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PREFACE 

This report and the appendix (a separate document) were prepared 
under contract to SHAPE Technical Centre by the staff of the Soviet Studies 
Research Centre at Sandhurst (UK) through John Bell Technical Systems in 
support of S'IC's programne of work for 1986. It presents a Soviet 
perspective of the problems of sustaining the viability of their forces in 
combat. 

The views expressed are those of the individual contributors and do 
not necessarily reflect the views of the UK MCD, SHAPE or STC. The report 
is not classified, nor has any classified information been used in its 
preparation. It should not be used outside official circles without prior 
reference to the authors or STC. 
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SUMMARY 

The Soviet approach to sustainability is a distinct and particular 
one, based on a doctrinal approach to war. This provides for: (1) a 
thorough rational analysis of the problem of sustaining forces in combat; 
(2) the careful collection and evaluation of battlefield statistics and 
data and calculations to predict requirements, the outcome of engagements, 
and military capabilities, and (3) the implementation of organisational 
measures to maximise performance based on this serious scientific research. 
The result provides for an objective approach to the subject which is in 
direct contrast to the approach taken within NA'IO. 

The Soviet perception of a future war is a key to their concept of 
sustainability. To be certain of victory, the Russians must achieve a very 
rapid destruction of NA'IO on the Central Front and prevent NA'IO use of 
nuclear weapons. This can be best accomplished by a high speed offensive 
on a large scale launched with a considerable degree of surprise. NA'IO is 
only likely to be attacked if a degree of surprise has been achieved. 

Whilst the Soviets are confident that they have developed the correct 
doctrine for success in a high speed conventional battlefield, they do not 
appear confident of their ability to implement the doctrine successfully. 
They are striving to develop a greater degree of strategic-operational 
centralization, coupled with an increased control of detail being allowed 
to tactical comnanders. Their most important requirement is for an 
improved command and control system with automated collation and decision 
making processes to speed up the reaction to the rapid changes in the 
battle. 

If the high speed surprise offensive, however successful on the 
Central Front, does not bring about a total NA'IO capitulation, then the 
Soviet Union faces either a nuclear war or a longer period of theatre or 
global conventional war. These are the three situations which must be -
and are being - prepared for. Greatest stress is placed on the importance 
of winning a war in the initial period, i.e. within the time it takes NA'IO 
to deploy to full readiness (approx 30 days). 

Selected elements of N&WP forces would be incorporated into a Soviet 
strategic offensive in a variety of ways for well defined tasks in specific 
areas. Considerations as to the viability of a Soviet offensive must 
include a consideration of the use of her Warsaw Pact allies. If a quick 
and easy victory eludes the Soviets, then their "fair weather friends" -
Poles, Czechs, Hungarians and East Germans, all sitting astride lines of 
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supply, might suddenly become a serious liability. 

The term 'sustainability' does not appear in the standard 
dictionaries of English language, nor has it yet found its way into 
authoritative military dictionaries. Nor is it likely to until its 
definition has been agreed upon within NA'IO. current NA'IO suggestions as 
to what sustainability is consider it to be based on the comnander's 
subjective opinion. 

In modern Soviet doctrine, sustainability (Russ: zhivuchest', 
"viability") is given very full coverage, receiving proportionately very 
much more space than in the 1960's. This is evidence of a growth of 
interest in the subject, and the development of the concept over the last 
decade or so. The definition of the term is as follows. 

Zhivuchest' (mil). The capability of troops (forces), weapons, 
military equipment, rear installations or comnand and control systems 
to preserve or quickly restore their combat capacity (the capability 
to fulfil their appropriate military task). 

Viability is much more than just logistics. It presupposes the 
existence of a rational organisational structure of units and formations. 
The experience of war shows that the main factors in this area are: the 
increase in the firepower, shock power and manoeuvrability of sub-units, 
units and formations; the creation of stable organs of control, and; 
improving the ability to go on fighting despite considerable losses. It is 
important to point out the need for the proper ratio of personnel in 
combat, supporting rear sub-units and units. 

Increasing the viability of forces depended primarily on the 
improvement in equipment levels, perfecting of the organisational structure 
of units and formations, and developing the art of organising, conducting 
and supporting battles and operations. In Soviet eyes, viability is not 
subjective, it can be calculated objectively. The report draws attention 
to the operational elements in the Soviet concept - force structuring, 
organisation and equipping and so on, but the major effort of our study is 
concentrated on establishing the procedures by which the Soviets measure 
their sustainability relative to NA'IO's, how they apply the results of 
their analysis, and how they hope to support the fighting forces whose 
proper deployment and use are so vital to the viability of an operation. 

The elements of viability outlined above demonstrate how the concept 

CR-65 NATO UNCLASSIFIED 



NATO UNCLASSIFIED 

-v-

is an integral part of command and control, in the broad Soviet definition 
of that term. To consider viability/sustainability as primarily a 
logistical problem is, in Soviet eyes, to put the cart before the horse. 
First, the Russians say, decide upon what 'success' means. Then, ascertain 
what, in theory, should be done to achieve that success. Next design force 
structure and operational plans to achieve the optimum results. Only then 
can support for the operations be planned sensibly. 

Soviet operational analysis and battle planning procedures differ 
from Western practices in two very important ways. 

The first is the inclusion in all operational analysis of a very 
large element of what the Russians call 'military history' but what is 
perhaps better translated as 'military experience' as it concentrates mst 
heavily on 'historical' experience post 1941 and includes a study of such 
historical campaigns as the recent Falklands conflict, the wars in Lebanon, 
and Soviet experience in Afghanistan since 1979. No technical calculation 
of a weapon's effectiveness is discussed without at least an attempt to 
equate it with some war time experience. No new tactic is proposed and no 
concepts developed without reference to Soviet experience in the 1941-5 
War, particularly the last year of that war when the Soviet Army embarked 
on its most successful high speed offensive operations. 

The second is the scientific approach to battle planning, which 
attempts to reduce the battlefield to a set of numerical calculations so as 
to reduce to a minimum the uncertainties of conflict and to enable 
strategists and tacticians, logisticians, weapons designers and even staff 
officers in the field to base their plans and decisions on as firm a 
foundation as possible. The principles of calculation and operational 
analysis are basic to the Soviet concept of command and control, and are 
the key to understanding how the Soviet Army assesses the viability of its 
formations and units in battle. Standardised statistics of performance 
expenditure and supply based on these calculations are called Norms. These 
norms are applied when planning every element of the battle. In the Soviet 
view, success in battle is first and foremost a matter of correct 
calculations. 

Consequently the Russians put considerable effort into establishing 
new norms for ratios of force to force (correlation of forces) and force to 
space (tactical and operational densities). This involves a careful study 
of the structure of NAID defences, a comparative assessment of weapons 
effectiveness and, mathematical modelling, field trials, and selective and 
judicious use of military historical experience, to establish what is 
necessary to achieve viability in a tactical battle. Soviet results are 
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very similar to Western analysis wherever it is possible to crosscheck. 
The Soviet analysis, therefore, is useful not only for an understanding of 
Soviet tactics and assessments of viability but equally when NA'IO 
conmanders are attempting to assess their own viability in the face of a 
Soviet defence, such as might be necessary during a NA'IO counter-attack. 

Calculations of viability rely heavily on predictions of casualty and 
loss rates, based on the above calculations, and taking account of the 
impact of surprise, terrain features, and the disruption of the enemy 
defence caused by deep I:)enetration. 

The Soviet principles of operational art and tactics, which shape the 
Soviet Ground Forces to fight a sudden high speed offensive, demand that 
battalions, regiments and divisions be highly mbile, possessing great 
firepower. They cannot afford to be burdened with a heavy organic tail, as 
this would reduce their mbility. F.gually, they cannot do without rear 
support if they are to maintain their viability and sustain their 
offensive. The Russians seek to reconcile these conflicting requirements 
by: (a) weapons systems design which stresses reliability, simplicity 
and, in the case of vehicles, long range without refuelling; (b) 
echelonning tactics, which enables tired units and formations to be 
relieved and restored to combat effectiveness whilst I:)errnitting pressure to 
be maintained in the enemy, and; (c) organisational measures, which 
provide for only light organic rear support up to divisional level, but 
maintain substantial rear support at higher formation level which can be 
concentrated to provide a great deal of support to units on important axes. 

An important element in the Soviet concept of viability is to develop 
effective and reliable weapons systems. Reverse engineering and user 
analysis projects have established that the Russians prcx:1uce cheap, highly 
effective and very reliable weapons systems. The simplicity and 
standardization of Soviet weapon systems further enhances reliability and 
simplifies maintenance and training, an important contribution to 
viability. Soviet weapon systems are designed for use in a war environment 
where a limited operational life can be exI:)ected. Based on their technical 
characteristics, it has been concluded that during the initial stages of a 
conflict, the availability of Soviet weapon systems would be higher than 
that of NA'IO systems and, by Western standards, the demands on the Soviet 
logistics system should be limited, thus improving overall force viability. 
In many spheres, NA'IO no longer has an advantage of quality of weapons to 
offset Warsaw Pact quantitative superiority. 

Pursual of the objective of perfecting the organizational structure 
of Soviet formations has resulted in a Soviet division fielding greater 
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firepower than its NATO rivals for a substantially lower manpower 
requirement. The Soviets treat the problem of organisation for rear 
support as a unitary problem. Rather than compartmentalizing it into 
regiment, division or army packages, they concentrate much of their 
logistic capability at army and Front level. This ensures that resources 
are not wasted through idleness, as might happen in NA'l.U divisions which 
have the organic logistic capacity to undertake the 100st demanding mission, 
regardless· of a formation's current task. Soviet divisions are supplied 
according to need as determined by the planners at Front level. 

For meeting the requirement of sustaining a long conventional war, or 
completing the victory by occupation of conquered territoriy, the Soviet 
Army relies heavily on mobilizing cadre formations. The simplicity of 
Soviet weaponry, the reliance on carefully developed drills for training 
and tactics, and the massive stockpiles of equipment render this system 
effective. We assess that it's effectiveness is often grossly 
underestimated by NA'IO, and that Soviet mobilized units would perform just 
as well as many NA'l.U reserves. 

The Soviet Army has a most cohesive concept of the "support" (Russ: 
obespecheniye) necessary to "create favourable conditions" for the 
successful deployment of their combat troops in battle. The viability of a 
Soviet force depends in part on the succcessful functioning of this 
"support". 

It is the unity of the concept which is its principle feature, rather 
than 1;:he functions, which every army possess in some measure. The concept 
of support is sub-divided into combat (boyevoye) support, technical 
(tekhnicheskoye) support and logistical (tylovoye) support. 

RAZVEDKA (Reconnaissance and Intelligence) is the gathering of 
information by any and every means. It is one of the most important 
elements of combat support. It is conducted continuously so as to obtain 
information about the enemy and about the terrain, to discover the 
location, composition and intentions of the enemy and also to detect his 
strong and weak points. This makes it possible for comnanders to adopt 
well-justified decisions and to inflict surprise attacks against the 
weakest sectors and forces as well as to achieve the best results with the 
smallest losses. 

MASKIROVKA (camouflage and Deception) is an element of combat support 
employed at all times and intended to conceal from the enemy the real 
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location and intentions of own forces. Skilful camouflage and deception 
contribute to the achievement of surprise,· to the reduction of losses, and 
thereby to the preservation of the viability of sub-units. 

Protection (OKBRANENIYE) is an element of combat support designed to 
ensure unit viability: by preventing the enemy reconnaissance penetrating 
as far as main forces; by preventing the enemy from carrying out a surprise 
attack, and; by ensuring for the troops advantageous conditions for an 
organized engagement in battle. For this purpose march protection elements 
are detailed to provide security during the march. During the battle, 
combat protection elements are provided; and guard elements are nounted 
when troops are deployed in static positions. 

Protection Against Enemy Mass Destruction Weapons (ZOtP) is organized 
w~th a view: to forestall or weaken to the maximum effective impact of 
these weapons upon the personnel and combat equipment; to preserve the 
viability of friendly sub-units, and; to ensure a successful implementation 
of their tasks. 

Engineer Support has become a nore important element of combat 
support to preserve viability because of: the danger of the use of nuclear 
weapons by the enemy; the increase in the number of tanks and other combat 
equipment, and; the rise in the importance of swift manoeuvre on the 
battlefield. 

Rear Support. The Soviets insist that the maintenance of 'viability' 
of formations on the battlefield depends to a considerable extent on the 
ability of the rear to furnish the requisite support, not the least 
important feature of which is the ability to maintain adequate supplies of 
fuel and arranunition. Firstly, the rear services must be organised, 
equipped and trained in a manner which enables them to operate in 
accordance with the principles of military art; i.e. they must be capable 
themselves of maintaining a rapid tempo of operations and flexibility of 
manoeuvre, effecting an efficient concentration of effort, preserving their 
own combat effectiveness; operating, in other words, like the rest of the 
Armed Forces. Secondly, the rear services must, by their actions, enable 
the combat arms to operate effectively in accordance with these principles. 
This second requirement has necessitated the formulation of certain further 
principles, specific to the conduct of the rear. Adherence to these is 
considered essential if the effective rear support of an operation is to be 
assured. 

These principles, which lay down broad guidelines for the 
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organisation of rear support, are as follows: 

i. The organisation of the rear must reflect the character of the 
war and the nature of the fighting; 

ii. Reserves must be echelonned in depth and deployed before the war 
starts; 

111. The higher command is responsible for supplying lower 
formations, units, sub-units; 

iv. All available forms of transport must be used; 

v. Equipment repair assets must be deployed to those areas with the 
greatest number of reparable vehicles or weapons. 

vi. The medical services must deploy as near as possible to the 
areas of the largest number of casualties; 

vii. Foraging for local supplies must be undertaken wherever 
possible. 

There is no equivalent in the Soviet Army of an Ordnance Corps or an 
engineering and maintenance corps (e.g. REME), i.e. single corps 
responsible for the supply of all sorts of military needs or the repair and 
maintenance of all types of equipment. Generally speaking, supply and 
maintenance responsibilities are borne by those arms of service using the 
equipment. 

The Soviet classification of logistic stockpiles indicates that they 
have given something more than mere recognition to the possibility that a 
war of longer duration than a few weeks usually postulated could take 
place. Military supply stockpiles are designated as emergency reserves, 
mobilization reserves, strategic reserves and state reserves. Both 
emergency and mobilization reserves are intended for use in the initial 
stages of war. 

Technical Support maintenance, repair and restoration of the 
efficiency of man, machine and formation is also a vital element of 
sustainability. A great deal of effort is put into vehicle repair and 
medical treatment of casualties, but because this is not deployed at a low 
level as it is in NA'IO armies, but is concentrated at army and Front level, 
it is often underestimated. 
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The Russians will not try and keep all their sub-units and formations 
up to strength by "topping" up with reinforcements. The badly mauled 
regiment will either be rationalised into a smaller force, broken down into 
companies to merge with other reduced regiments to reinforce them, or 
reorganised into a composite formation. 

Maintenance of the viability of the air forces involved in an 
operation requires, of course, that they be protected, supplied and 
maintained and so on, just as with the ground forces. However, one of the 
major factors peculiar to the air forces as an element of viability is the 
need to be able to generate a high sortie rate. This is nore important 
than numbers alone, especially when high technology allows the enemy to 
maintain a very favourable rate of exchange. The creation of a reliable 
IFF system and target location system are the most important technical 
goals for the Soviet Air Forces. 

We are impressed by the serious thought and effort which the Russians 
have devoted to perfecting their system for restoring combat effectiveness 
on the battlefield. We believe that it is possible to draw certain 
inferences from Soviet studies of, and approaches to, the problem. The 
first is that an army whose policy it is to, or who is forced to, conduct a 
steady withdrawal, and who is unable therefore to retain or regain 
possession of the battlefield, will be unable to recover his equipment for 
repair and will therefore lose combat viability very quickly indeed, much 
more quickly than an advancing army which suffers the same rate of losses. 
This is an important reason for the Soviet insistence that all defence must 
be accompanied by or even accomplished by counter-attack. Secondly, ~n the 
Soviet view, it does not make sense to produce combat equipment which 
requires a great deal of maintenance at the unit level, because in a high 
speed war it will not be possible to perform that maintenance, nor to 
undertake serious repairs. This has a significant effect on equipment 
design, and can be used to reduce equipment costs, whilst making it 
possible to configure units to be more 'teeth' heavy. Thirdly, a defensive 
strategy designed to withdraw whilst inflicting a constant and steady low 
level of attrition in the hopes of wearing a Soviet attack down could well 
result in disaster for the defender, unless his capacity to restore combat 
losses greatly exceeded the Soviets. In the Soviet view, it is the rate of 
combat losses which is crucial. It is this realisation that mak~the 
Russians so frightened of a sudden effective mass use of nuclear or 
improved conventional weapons against them. 

The Russians fully recognise the importance of the human factor in 
war. Western analyses of men in battle point to a number of conclusions 
about what the sustainability of the soldier means. Whilst the 
sustainability of a piece of equipment is governed only by its capabilities 
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- how and for how long it will operate - a man's reactions are determined 
also by his incentives and disincentives: why he will fight, or why he 
might not. Into the category of incentives fall such concepts as 
patriotism, ideology, support for comrades, fear, a desire for glory, 
victory in battle: factors which can boost irorale. 

Whilst undoubtedly a number of the factors which come under the 
headings of 11 incentives 11 and "capabilities" for the Western soldier are 
true also for the Soviet soldier, the standpoint £ran which they are 
considered is totally different, and thus the Western template of the 
sustainability of the soldier cannot be applied to the Soviet model. 

In theory, the Soviet system for the training and preparation of 
their soldiers to fight in a future war covers every aspect, and should 
eliminate any doubts about their sustainability. However, the reality is 
rather different. Soviet military writers do admit to problems in all 
areas of the soldier's training. Officers are criticised for not taking 
the correct individual approach to the men under them. Such negative 
i;:benomena as callousness, arrogance, rudeness and lack of attention to 
people's problems are criticised, and may even lead to an officer's 
expulsion from the Party. The lack of a strong regular NCO cadre makes the 
Soviet system particularly relevant on the level of training of the officer 
for tactical viability. Some factors which threaten the sustainability of 
the Soviet soldier in battle are ignored because it is not politically 
expedient even to admit their existence. 

The existence of the threat of nuclear weapons, and the IOOdern 
development of new conventional weapons, coupled with the above features, 
have made time the irost important of all factors in sustainability on the 
future battlefield so much so that the Minister of Defence, Marshal SUS. 
L: Sokolov himself has stressed its importance. The human factor is itself 
of cr~cial importance in caning to terms with this development in modem 
battle. 

Time, always important in war, has become a critical factor in IOOdern 
battle. Rapid reaction is crucial for effective defence against the new 
super-accurate and super-quick enemy weapons systems. From observation to 
destruction, the "Assault Breaker" recce-strike canplex takes only 6-10 
minutes. This limits the defender's action and what he can do to protect 
himself, getting within his "conmand and control cycle" and negating 
totally the value of his plans. "The time factor works to the advantage of 
those who are best trained". Quantity alone, whether of tanks, men or 
anununition, is not enough to ensure viability, if they cannot get to the 
right place at the right time. 
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The Russians can calculate the ratio of forces needed to defeat NA'IO 
and are probably satisfied that they can deploy these now and in event of 
mobilization. They are also confident of the correctness of their 
doctrine. But they doubt their ability to get the forces to the right 
place at the right time, and they fear for the reliability of their 
soldiers and allies if the attack on NA'IO does not achieve surprise and 
lead to a quick victory. 
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1. INTBODUCTIGI. 

1.1 THE PORPQ3E OF THE STUDY. 

This report has been produced in response to a request by SHAPE 
Technical Centre to address Soviet concepts of sustainability, to determine 
how the Soviet Army assesses its requirements for sustainability and to 
ascertain how it plans and organises to achieve sustainability in war. 

Contributors to the study have been free to express their own 
opinions, ba~ed on their research and personal experiences. The views 
expressed herein do not reflect the view of any official national, 
governmental or military bodies, nor of any NA'IO organisation. 

However, we have brought to this, as to any problem, our own 
prejudices and preconceptions. It has been an interesting experience to 
learn that what we thought the Soviet approach to the problem would be was 
not in fact the case. The Soviet approach to sustainability is a distinct 
and particular one, and understanding this has been, for us, one of the 
main values of the study. 

1.2. AN OUTLINE OF THE SOVIET VIE.W OF SUSTAINABILITY. 

Nowadays, it is not uncommon to hear the questions "How long can we 
fight for?" or "How long can they fight for?" posed in relation to the 
sustainability of military operations, and to have the answer given as a 
number of days, a subjective assessment based on known or estimated 
stockpiles of fuel and amnunition. 

In the Soviet view, this is the wrong focus to bring to the subject. 

The Russians will calculate the sustainability (and general military 
readiness and capability) of each side's forces before the start of an 
operation, so as to know beforehand if they have enough strength to win. 
If the results of the calculations are unfavourable to them they will not 
willingly risk an engagement. These calculations are based on a large 
number of factors, of which fuel and anmunition stocks are but one1 an 
important one, but by no means the most important. 
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Over the last seventy years the Soviet Army has been establishing the 
basic parameters of just what constitutes sustainability, and today 
constantly modifies and updates these parameters in the light of 
experience, resources, new technology and concepts. It is the Soviet view 
that their calculations enable them to set the parameter values for future 
military operations and thereby achieve an objective statement of the 
sustainability requirement. 

In the Soviet Army, the concept of sustainability is encompassed by 
the concept of "viability" - {Russ: zhivuchest'). The definitions of 
terms and concepts given below in Chapter 3 demonstrate how basic a 
consideration of viability is to Soviet military planning. The depth of 
analysis which the Russians have undertaken in order to establish the 
bounds of this concept make many NA'IO analyses of the problem appear 
superficial. 

The Russians establish these sustainability parameters by: 

a. a thorough analysis of all military activities that relate to 
sustainability; 

b. the research of military experience to provide a statistical data 
base; 

c. the calculation of 'norms' to enable the research results to be 
applied to modern battles; 

d. the training of staff officers in the use of these "norms" with 
the aid of formulae, graphs, nornograms, charts and other aids to 
calculation as a scientific basis for tactical and operational 
decisions. 

1. 3. THE STRUCl'CJRE OF THE REEORT. 

In the report, therefore, considerable effort has gone into the 
identification of those aspects of military activity that the Soviets 
appear to consider important in contributing to sustainability. These 
yield the basic parameters that the Soviets then use to produce 
calculations for sustainability we then consider. The use of calculations 
in assessing sustainability, and in organising for it, before examining 
their use in training Soviet staff officers. 

Logically, this view of the subject should also determine the order 
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in which the material is presented in the report. Firstly, however, we 
thought we should set the scene: for what sorts of war are the Soviets 
preparing, for what sort of battlefield? These questions are discussed in 
Chapter 2. Also, so different is the Soviet approach to sustainability 
from that adopted in the West, that we thought it important to address the 
formal Soviet approach to the subject initially (Chapter 3), and then to 
explain how, according to our research, they organise and train themselves 
for it (Chapter 4). Chapter 5 then discusses many (if not most) of the 
military activities that the Soviets consider in deriving the 
sustainability parameters. This is necessarily a long chapter, and indeed 
it forms nearly half the report. The reader might find it useful to regard 
this chapter as a 'reference' source to dip into, according to his 
particular needs and interests. Finally, Chapter 6 discusses the Soviet 
view of the human factor in sustainability issues. Details of graphs, 
tables, norms and nomograms used in calculations for sustainability are 
given in an appendix volume. 

1. 4. SOURCFS. 

It must be stressed that all the material used in the study was drawn 
from open sources, there has been no reference to classified material. The 
:roost fruitful source was the Soviet and East European military press. 
Certain material is drawn from the personal experience of contributors to 
the study or from discussions with individuals who are able to draw on 
their own experience. It has been our aim throughout to present the 
problem of sustainability as far as possible through Soviet eyes. We have 
not consulted any official Western analyses, and we have avoided a detailed 
study of the NA'ID approach to the problems of sustainability so as better 
to reflect a Soviet viewpoint. 
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CBAP.l'ER 2. SUSTAINABILITY FOR WHAT? AND FOR Hai UEG? 

2.1. THE SCOPE OF A FtmJRE CONFLICI'. 

To judge by all published literature and private comment, the only 
type of NA'IO-Warsaw Pact war which is envisaged by the Western Alliance is 
one in which hostilites are begun by the Russians. Whatever else NA'IO may 
do, we are continually assured, it will not be the Western Alliance which 
will initiate an East-West conflict. Either the Russians will, for 
whatever reason, decide to comnit aggression against the West, or else the 
peace which, fortunately for us all, has been preserved for over forty 
years now, will continue. It is as simple as that. 

Assuming that this is so, it logically follows that the strategy and 
tactics employed by NA'IO must be very largely determined by what the NA'IO 
planners believe is necessary to defeat the Soviet attack. He who is 
planning aggression can hope to seize the initiative at the outbreak of 
hostilities and thus impose on the enemy his own notion of how the war will 
be fought1 but he who is fated to be attacked must shape his peacetime 
plans for frustrating his enemy largely according to what he knows of his 
adversary's strategy and tactics. But these in turn depeoo upon the 
attacker's conception of the conduct of the war as a whole (or upon what in 
the West is usually called 'grand strategy')1 arx1 one of the elements which 
will play a large part in the framing of that conception is whether the 
intending aggressor is thinking in terms of a long war or a short. 

This section of the study is an attempt to discover Russians' 
thinking about this matter, and also its likely consequences. 

In the USSR, the sole accepted philosophy is Marxism-Leninism. Since 
every Soviet citizen has been brought up on its teachings, he approaches 
whatever question faces him with his mind conditioned by the Marxist
Leninist precepts on the matter. This is not to say that, every time 
before he comes to a decision, the Soviet citizen consults the appropriate 
passages in Lenin's writings. Obviously he does not. On the other hand 
that citizen's instinctive attitude towards the problems confronting him 
will have been largely shaped by what has been implanted in him of Lenin's 
teaching about it. This is true of his attitude to Capitalism, true of his 
attitude to religion, and also true (among other things) of his attitude to 
war. 
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One aspect of war which Marxis~Leninism inculcates is that war 
provides a most searching test of the social cohesion and stability of the 
countries engaged in it. Obviously the degree of severity of the test will 
vary with the circwnstances. If the war is long, the ordeal imposed on the 
combatant countries will be very much harder for them to bear than if it 
were to be short. Similarly, but for different reasons, a war which is 
going badly for them is a much greater test of their citizens' m:>rale than 
one which is going well. In other words, a long war which is being 
prosecuted unsuccessfully comes close to being an infallible recipe for 
serious unrest among the civil population and for mutinies among the 
troops. By contrast, both the military and the civilians will be very 
happy with a war that is both short and victorious. 

Naturally, every aggressor believes he will win his war. If he did 
not, there would be no point in him starting it, (unless, of course, he 
were a lunatic). So although one cannot be certain of the exact nature of 
his plan of attack, because this will depend on his assessment of his 
enemy's strengths, dispositions, reserves, intentions and so forth and so 
on, as well as on the nature of the gains he envisages resulting from his 
hoped-for victory, nevertheless it is impossible to doubt that it is 
victory that he will be aiming for. 

By contrast, it is very much less certain whether he will be planning 
his war to be a long one or a short. Military history provides us with 
many examples of famous commanders intent on ensuring that their 
forthcaning war will be a lengthy affair or, in other instances, short. It 
is true that on nnst of the occasions when a protracted war has been 
decided upon, he who made that decision was on the defensive. On the other 
hand, there are also numerous instances of the defender planning to fight 
his war as a short one; and also others where the attacker has chosen to 
plan for his war to be long. Therefore it does not follow that, because we 
know that, if there is an East-West war, it will have been the Russians who 
started it, we can automatically assume that they are hoping for a short 
war and will have shaped their strategic and tactical plans accordingly. 
Nor, incidentally, can we conclude the opposite, and assume that, if we 
could thwart their plans and frustrate their hopes for a speedy victory, 
the fact that the war would then be lengthy would of itself ensure their 
defeat. 

So our next task must be to try and answer the question: what are 
likely to be the views of the Soviet military leadership on the subject of 
long and short wars? In the nuclear age, there are likely to be big 
differences between the strategies and tactics of the various combatants in 
wars fought with non-nuclear weapons only and in those when nuclears are 
used. For one thing, the prospective combatants must always remember that, 
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if the war escalates to all-out nuclear, most of their industry will be 
destroyed and thus they will be unable to maintain production of weapons, 
ammunition and equipment. This is an important difference from wars of the 
past. In both World Wars, the manufacture of those essential items was not 
merely maintained, but actually increased; and indeed if this had not been 
possible, both World Wars would have ended fairly quickly. An all-out 
nuclear war may thus be expected not to last very long; though it is 
pertinent to add that Soviet military writing often includes a passage to 
the effect that lengthy all-out nuclear wars must not be deemed impossible. 

At this point, the writer must declare his firm conviction that 
nuclear war is not a thing which the USSR is anxious to engage in. Indeed, 
he believes that the Soviet leaders will forego a good many potential 
advantages in order to avoid one; though he does not think that there are 
no circwnstances in which they would be willing to press the nuclear 
button. A NA'IO invasion of the USSR which was making progress towards 
Moscow (on the lines of 1812 or 1941, for instance), if it could not be 
halted quickly with conventional forces, would probably impel the Kremlin 
to go nuclear; but that is not at all _the same thing as saying that it 
would positively like to go nuclear. In any case. Soviet writing 
consistently maintains that even the entry by NA'IO forces on to the 
territory of any of the East European 'satellites' would be sufficient to 
compel the Russians to resort to all-out nuclear; though whether they would 
actually carry out this threat is perhaps a doubtful question. 

There are a number of very gocx:1 reasons why the Russians, if they 
were planning to attack NA'IO, would wish their war to be short. These 
reasons are: . (i) if the war is short, the West (by definition) would not 
have had time to roobilise its vastly superior economic potential which in a 
long war would be decisive; (ii) the Soviet civilian population would not 
have to be recalled to the colours in any significant quantity, and thus a 
potentially serious threat to Soviet civilian morale would be avoided; 
(iii) if the war is short, it is much roore likely that the military 
operations will go as planned. After about the twelfth day, either the war 
is almost won, or else the enemy will have started to recover, and compel 
the attacker to amend his plans to take account of what his adversary is 
doing. This can be very dangerous for the aggressor (as, for example, the 
Battle of the Marne proved). 

If, as a result, the Russians were to plump for a short war, the 
additional strains imposed on the Soviet econany and Soviet society during 
the peacetime period between the taking of that decision and the actual 
outbreak of the war would be minimal, while during the course of the war 
itself the consequence of having planned their strategy on the basis of 
fighting a short war would be to continue to keep to a rninimwn the strains 
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on their economy and on their people's norale - provided, of course, that 
they were successful. 

By contrast, there are few, if any, reasons to persuade the Russians 
to plan their war of aggression as a long war; while, as we have seen, 
there are many very weighty considerations to induce them to do the 
opposite. The few which urge the waging of a long war all seem to find 
their origin in the Russians' habitual caution. To aim. for a long war 
rather than a short is to avoid those many, and mostly unforeseeable, risks 
which history shows to be endemic in any blitzkrieg. The meticulous German 
planning for a speedy victory in the First World War somehow failed to 
secure its aim, as it did again in the Second; and although nowadays with 
the advantage of hindsight everyone knows the causes of these failures, 
they were not detected at the time by the German military planners. Why 
then should Soviet planners think they could be any more successful? It 
appears that the Soviet leadership has strong doubts whether they would. 

A second reason why the USSR should be aiming for a long war is 
linked as much with the Russian love of numbers as with their caution. As 
we have seen, the winning of a war by blitzkrieg depends upon the 
attainment of strategic surprise. The best method of attaining this is to 
attack fran a standing start; but, unless the Soviet Union is greatly to 
increase the size of the forces it keeps in Eastern Europe, the numbers at 
its disposal for an attack fran a standing start are bound to be small 
(small, at any rate, by comparison with what an attack on so formidable an 
enemy as NA'l'O would seem to a Russian to require). Yet any significant 
increase in peacetime in the size of the forces in question would be 
certain to alarm NA'IO, and might very well lead to SHAPE taking the sorts 
of precautionary measures which would defeat the surprise attack. So if 
the attack is to be a genuine surprise for those at the receiving eoo, the 
Soviet forces involved might not be as large as many of the Soviet generals 
involved would like. Ways of achieving the requisite degree of surprise 
are touched on below. 

The reasons why a long war, in the context of an attack on NATO, 
would be likely not to appeal to Soviet planners have nostly been expounded 
already in those preceding paragraphs which deal with the reasons urging 
the waging of a short war. 

If nevertheless the Kremlin plumped for a long war, the consequences 
for Soviet society and the Soviet econany between the time of taking the 
decision and the war's outbreak would probably be the following. Insofar 
as Soviet society was concerned, its morale would be subject to severe 
strain owing to the necessity for carrying out partial nobilisation and 
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intensive training in civil defence: and as a result of these measures, 
labour resources would have to be diverted to the war effort. The econany 
would have to concentrate on producing what is needed for war: because in 
modern war it is by no means certain that the combatant countries' 
industries will survive bombardment sufficiently well to allow them to 
continue to supply their armies throughout the war's duration. Ample 
stocks must there(ore be accumulated before the war begins; and in view of 
the rate at which modern war consmnes both hLmlan and material resources, 
the stocks must be enormous. 

What has been said in the preceding paragraphs might make the reader 
believe that it would be simple for the West to learn what sort of war the 
USSR is planning in the context of an attack on NA'IO. All that needs to be 
done, he might imagine, is for us to look at the measures being planned and 
implemented by the Soviet leadership in the military, economic and social 
fields, and all will be revealed to us. Nice as it would be if this were 
true, unfortunately it is not. 

Of course, the reader is not entirely mistaken. The Kremlin's 
various policy decisions are indeed important for Western analysts when 
they come to try to determine its strategic intentions. The trouble is 
that these decisions can sometimes be contradictory. At one and the same 
time the Soviet leadership, for perfectly sensible reasons, may be 
ordaining stocks in the rear depots in the USSR ( for instance, a big 
buildup of anununition) which would seem to point to a long war, and also a 
buildup of stocks in Germany, which indicates a will to surprise, and thus 
probably a plan for a short war. 

There are two reasons for this. One is that not every Soviet policy 
decision has military implications. The USSR, by Western standards, is a 
highly militarised State; but it is not as highly militarised as all that. 
It is not as highly militarised as Ancient Sparta was, for instance, where 
the whole structure of society was determined by the need to wage war 
effectively. In the USSR, the structure of society is determined by a 
number of factors including the ideological (it is Marxist-Leninist 
ideology, for instance, which assigns to the peasants their lowly place in 
society, despite the obvious need for the food they produce); but although 
the needs of the military are certainly one of those factors, they are by 
no means the IOOSt influential. The Party's perception of what is necessary 
to maintain its grip on power is unquestionably that; while the need to 
improve the Soviet economy appears to be, under the new leadership, the 
second most important factor. 

Another reason why the Kremlin's policy decisions send contradictory 
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signals to the Western observer is the one which is the nost obviously 
relevant to our present purposes. For, although we have been assllllling that 
the Soviet defence planners, when deciding upon their strategy for an 
attack on NA'IO, will finally plump for one in particular and cast aside the 
rest, it is surely just as likely that what the USSR may really be doing is 
planning two alternative strategies at once. In other words, it may be 
planning a short war on the grounds that, if it can win it, this would be 
the best method of gaining its aims by war. But history teaches, as we 
have already seen, that an attempt to attain one's aims by means of a 
blitzkrieg is an exceedingly risky business. Soviet officers study 
military history very seriously; and it is very evident from their writings 
that they have taken this lesson to heart. Thus, Colonel A. A. Strokov 
specifically says that the German failure to plan for, and inability to 
wage, a long war in case the Schlieffen Plan's blitzkrieg failed was a 
major factor in determining the German defeat in the First World War; and 
Soviet military historians of canparable repute have made similar comnents 
about the reasons for the German defeat in the Second.* 

It is therefore surely reasonable to suppose that what the Soviet 
generals are really doing is planning for a war on NA'IO to be short, 
because a speedy victory would be the most advantageous to them, while at 
the same time making contingency plans for a long war. These plans for a 
long war would be a sort of insurance policy, by means of which, if their 
blitzkrieg failed, they could hope to avoid that ultimate defeat which, 
with all its appalling consequences, ultimately befell the German leaders 
in the First and Second World Wars. 

This sort of double planning, with preference being given to 
blitzkrieg, but with meaningful steps being taken to prepare against the 
blitzkrieg's failure, is not merely something theoretically desirable, but 
is also what the Russians can be observed to be doing. That they recognise 
the theoretical desirability of such double planning can easily be shown by 
looking at nwnerous passages in Soviet military writing, such as those we 
have already quoted; while the mere existence of the Soviet Navy in the 
form in which it has existed since the early 'seventies is surely 
sufficient practical proof of this. Of course there are parts of that 
Navy, the SSBNs for instance, whose raison d'etre has nothing to do with 
long wars; but the considerable number of Soviet ships concerned with 
attacking our sea lines of conununication across the Atlantic can only have 
been built as an insurance against an intended short war turning into a 

* 
A. A. Strokov, Istoriya Voyennogo Iskusstva (Voyenizdat, 1967), pp.192-

6. 
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long. Admiral Gorshkov, in the context of his critique of German naval 
policy in the two World Wars, has virtually admitted as much.** 

Not that this double planning has only the single advantage for the 
Soviet Union of acting as an insurance policy in the context of a war 
against NATO. It has at least one other. This resides in the fact that 
the size am the nature of the armed forces required to face up to China, 
to ensure that Eastern Europe remains within the Soviet orbit, to give aid 
when necessary to the civil power within the USSR, and to mount campaigns 
outside it, such as the present one in Afghanistan, have much in common 
with what would prove to be necessary in the event of a long war against 
NATO. For such a war, very large numbers of soldiers, sailors aod airmen 
would be necessary; and it would be highly advantageous to have at least a 
certain proportion of those numbers already in uniform in peacetime. This 
is because, if blitzkrieg fails, an attempt must be made to retrieve the 
situation and continue to strive for victory, albeit a deferred one. But 
this demams the despatch to the front of the strategic secom echelon. 

If the above is correct, then the size and structure of the Soviet 
Armed Forces which we see deployed today will not be able to tell us with 
any accuracy of the nature of the Soviet plan of attack on NATO. '!he high 
level of Soviet stocks of anmunition, for instance, may be intended to 
speed the strategic first echelon's blitzkrieg offensive to victory by 
preventing it from faltering owing to a lack of the needful for the guns, 
or it may be designed to service the strategic second echelon when that 
gigantic formation is ordered to embark on its march westward. 

Some sort of further insight into this question may perhaps be 
provided by the extent to which the USSR displays a genuine interest in 
arms control and disarmament, in the sense of signing actual workable 
treaties in these fields as distinct from merely scoring propaganda points. 
Perhaps under its new leadership it will decide to do so, though it would 
be rash to be too optimistic. For some considerable length of time now, 
the main thrust of its proposals has been to get rid of nuclear and 
chemical weapons. The purpose behind the tabling of these proposals may 
possibly be that humanitarian one which the Russians invariably say that it 
is; but we would do well to note that, as these weapons are the only ones 
with which NATO could at present threaten the Soviet homeland (whereas NATO 

** 
Morskaya Moshch Gosudarstva, 2nd ed. (Voyenizdat, 1979), pp.146-153 and 

170-78. 
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in Europe is threatened by Soviet conventional forces) it would clearly be 
in the Soviet interest to deprive NA'IO of those weapons, even if it meant 
the USSR relinquishing them too. 

There is just one final question we must consider. We have been 
discussing Soviet preferences for different lengths of war on rather an 
all-or-nothing basis. Are they planning for a short war, or are they 
planning for a long? Will they fight with non-nuclear weapons_only, or are 
there circumstances in which they might be willing to escalate? We have 
agreed that what the USSR would like, if it goes to war at all, is one 
which is short and victorious, one moreover which is fought with non
nuclear weapons only. 

But what if it cannot get it? What does it do then? We have agreed 
it would almost certainly go nuclear if NA'IO, having repulsed its 
blitzkrieg, were then to launch a counter-offensive which succeeded in 
penetrating deeply into Soviet territory; but this is only one aspect of 
this very important question. 

For, what we really need to know is whether, if frustrated in their 
hopes for winning quickly with conventional weapons only, they would prefer 
to continue fighting in that fashion and accept that this will involve them 
in a long war, or give priority to winning the war quickly and perhaps be 
prepared to escalate into nuclear in an attempt to do so. 

A prime factor in determining their decision must surely be their 
attitude towards victory in nuclear war. Do they believe it p:>ssible? If 
so, in what sense? In other words, what sort of gains do they think can be 
expected to accrue to them at the end of a war conducted with nuclear 
weapons? If they were the defenders, they might regard as 'victory' the 
prevention of their attackers from invading Russia and from profitting from 
their success in doing so to topple the Soviet regime. Some might think 
that the price they would pay would considerably outweigh the benefit (a 
sort of mirror-image of the 'better red than dead' argwnent); but one can 
quite well see that there would be a body of Soviet opinion - and 
particularly among the leadership, one would imagine - which would be 
perfectly prepared to pay that price in order to maintain the Soviet regime 
in power. · 

But in our scenario we are not envisaging the USSR as the defender. 
We are imagining a war in which it is the attacker. We must therefore ask 
what benefit will accrue to an attacker if, in order to break his enemy's 
resistance (which is what is conmonly meant by 'victory'), ,he has to resort 
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to nuclear weapons to do it? Even if the use of nuclears could be kept 
within the theatre, so that there would be no all-out exchange between the 
Superpowers, he would still be left, when the war had ended, with a 
devastated Europe. Western Europe would be devastated; Central Europe 
would be devastated 1 and Eastern Europe would be devastated, at least as 
far as the frontier of the USSR. On top of that, the prevailing wind being 
westerly, radio-active dust would be bound to be carried into the Soviet 
Union itself; so that, even if actual missiles were not fired at it, the 
western parts of that country must be expected to suffer considerable 
nuclear damage. These are formidable penalties for going nuclear. What 
can be reckoned the gains? 

It really is very difficult to think of any. So, assuming that the 
Soviet leadership experiences a similar difficulty, we can only conclude 
that in the circumstances which we are envisaging (a Russian would-be 
blitzkrieg denied a speedy victory) the Kremlin, rather than go nuclear, 
would prefer to dig in along the farthest line its forces had reached in 
Western territory, am leave it up to NA'IO to get them out of it. It took 
the French, the Belgians and the British, it will be remembered, almost 
three years to expel the Germans from those areas of France am Belgium 
which the Germans had seized in fifteen weeks in the first year of World 
War I1 am even then they only managed to do it with American assistance 
and at prodigious cost in human lives and iooney. During those three years, 
the Germans made a number of attempts to secure a negotiated erxl to the 
conflict on the basis of something approximating to the status ~ ante, 
though with certain cessions of territory or sovereignty by Belgium. 
France and Britain, however, would not have been asked to cede anything, 
am would have emerged fran the war intact. All thr~ countries, however, 
rejected the German proposals; but then, of course, at that time there 
could be no question of German escalation into nuclear, for the obvious 
reason that nuclear weapons had not then been invented. 

That is not true today. For better or worse, we have nuclear weapons 
nowadays; and national governments must always take account of them. They 
would have to take account of them, for instance, if the Soviet blitzkrieg 
failed to make much progress and the Russian forces found themselves bogged 
down on a line which ran from somewhere near, say, Hamburg to somewhere 
near Munich J and the Kremlin then put out peace feeler.s. We have agreed 
that the Soviet leadership would actually not want to escalate; but the 
mere fact that it could credibly threaten to do so, being indisputably the 
possessor of a colossal nuclear arsenal, would give greater urgency to its 
proposals for peace than the Kaiser's government was able to do to the 
German. · 

It is likely that the Russians would know this. If that is correct, 
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it would bestow upon them an alternative to a desperate recourse to nuclear 
to get the bogged-down blitzkrieg moving forward again. They could instead 
propose to the NA'IO governments a peace treaty which, like those put 
forward in vain by the Germans in 1916 and 1917, would essentially be a 
return to the status~ ante.· Depending upon how far they had been 
successful before their attack had been halted by the Western Alliance, 
they could either accept a return to their pre-war frontiers or else, if 
they had done well and advanced quite deeply into West German territory, 
they could say they would agree to the general principle of a return to the 
status ~ ante, while still insisting upon certain concessions, whether 
territorial or otherwise, which they might reasonably hope to get. 

Faced with their bogged-down blitzkrieg, which course would the 
Russians choose? Unfortunately, there is no clear answer to this question. 
On the one hand, the Kremlin is anxious to avoid a nuclear war, and it is 
in addition Leninist. Lenin was undoubtedly a realist, as he showed during 
the negotiations with the Germans at the Treaty of Brest Litovsk, when he 
proved himself willing to make unpalatable concessions to his adversaries, 
because these, however unpleasant, were less unpleasant than the loss of 
power by the Bolsheviks, which was the likely cost of rejecting the 
concessions in question. 

By this line of reasoning, therefore, the Soviet leaders would be 
_likely to deal with the problem of an abortive blitzkrieg by putting out 
feelers for peace, and then, when it came to negotiating terms, trying to 
get what concessions they could while darkly hinting at escalation, while 
at the same time being willing, if it came to it, to accept a return to the 
state of affairs prevailing before the war began. 

But the Soviet leaders are Russians as well as Leninists; and fairly 
often the Russian temperament breaks through. As they say themselves, and 
as the Falklands War has recently demonstrated in respect of the British 
public, once war breaks out it is likely to take hold of the passions of 
the participants; and the frame of mind in which the respective combatants · 
embarked upon the conflict would probably not be that in which they would 
end it. Emotion will take over - particularly, one would imagine, in the 
case of the Russians. If their cherished blitzkrieg has been brought to a 
halt, and cannot be got going again by using non-nuclear weapons, then the 
only thing to do is to resort to nuclear - and to hell with the bloody 
enemy and with the consequences! 

At this point two further factors should be raised. Instructional 
material from the Voroshilov General Staff Academy recently declassified by 
the US Government points to the fact that at least some Soviet strategists 
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no longer assume that a bogged-down conventional offensive can be 
rejuvenated by the use of tactical nuclear weapons. 

* 

* 
"Although the Soviets continued to assign a decisive role to 

nuclear weapons in any future conflict, the Soviet military now 
believed that escalation to all-out general nuclear war was no longer 
inevitable. 

More importantly, according to the then Deputy Chief of the 
Soviet General Staff, Soviet military doctrine no longer excluded the 
possibility of "a non-nuclear war, or a war using only tactical 
nuclear weapons, within the framework of so-called 'local' and 
'limited wars'." 

By Soviet definitions of that period, limited wars could be 
fought in Europe aoo, although these wars could escalate to the 
limited use of nuclear weapons, all-out exchanges against the Soviet 
and US homelands were considered by Soviet military scientists to be 
distinctly avoidable. 

Soviet disincentives for escalation to a massive employment of 
nuclear weapons in theatre warfare were strongly reinforced by their 
extensive research on the effects of such an employment on Soviet 
offensive operations. By the mid-1970's, Soviet military scientists 
had formulated several critical conclusions on the nature of future 
armed conflict. 

In particular, Soviet military scientists were becoming 
increasingly uncertain about the operational utility of nuclear 
weapons in roodern ~ombat. The lecture material from the Voroshilov 
General Staff Academy indicates that, in contrast to their views of 
the 1960s, by the mid-1970s the Soviets had concluded that nuclear 
employment would not increase the average rate of advance over the 
course of an offensive operation. 

J. G. Hines, P.A. Petersen, N. Trulock, "Soviet Perspective on Modern 
War: Changing Views on Nuclear am Conventional Weapons". Reserve 
Officers Association of America, National Security Report, August/September 
1985, p.8. 
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This conclusion was apparently based upon several 
considerations. Firstly, in addition to the canplex terrain am 
combat conditions in a nuclear environment, the Soviets fully 
expected a NA'IO nuclear response to produce disruptions and delays in 
Soviet advance. Such delays would result from the requirement to 
reconstitute and reestablish Soviet forces before the offensive could 
be resumed. Preemptive employment might reduce this effect somewhat, 
but would not enable Soviets to avoid it altogether. 

Secondly, the Soviets believed that the effects of mutual use 
on overall operational control would be difficult to predict. They 
anticipated, however, that the most likely outcome would be the near 
total disruption of both troop control and well-defined operational 
plans. As a result, the Soviets concluded that it would be necessary 
not only to reconstitute their forces, but also to reestablish 
corranand and control. 

More importantly, they probably would have to either develop 
new operational plans, or sharply modify existing plans, under severe 
time constraints. 

The General Staff Academy lecture materials concluded that: 
"Actually, assumptions about determining the likely impacts of the 
enemy's nuclear strikes would be very difficult to make at the phase 
of preparing the operation. 

The experience of field exercises and scientific calculations 
indicate that collecting information about the impact of the units' 
combat capabilities might take much time ••• Mutual initial (nuclear) 
strikes ••• might change completely the planning of the unit's combat 
action." 

As a result, Soviet military scientists concluded, as 
indicated in the General Staff lecture materials: "Consequently it 
is advised that for practice purposes the rate of advance in 
offensive operations should be planned identically for inmediate and 
subsequent objectives both in nuclear and non-nuclear environments." 

Soviet military scientists perceived several important 
implications for the conduct of future wars from these conclusions. 
Firstly, as a result of the potentially negative impact of nuclear 
weapons on Soviet offensive operations, Soviet forces would require 
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both the capability and the operational concepts to defeat NA'IO 
quickly at the conventional level of destruction. 

A key intermediate objective in the achievement of this goal 
involves the requirement to destroy as much of NA'IO's nuclear 
capability as possible by conventional means as early as possible in 
the conflict. 

Secondly, Soviet forces would require at least equal, and ioore 
likely superior, nuclear capabilities at the tactical, theatre, and 
global levels both to discourage initial NATO nuclear use and 
escalation and to daninate and prevail at whatever level of nuclear 
operations which might result from NATO initial use. A key design 
objective for Soviet nuclear forces and concepts has been to provide 
a "restraining" effect on NA'IO nuclear employment decision-making. 
The Soviets seek to achieve this not only through the expansion of 
their nuclear forces, but also through the provision of ioore 
flexible, survivable, am inherently more usable theatre and 
intercontinental nuclear forces. 

Thirdly, the Soviets sought to dissuade Western decision
makers aoo elites fran even considering the use of nuclear weapons to 
counter Soviet aggression by continuously raising the spectre of 
inevitable, autanatic escalation to an all-out nuclear conflagration 
from even a limited small-scale NA'IO nuclear use. 

Soviet public diplanacy campaigns repeatedly warn of the dire 
consequences for both the West and mankind in general from any NA'IO 
use of nuclear weapons. In effect these campaigns have been designed 
to undercut the very premise of nuclear use in NA'IO strategy and to 
create doubt aoo uncertainty in the minds of both Western 
decisionmakers and the general public over the validity of flexible 
response. 

In this fashion, the Soviets hope to preclude NA'IO 
consideration of nuclear employment even in response to a Soviet 
limited use of nuclear weapons." 
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* 
Furthermore, several authoritative references over the past year 

demonstrate that Soviet strategists accept that future wars, even global 
wars, may begin with the employment of nuclear or conventional weapons and, 
if initiated with conventional weapons, may escalate to the use of nuclear 
weapons. That is, it is no longer seen as a foregone conclusion that such 
an escalation will take place. 

This factor, plus the material released by the US, support the 
assessment made above. That is, that if the USSR does choose to go to war 
with NA'IO, it will attempt to conclude the war quickly, but will also try 
and prepare to sustain its forces for a longer period of conventional war, 
should that prove to be necessary. This development may in no small 
measure account for the increase in interest in the concept of viability 
and sustainability in the Soviet Army during the past decade. 

This sounds aninous. However, there is a silver lining. The Soviet 
approach to war is not to start it unless the gains are substantial and 
unless the USSR is assured of victory. Looking at the situation prior to 
the proposed war's outbreak with cool Leninist eyes, they cannot possibly 
believe that even a surprise attack will guarantee them victory, unless all 
that is meant by victory is a little local success. Victory in the war as 
a whole cannot be guaranteed them so long as NA'IO remains an effective war
machine. Admittedly, it is perhaps not quite as effective as sane of us 
would like, but it cannot be called ineffective; and the Russians, it may 
be mentioned, never do so. If they genuinely do believe that NA'10 is a 
formidable adversary (and the signs are that they do), it is reasonable to 
suppose that the blitzkrieg will never be launched. 

2. 2. 'lBE SHAPE OF '!HE FlJl'DBE BATTLEFIELD 

The kind of battle in which Soviet forces have to be sustained, i.e. 
have to preserve their 'viability', is of crucial importance. This study 
will concentrate mainly on the Soviet concept of operations and tactics in 
a conflict against NA'IO on the Central Front. 

The Soviet view of the shape of this battlefield is a complex 

* 
See, for example VIZH No. 111985, pl0-20 and M.A. Gareyev "M.V.Frunze, 

Voyennyy Teoretik", and N. V. Ogarkov 11 Istoriya Uchit Bditel'nosti". Both 
Voyenizdat 1985. 
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equation made up of many factors. These are: 

• 
a. The aim of Soviet i;x>licy in event of a war1 

b. Soviet operational and tactical concepts developed by theoretical 
research, operational analysis, and experience since 19191 

c. Traditional Russian and Soviet military-organisational practices 
dictated by environmental constraints1 

d. The level of equipment permitted by economic1 :political and 
social constraints1 

e. The relative levels of technology between East and West and the 
rate of technological innovation1 

f. The strategy, operations, tactics and equipment of NAW, and the 
perceived strengths and weaknesses of the alliance. 

The Soviet view of NA'ID is as an alliance of independent nations, 
most of which contribute a military force to the defence of Europe. 
Because NAW nations are sovereign states, each has developed its military 
system along distinct national lines, to reflect national perceptions of 
defence requirements, which differ considerably from country to country. 
As a consequence, each NA'ID national contingent is organised differently, 
is equipped with a variety of weapons systems on different scales of issue, 
trains independently, and practices differing tactics. 

For :political and geographic reasons, NA'ID contingents (organised in 
national corps on the Central Front) each hold a "slice of the line" in the 
defence of Europe. As the aim is to deter any Warsaw Pact incursion, these 
corps on the Central Front would, in time of crisis or war, be deployed in 
a shallow belt, well forward. Because of the natural constraints of 
barrack location in West Germany, national geographic and econanic 
considerations, and historical accident, the peacetime locations of these 
corps are often quite a long way from the defensive positions to which they 
must deploy in event of crisis or war. 

To co-ordinate the tactics of these national formations and of their 
supporting air forces aoo allied naval elements, so as to implement a 
defensive fighting strategy in event of deterrence having failed, NA'ID 
establishes two levels of joint headquarters between the Corps and SHAPE, 
the Supreme Headquarters Allied Powers in Europe from where the SACEUR, 
General Rogers, will direct NAW forces in the Theatre. These two levels 
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Figure 1. A Soviet View of NA'IO Deployments on the Central Front 
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are (in the Central Region) Army Groups (e.g. CENTAG - the Central Army 
Group) and Regional HQs (e.g. AFCENr - HQ Allied Forces Central Europe, 
which comnands CENrAG and IDRTHAG). However, each national corps will only 
deploy in time of crisis when a national political decision is made to do 
so. Furthermore, because they are established for p:,litico-strategic 
reasons, SACEUR does not have the authority to alter the deployment 
locations of the national corps in peacetime, as he might wish to do in the 
face of a possible sudden alteration in the nature of the threat. 

There is, therefore, no "NATO Doctrine" which is enforced upon 
national contingents so as to ensure a standardised organisation, 
deployment and tactics. Seen through Soviet eyes, SACEUR has only limited 
'operational authority' over the subordinate corps in peacetime, and is 
therefore constrained in his choice of solutions to whatever military 
problem he is confronted with. His ability to influence the battle is also 
limited, in the Soviet view, by the limited levels of reserves available to 
him. Above all NA'IO lacks the ability to manoeuvre major formations in 
breadth and depth, and as a consequence NA'IO has not developed a strong 
doctrine for warfare at this, the strategic-operational, level. This is 
the level between the lower operational and the strategic which Soviet 
military doctrine considers all important in the planning of a campaign. 
Recent efforts by NATO commanders to develop this doctrine of operational 
scale will, of course, affect the Soviet assessment when that doctrine 
comes to be implemented effectively. 

Finally, the very deployment of NA'IO forces in reaction to a crisis 
demands political decisions from many different nations. It is certainly 
p:>ssible, perhaps even probable, that the various countries may take 
differing lengths of time to reach these decisions. Nowhere will the 
decision be easy, particularly in the confused and alarming period of 
crisis that is likely to precede the outbreak of hostilities. 

It is these specific features of NATO's organisation that distinguish 
it from the Warsaw Pact, and which Warsaw Pact doctrine identify as 
vulnerabilities under certain conditions. NATO has several distinct 
advantages over the Warsaw Pact's politico-military structure, not the 
least of which are: 

(i) a greater political and economic resilience; 

(ii) a greater potential for the long term development of military 
strength; 

(iii) a superior technological basis which could be turned to 
military advantage, given time. 
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It is not surpr1s1ng that current Warsaw Pact war fighting doctrine, 
therefore, is being developed along lines which are designed to maximise 
the perceived military vulnerabilities in NA'IO's political posture, whilst 
attempting to minimise NA'IO's ability to capitalise on her perceived 
advantages. This does not mean that the Warsaw Pact wants a war in Central 
Europe, or that their current plans indicate any intention of starting such 
a war. Merely that if a war is precipitated, they plan to wage it in a 
certain way. 

A further consideration of extreme importance is that war, in Soviet 
doctrine, is a means of achieving an objective of policy. Soviet policy is 
to spread Soviet influence and Marxist ideology - the two usually going 
hand in hand. Afghanistan is being comnunised and sovietised by war today 
because efforts to achieve the same ends by peaceful means prior to 
December 1979 had failed, and a new initiative was required if Soviet 
influence in Afghanistan was not to be wiped out by the gathering momentum 
of political events. However, were the Soviet Union to attempt the same 
methods in fX}rsuit of their policy in Europe, the result might well be a 
nuclear holocaust, which is sanething the Soviet leaders - am people -
would clearly like to avoid. 

Consequently if the Soviet Army in Europe fails to enable the Kremlin 
to achieve its political objectives in Europe by political pressure and 
"persuasion" alone (i.e. by 'peaceful' pressure which stops short of 
actual war) but has to resort to war for this end, then the overriding 
principle will be to adopt a strategy, operational plans and tactics, which 
minimise the risk of escalation to global catastrophy. Preferably, the war 
should not even involve the use of tactical nuclear weapons. 

To be sure of this, a war in Europe must, as has been demonstrated in 
the preceding section, be finished very quickly - before the US (and France 
and the UK) have time to consider their strategic nuclear option. Speed 
is, therefore, the overriding strategic requirement facing the Soviet Armed 
Forces in planning for war. 

NA'IO's current strategy involves the doctrine of 'Flexible Response'. 
This has come, over the last decade, to be interpreted as meaning that NA'IO 
defence will initially be conventional, and that nuclear weapons will only 
be used as a last resort. It is clearly, therefore, in the Soviet interest 
to achieve the main aims of the war during this initial conventional phase, 
and to adopt operational plans which will complicate NA'IO's decision to go 
to nuclear use, or even deny NA'IO that option. 
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In order to be won quickly, a European war must, in the Soviet view, 
be started suddenly, and NATO must be surprised. Surprise will never be 
total but a reasonable degree of surprise, although difficult, is 
essential. Consequently, a Soviet offensive will be faced by a NA'IO line 
of forward defence which will be shallow with few reserves, deployed well 
forward against the Inner German Border, and in which there might be one or 
more gaps. 

NATO's strategy of allocating to each national corps a 'slice' of the 
frontier to defend (see Figure 1), the lack of an enforced NA'IO 
standardized doctrine to integrate the activities of corps, and the absence 
of an operational concept all combine to make a degree of surprise 
possible. 

The problem referred to in Chapter 2 Section 1 above, i.e. the 
conflict between the relatively small size of Soviet standing forces and 
the loss of surprise that might be occasi9ned by a build up, might possibly 
be reconciled if the crisis precipitating the war were sufficiently long 
drawn out to enable a good deception plan to be implemented. This would 
enable troop movements and mobilisation - impossible to hide - to be 
presented as occurring for non-aggressive reasons. 

The current widespread changes in organisation, tactics and training 
of the Soviet forces reflect this overwhelming need for speed and surprise, 
and the maintenance of a very high rate of advance so as to assure the 
precipitate collapse of NATO's defence. If we understand the Soviet 
viewpoint correctly, therefore, NATO is only likely to be attacked if a 
degree of surprise has been achieved. 

If NATO has not been surprised, an attack is unlikely. However the 
different corps of NA'IO may well be at different states of readiness and as 
a consequence the resistance to the Soviet advance will be strong in some 
areas and weak in others. For example, it is quite possible that, although 
a degree of surprise is achieved on the Central Front, geography and 
military vigilance on the Northern Flank might deny the Soviets surprise 
there, and result in their facing a different problem of operational 
sustainability. A key element in Soviet planning is the importance the 
doctrine accords to placing the main weight of attack on the weaker areas, 
exploiting weaker NA'IO corps and formation and national boundaries. 
Exceptionally heavy blows are therefore likely to fall on the members of 
NA'IO which the Soviets regard as the weaker partners. On the Central Front 
these are the UK, Belgian, Dutch, Danish contingents. The American and 
German are considered the most formidable forces in NA'IO. 
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A Soviet attack that expected to achieve a good degree of surprise 
would involve a very heavy weight of initial blow, with a large percentage 
of the Armies of each Front being deployed in the first echelon. At a very 
early stage in the battle, elements of those armies would attempt to 
penetrate the gaps in NA'IO defences and push deep into the rear on several 
axes so as to destroy the cohesion of the NA'IO defensive fabric. Forces 
(say, of divisional or corps ·size) used in this way are designated 
'Operational Manoeuvre Groups' or 'Mobile Groups'. 

These would in turn deploy sub-units to hit soft targets of 
operational significance in the NA'IO rear - nuclear weapons, conmarx:1 am 
control assets, air force assets, logistic elements, reserves and 
reinforcements, i.e. those elements best able to maintain the cohesion of 
the defence. 

It is considered by the Russians that this type of air-land operation 
will make it very difficult for NA'IO to move gradually to an effective use 
of battlefield nuclear weapons, because: 

(a) it will jeopardise the safety of the weapons themselves; 

(b) it threatens to disrupt the C3I system essential to their 
effective use; 

(c) it makes their use on advancing enemy columns difficult because 
they will be in NA'IO rear areas and in close proximity to NA'IO 
forces. 

The battlefield, in other words, will be extremely confused, there 
will be no stable front line, arx1 forces will mingle in great depth, 
engaging primarily in battles of encounter, i.e. when both sides engage 
whilst on the move. 

Weapons of mass destruction, if used at an early stage or in rear 
areas, would greatly canplicate the situation, already confused, am as 
noted above, will not increase the potential rate of advance. Their use in 
the forward battle zone is not only rendered very difficult by the new 
Soviet tactics and operations, but also undesirable , because of the 
unpredictability of the results of their widespread use. 

It is clearly in the Soviet interest that the battlefield should 
remain conventional, because then the weight of numbers will ensure that 
the advantage accrues to them, and the risk of escalation to global 

CR-65 NATO UNCLASSIFIED 



NATO UNCLASSIFIED 

-25-

holocaust is greatly reduced. In this light, Brezhnev's declaration of 'no 
first use' is perfectly sincere. 

The recent Soviet deployment of battlefield nuclear artillery systems 
provides a further deterrent to NA'IO's nuclear use, as the Soviet Army can 
now match NA'ID at every level of escalation. The Soviet fear of Enhanced 
Radiation Weapons is especially acute because of their perception that, due 
to the reduced collateral damage their use would incur, there would be much 
less hesitation on NA'.ID's part to use them at the outset of a sudden war, 
when their use would be disastrous to Soviet cohesion. This is probably a 
far more important consideration in Soviet eyes than the fact that the 
weapons are a little more efficient at killing troops in tanks than are 
'blast' nuclear weapons. 

The 'shape' of the future battlefield is well depicted by the Soviet 
interpretation of a NA'ID concept of operational manoeuvre, taken fran a 
recent Soviet publication (see Figure 3). The exercise takes place across 
the northern quarter of West Germany, bounded in the north by Bremerhaven 
and Hamburg, and in the south by Bielefeld and Hildesheim. The Soviet 
picture is very revealing of their views of the nature of the battle which 
will develop when the latest NATO tactics are 'played' against modern 
Soviet plans. 

This battlefield, Warsaw Pact sources make clear, will be 
characterised by its dynamism and flexibility (manoeuvrability). Its 
principle features will be: 

CR-65 

(a) speed and sudden changes in the situation; 

(b) the desire to surprise aoo a fast tempo of the offensive; 

(c) a rapid switching from one form of action to another; 

(d) attempts to acquire aoo retain the initiative; 

(e) the lack of a continuous front line; 

(f) the creation of separate points aoo zones of conflict; 

(g) destruction, contamination and conflagration; 

(h) the increase in the range aoo scale of operations in width and 
depth in a 'ground-air dimension'. 
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Figure 3. '!he Soviet View of the Bundeswehr Exercise "Starke Wehr" 
Demonstrates Graphically the Shape of the Future Battlefield. 
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The most common form of battle and major engagement will be with both 
forces on the move, neither side having prepared defences. 

The implications of this are considerable, not only as concerns the 
use of nuclear weapons, but also in tactical terms. If there is no stable 
and reasonably straight 'front line', then there are no safe "rear areasn 
for either side. As forces advance at high speed along corridors, all 
flanks may be, or suddenly become, open flanks. Close air support becomes 
highly problematical, as target identification by aircraft will be 
exceedingly difficult and the lack of effective IFF systems will make low 
flying very hazardous because of small arms fire and missiles from friend 
and foe alike. Force sustainability under these conditions will present 
both sides with problems which are not only inmense, but may require 
significantly different solutions to those available in the past. Under 
these conditions also, the value of different weapons systems changes. 
Those slow to move and requiring extra logistic support (such as 
conventional artillery) find increasing problems. Logistic tasks become 
vulnerable to counter-strike. Conmand and control becomes a nightmare. 
Initiative at the tactical level, for the first time in Soviet military 
thinking, is becaning a quality to be admired, although the extent to which 
it can be encouraged or allowed in the Soviet Army is still limited. 

At the manent, it would appear that the Soviet answer to the problems 
that this 'new look' battlefield will pose to them (as it will to us) is to 
apply a greater degree of operational centralization, coupled with an 
increased control of detail being allowed to lower formation commanders. 
The whole concept of the high speed offensive on dispersed or converging 
axes is being subjected to a thorough operational and historic analysis to 
provide a basis of statistics on which calculations (for rates of advance, 
usage rates, loss and repair rates, etc.) can be done. Considerable 
tactical experimentation is under way in the Soviet Army to establish the 
best mix of arms within ground forces, the combination of land and air 
tactics, the size of units and their canposition, the effect of hills, 
weather, night and urbanization on the battle. This is crucial to the 
concept of viability, as outlined above by Gen Radziyevskiy in Chapter 3 
Section 1 below. 

The most important requirement perceived to date (1986) is for an 
improved conmand and control system with autanated collation and decision 
making processes to speed up the reaction to the rapid changes in the 
battle. 

Attention also centres on the performance of the Soviet soldier - his 
willingness to fight, his ability to do so, am his mental and emotional 
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survival mder the stress of battle. The Soviet generals who gather to 
review the massive military parades and maneovures of the modern Soviet 
Army are very quick to point out that 80% of today's army are conscripts, 
born after the year 1966. It was their grandfathers who fought in l'MII, 
and that in a clear cut campaign to save the motherland £ran extinction. 
How the grandchildren would fare in a surprise attack on Western Europe is 
not certain to either the Soviet generals or to us. 

What is clear, however, is that a successful outcome for the Russians 
is much more likely if NA'IO is caught by surprise and the war can be 
concluded very quickly and without the use of nuclear weapons. This, 
therefore, puts a premium on success at an early stage in the war, but 
forces the Russians to accept that a long war may be necessary. It is from 
this base line that the Soviet strategist, operational analyst and military 
conmanders must approach the problem of force sustainability - "viability". 

2. 3. THE INITIAL PERIOD OF '!BE WAR. 

The trends in 20th Century warfare have, in Russian eyes, seen the 
increasing importance of the initial period (Russ: 11Nachal'nyy Period", 
also translated as "opening phase") of a war in determining its final 
outcane. 

The Soviet view is that the content and course of this initial period 
of war has changed over the years due to several important factors, 
especially the development of new weapons and ways of using them and 
changes in the ways war can be started. The current Soviet view is as 
follows. 

The basic content of the initial period of 'i'MI was the mobilization, 
concentration and deployment of forces and the conversion of national 
economies from a peacetime to a war footing. Until this had taken place, 
only relatively limited forces were engaged, with the tasks of covering the 
deployment of their own main forces and of conducting operations in an 
attempt to disrupt the enemy's mobilization. However, even in Will, units 
had been secretly deployed and mobilization measures taken in an effort to 
forestall enemy mobilization. 

The inter-war years saw a sharp rise in the capabilities of weapons 
aoo equipnent arxl the consequent ability in peacetime to create quickly 
mobilizable air, tank and rootorized formations capable of surprise attack 
and effective action £ran the very start of a war. Nazi Germany made the 
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best use of this capability. Soviet military thought at this time held 
that the initial period of war would develop as it had in~, the main 
forces deploying after initial border clashes. The German deployment of 
mass air, tank and motorized forces to destroy the enemy in depth changed 
the way forces could deploy and the way they would have to react. That is, 
it changed the content of the initial period of war. The aim was to 
destroy the defenders' first echelon forces and conclude the war. The 
defender was forced into strategic defence with his first echelon forces 
whilst trying to mobilize, concentrate and deploy a secooo strategic 
echelon and reserve. 

* 
Thus Soviet analysts today consider that the main feature of the 

initial period of ~II was a sharply defined time period during which each 
side conducted initial operations with forces already deployed. The aim 
was to achieve imnediate strategic objectives or, if defending, to survive 
long enough to create a situation enabling subsequent operations to be 
conducted. Canpared with~, ~II saw the employment of a much larger 
percentage of a nation's forces in the initial period. In 1940 Germany 
used 90% of its ground forces against France, and in 1941 83% of its ground 
forces and 63% of its air forces against the USSR. 

The Russians hold that this trend has continued upto the present day. 

A war today against the USSR will, they say, be a decisive armed 
clash of two opposing social systems, capitalism and socialism. Ex
President Carter in his directive No.59 in 1980 saw in this 'straight 
conflict' the unrestricted use of strategic offensive forces in the first 
blow. The USSR claims that it will never use nuclear weapons and military 
force first, but that it will respond with a "crushing blow". Whether this 
claim is taken at face value or not (and it does not rule out a 
'preventive' blow to forestall any threatened or presumed intention on the 
part of the enemy to attack) it is clear that as distinct fran WWII, the 
initial period of war today may involve the delivery by both sides of 
nuclear or conventional strikes and the active use of strategic groupings 
of forces deployed in peacetime for the attairnnent of the main aims of the 
war. This will involve the simultaneous mobilization and deployment of 
forces in a TVD and the conversion of the econany to a war footing. 

* 
See, for example, Lt Gen A. I. Yevseyev, Candidate of Military 

Sciences, Lecturer, Editor-in~hief of the Soviet Military Historical 
Journal, "Trends in the Changing Content and Character of the Initial 
Period of a War 11

• VIZH, 11.85, p.10. 
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Consequently, the massed use of new means of warfare to achieve the 
aims of the initial period is identified by the Russians as anincreasingly 
significant trend. 

This is demonstrated by the course of the initial periods of i\WI and 
~II. Since the errl of the war, the Russians claim, the USA has been 
trying to achieve military-technical superiority over the USSR, so as to 
achieve the capability of delivering a 'disarming' blow against the Soviet 
Union. 

A further trend identified by Soviet strategists is for the outcane 
of the initial period of a war to becane roore important in determining the 
subsequent course of the war. 

Even when both sides possessed forces of significant strength, when 
one side forestalled the other in deployment and delivering the initial 
blow, the country so pre-empted was put in a difficult position. The 
Japanese attacks on the US arrl British forces in the Pacific (Pearl Harbour 
and Malaya) is cited as a good example. 

When the country attacked was not ready for war and was only small in 
size (the Russians quote the examples of Poland, Denmark and Holland) its 
collapse could be completely accomplished during the initial period of the 
war alone. 

Another trend the Russians perceive has been the increase in the 
scale of military action in the initial period of war. 

Today, especially in a missile war (not necessarily seen by the 
Russians to be nuclear), the initial period of war can spread across the 
entire globe. This has, in Soviet eyes, necessitated a new approach to the 
factor of time. The potential to destroy targets at any depth in a matter 
of minutes means that the initial period of a future war might be very 
short, as well as on a large scale, and thus distinctly different from in 
the past. This is not only applicable to nuclear war. The Russians claim 
that the US development of the "air-land operation" involves the surprise 
deployment of forces with new, super destructive conventional weapons. 

Surprise became a rost important factor in the initial period of ~II 
and Soviet perception is that the trend is for it to become more and more 
irrg?ortant today. -- -- -- -- -- -- - --
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Germany and Japan used press, radio, diplomacy, false documents and 
so on to achieve deception, and psychological warfare to justify their 
aggression. Lies, blackmail and intimidating the enemy with imaginary 
threats generally resulted in the country under such attack suffering badly 
during the initial period of war. Large scale exercises are said to have 
made it very difficult to distinguish exercise from real deployment for 
attack and make concealed preparation for war easier. 

The ioore the degree of surprise achieved, say the Russians, the 
greater is the defender's need for space and time to recover and to change 
the strategic situation to his favour. 

The Soviet perception of NA'IU' s 'depth' , therefore, becomes very 
important in their calculations as to whether or not NA'IO will have 
sufficient space (and time) to recover from an attack. 

If NA'IO as an alliance collapses and capitulates with the loss to a 
Soviet invasion of Germany, Denmark and the low countries, Finnmark and the 
Dardanelles, then indeed, the conventional offensive will have achieved a 
quick victory. The war will have been won. 

* 
However, Soviet strategists are aware that Norway, the UK, France, 

Spain and Italy gives NA'IO in Europe considerable depth. If, with US 
support, these countries did not capitulate with the fall of the central 
front, then the USSR would find itself engaged in a much longer period of 
conventional war, and its sustainability problems would change accordingly. 
It is this possibility which makes success in the initial period of a war 
so crucial to the Soviet assessment as to whether or not the war is worth 
engaging in in the first place. 

* 
See, for example, Gen Ivanov, "Nachal'nyy Period Voyny". Voyenizdat, 

1974. 
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CHAP.rER 3. ASSF,SSING SUSTAINABILITY - SOVIET APPROACH 

3 .1. DEFINITIONS OF I SUSTAINABILITY' AND VIABILITY. 

Having laid the basis of the policy in support of which a war might 
be fought, and the nature of the battlefield that might ensue, we must next 
post the question: ''What constitutes sustainability and what is its place 
in the Soviet scheme of battle?" Within NA'IO there is as yet no agreed 
definition of the term 11 sustainability", but the following definition has 
been approved by SACEUR for use within ACE and has been circulated by the 
Military Agency for Standardization (MAS) to nations for conments and 
approval: 

"Sustainability: the ability of forces to maintain the 
necessary level and duration of combat activity to achieve their 
objectives. 'Ibis requires having sufficient personnel, equipment and 
stocks on hand and also having the ability to resupply and reinforce 
on a continuous basis. Sustainability is normally expressed in days. 
It then reflects the conmander's subjective assessment of the overall 
capabilities of his conunand to sustain military operations. 

This broad definition encompasses all those elements which 
combine to form the essence of sustainability, including the concept 
of time and balance in establishing requirements." 

The term 'sustainability' does not appear in the standard 
dictionaries of English language, nor has it yet found its way into 
authoritative military dictionaries. Nor is it likely to until its 
definition has been agreed upon. 

It is not possible, therefore, to give an authoritative translation 
of the term into Russian. As it is the aim of this study to examine a 
Soviet concept, it was consequently necessary to search in Soviet military 
doctrine for the concept that most closely equated to the NA'IO definition 
above. The clear favourite is ZBIWCHEST' - "viability". It is an 
accepted Russian word defined in standard Soviet civilian dictionaries* as 

* 
Slovar' Russkogo Yazyka. s. I. Ozhegov, Moscow "Soviet Encyclopaedia 11 

Publishing House, 1973. 
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"capability of life, staying power, steadfastness", being derived from the 
verb zhit', "to live'. This term appeared in a military context in the 
1952* and 1972** editions of the Great Soviet Encyclopaedia with the very 
limited meaning of 11Zhiwchest' Korablya (sudna) 11 "the viability 
(unsinkability) of a ship" and (1952) 11Zhiwchest' orudiya", the "active 
life" of a gun. The term Zhiwchest' was anitted from the 1965 edition of 
the "Dictionary of Basic Military Terms"***· Zhiwchest' appears in the 
Soviet Military Encyclopaedia**** Vol. 3 of 1977, with several subordinate 
definitions. In the 1983 edition of the Soviet Military Encyclopaedic 
Dictionary***** it is given very full coverage, receiving proportionately 
very much nore space than in the earlier Military Encyclopaedia article. 
This is evidence of a growth of interest in the subject, and the 
development of the concept over the last decade or so. The definitions in 
the Military Encyclopaedic Dictionary are as follows: 

Zhiwchest' (mil). The capability of troops (forces), weapons, 
military equipment, rear installations or corrmand and control systems 
to preserve or quickly restore their combat capacity (the capability 
to fulfil their appropriate military task). 

Subsidiary definitions expand and elucidate the term, by 
demonstrating its application in specific circwnstances. These definitions 
are as follows: 

* 

Zhiwchest' voysk (sil). The viability of troops (forces) is ensured 
by their: 

being properly organised and structured; 

being appropriately and adequately equipped; 

having a high level of field (naval or air) training; 

Bol'shaya Sovetskaya Entsiklopediya, 1952 Vol. 16, p.121. 
** 

Bol'shaya Sovetskaya Entsiklopediya 1972, Vol. 9 p.194. 
*** 

Slovar' Osnovnykh Voyennykh Terminov, Moscow Military Publishing 
House, 1965. 
**** 

Sovetskaya Voyennaya Entsiklopediya, Vol. 3. 
***** 

Voyennyy Entsiklopedicheskiy Slovar', Moscow Military Publishing 
House, 1983, p.256. 
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taking protective measures; 

using the protective features of the terrain; 

canpleting the engineering preparation of the terrain; 

accomplishing timely dispersal and dlange of locations; 

creating reserves of forces and equipment, and; 

taking measures for protection from weapons of mass 
destruction. 

Zhiwchest' korablya. The viability of a ship is ensured by: 

the construction of its hull; 

its ability to protect itself; 

its systems and technical equipment, and; 

their ability to maintain a reserve and their disposition 
during the construction of the ship; 

the competence of the crew.in the daily running of the ship; 

the competence of the crew in the preparation for and the 
conduct of battle; 

the level of crew training in measures to ensure viability. 

The basic elements which determine viability are: 

unsinkability; 

safety from fire and explosion; 

the viability of weapons and equipment; 

the protection of the crew. 

Zhiwchest' oruzhiya i voen.tekhniki. The viability of weapons and 
military equipment is ensured by: 

the soundness of their construction; 
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their resistance to shock waves; high temperatures and 
penetrating radiation; 

giving them a shape which is streamlined and encourages 
riccochet; 

reducing their size; 

using camouflaging paint; 

duplicating control equipment and power sources; 

creating reliable systems for the biological protection of the 
crew (complement), and; 

making the weapon (equipment) easier to repair. 

Viability also includes the capability of the weapon (barrel, other 
part or component) to survive a given number of shots without a 
deterioration of its ballistic performance. Raising the viability of 
a weapon is achieved by using high quality materials during 
manufacture and careful maintenance during use. Viability of weapons 
and military equipment in battle also depends on: 

the correct choice of fire (launch) positions (or deployment 
areas for equipment); 

their engineer preparation, and; 
* 

'maskirovka' • 

Zhiwchest' perepravy. The viability of a crossing (e.g. of rivers, 
etc.) is ensured by: 

using means of crossing and bridge construction resistant to 
damage and destruction; 

guarding and protecting it; 

covering it from enemy air strikes; 

The Soviet term encompasses the concepts of camouflage, deception, use 
of cover of ground, smoke, etc. 
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'maskirovka'; 

switching from the main crossing axes to a reserve axes; 

dispersal of crossing points; 

the availability of reserves of crossing equipment; 

the high morale and canpetence of the troops involved in 
establishing and maintaining the crossing; 

the proper organisation of the forces using the crossing; 

the existence of an evacuation and rescue service and the quick 
repair of damage at the crossing. 

Zhiwchest' sist~ svyazy. The viability of camnmications systems 
depends on the operability and reliability of (comnunications) 
centres, (r~dio) sets, lines, and reserves of forces and 
comnunications equipment, first and foremost in the face of the 
destructive effect of nuclear weapons and in the face of jannning, and 
also on the capacity to protect, repair and restore the system. 

Zhiwchest' sist~ tylovogo obespecheniya. The viability of rear 
support systems is achieved by: 

protecting its constituent elements from destruction by the 
enemy; 

the echelonning of units, formations and rear service elements; 

making rear service groupings sufficiently self-contained; 

the creation of reserves of material; 

establishing reliable transportation systems; 

dispersal of rear elements and reserves of material, their 
maskirovka and protection fran weapons of all types; 

the system's preparedness to restore its capacity to function, 
etc. 

Zhiwchest' sistemy upravleniya. The viability of command and 
control systems is ensured by: 
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the creation of reserve corranand and control posts, including 
mobile ones; 

their dispersal, careful maskirovka, and siting in strongly 
fortified locations; 

the duplication of methods and types of corranunications by means 
of direct, bypassing and reserve corrmunications channels; 

guarding and defending command and control posts; 

air defence; 

setting up dumny elements of the command and control system; 

effective radio-electronic defensive measures, etc. 

Zhivuchest' "viability" is not the only term used which relates to 
the concept under study. "Podderzhanie i svoyevremennoye vosstanovleniye 
boyesposobnosti voysk", "the maintenance and timely restoration of the 
combat capability of forces" also covers a good deal of the concept of 
'sustainability'. It is given as one of the principles of conducting the 
modern combined arms (tactical) battle*. In past wars, the Soviets 
maintain, the level of casualties and losses grew slowly in relation to the 
development of battle, heaviest losses being borne mainly by the tanks and 
infantry of the first echelons. 'Ibis did not destroy the cohesion of units 
and formations. However, the likelihood of the widespread use of weapons 
of mass destruction and advanced conventional weapons** on the nooern 
battlefield raises the spectre of the infliction of heavy casualties 
simultaneously throughout the whole depth of the force making for massive 
and very sudden rises in loss rates. This would lead to the destruction of 
organisational cohesion, and a breakdown of the corranand and control system 
and support system, depriving the formation or unit of its ability to 
perform its function or mission. 

The "combat capability" (boyesposobnost') of a sub-unit, unit or 

* 
Taktika. V. G. Reznichenko et al, Moscow Military Publishing House, 

1984, p.66-7. 
** 

Defined as "highly accurate self-guiding and automated (weapons) 
systems, army aviation, salvo fire, and laser guided munitions". Ibid, 
p.67. 
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formation is said to depend on its level of manning, its psychological and 
physical state and its morale in battle, the extent to which it is equipped 
and armed, the technical performance of its equipment, its level of 
training and co-ordination in battle, its combat experience, the level of 
training of its officers and headquarters, and the ability to maintain 
supplies to it. 

Maintaining that combat capability at a level sufficient to permit 
the fulfilment of the allotted mission is said to require**, at the 
tactical level: 

(a) clever choice of tactics to minimise losses; 

(b) effective protection against weapons of mass destruction; 

(c) speedy restoration of combat capability of the unit and the 
repair of its equipment temporarily put out of action by an enemy 
strike. 

It is with keeping their units and formations viable and functioning 
so that they can achieve their objectives, therefore, that the Soviets are 
concerned. It appears from the Soviet military press that this concern has 
been growing since the late 1960's, not only due to the threat of weapons 
of mass destruction but, recently, in the light of developments in advanced 
conventional weapons systems. 

This approach was given force by Army General Radziyevskiy, 
Comnandant of the Frunze Military Academy arrl author of several important 
studies in the mid-late 1970s, when the doctrinal changes which are now 
being seen were in process of development. In an article in the Military 
Historical Journal (June 1977), he addressed the topic of viability - at 
that time a topic of increasing importance, as follows. 

* 

** 

''What is viability? In a wide sense viability means the 
capability of units, formations and larger groupings to maintain and 
preserve their canbat effectiveness in various circumstances and to 
continue the implementation of canbat tasks in the face of vigorous 

Ibid, p.67. 

Ibid, p.67. 
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enemy counter-action. 

During the last war the main ways of achieving a high degree of 
viability of forces were by: improvements in levels (i.e. quantity) 
of equipment; improving the quality of equipment and weapons (better 
design, resistance to wear and tear, invulnerability to fire, 
adaptability to the terrain, etc.); making m:>re effective use of 
equipment and weapons in combat; improvements to the organisational 
and establishment structure of units, formations and larger 
groupings; developments in the art of organising and conducting 
battles and operations; improvements in the ways to support battles 
and operations by timely replacement of losses in manpower, 
equipment, weapons and materiel reserves; the development of a high 
level of moral aoo combat qualities in the men; training comnanders, 
HQ staffs and troops in skilful action during battle and operations. 

Increasing the viability of forces depended primarily on the 
improvement in equipment levels, perfecting of the organisational 
structure of units and formations, and developing the art of 
organising and conducting battles and operations. 

Improving levels of equipment involves creating and deploying 
new equipment and weapons with better firepower, manoeuvrability, and 
protection. 

Equipment and weapons provide opportunities for achieving a 
high level of viability of forces, but great efforts and skill on the 
part of personnel using these weapons and equipment in battle are 
needed to convert these opportunities into reality. 

Nowadays a thorough mastery of new combat equipment and the 
exploitation of its potential are of even greater importance for 
raising the viability of forces. 

Viability presupposes the existence of a rational 
organisational structure of units and formations. The experience of 
war shows that the main improvements in this area were as follows: 
increase in the firepower, shock power and manoeuvrability of sub
units, units and formations; the creation of stable organs of 
control; improving the ability to go on fighting despite considerable 
losses. It is important to point out the need for the proper ratio 
of personnel in combat, supporting and rear sub-units and units. 
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Improvement in the organisational structure of the various arms 
and services made for new and better ways of conducting an offensive 
battle (operation), helping to reduce losses among our troops and to 
improve their viability in combat. 

For example, between July 1941 and July 1942 a rifle division 
was reduced in personnel by almost a half but its firepower increased 
considerably: mortars mre than doubled from 76 to 188; artillery 
guns, increased from 54 to 74; sub-machine-guns from 171 to 711; and 
machine-guns from 270 to 449. The division received 228 anti-tank 
guns. In July 1941 the division could fire from standard small arms 
a total of 140,450 rounds per minute. By July 1942 this had risen to 
198,470. The weight of the artillery salvo increased over the same 
period from 348kg to 460kg and the weight of the mrtar salvo mre 
than trebled from 200kg to 626kg. 

In December 1942 one single establishment was introduced for 
the rifle and guards rifle divisions. During the third period of the 
war this establishment was again changed as a result of Soviet 
improved econanic potential and battle experience. Between July 1942 
and December 1944, the weight of the artillery and mortar salvo of a 
division increased from 1086 to 1589kg an:1 by the end of the war it 
reached 2040kg. At the same time the mobility and manoeuvrability of 
the division increased. 

In the interests of improving command and control the re
establishment of the corps organisation for rifle troops was 
virtually completed by the end of 1943. At the same time the 
structure of all-arms armies improved. All this enabled rifle troops 
to maintain viability and conduct offensive action for a prolonged 
period of time. 

Considerable changes took place during the war in the 
organisation of the formations and larger groupings of tank and 
mechanised troops. The experience of the first offensive operations 
of 1941 and 1942 confirmed beyond all doubt the need for large tank 
formations and larger groupings capable of acting swiftly in 
operational depth and of being less wlnerable to the enemy artillery 
and airforce, i.e. capable of maintaining combat effectiveness for a 
prolonged time. 

A great role in increasing the manoeuvrability and shock power 
- and consequently in improving the viability of tank armies - was 
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played by the establishment of a single organisational structure of 
two tank am one mechanised corps, plus tank-destroyer, self
propelled artillery, AA, mortar, engineer and rear units. Given 
means of air defence, tank armies of this type gained considerable 
independence and combat effectiveness. By the beginning of the 
Sumner-Autumn campaign of 1943 five tank armies of this homogeneous 
composition had been set up, and in January 1944 a sixth was formed. 

Improvements in the organisational structure of the artillery 
also improved the viability of troops. Effective suppression and 
destruction of the eneJl¥ was necessary to reduce his ability to 
counter air attacks and thereby reduce Soviet losses. 

The saturation of rifle divisions, corps and all-arms armies 
with artillery improved the firepower of these formations and 
increased their viability in battles am operations. 

Even greater changes occurred in the artillery of the Reserve 
of the Supreme High Comnand. At the beginning of the war it 
consisted of artillery battalions and regiments and constituted up to 
8% of total artillery resources. By 1945 the artillery of the 
Reserve of the Supreme High Command had come to constitute one half 
of the artillery of the Grouro Forces. 

The concentration of a large amount of artillery on the main 
axes increased the effectiveness of the suppression aro destruction 
of enemy groupings, and particularly his weapons. Consequently our 
attacking troops suffered fewer losses which considerably increased 
their viability and enabled them to achieve a breakthrough in the 
enemy defence more quickly and to wage swift offensive action. 

Viability was also improved by developments in the 
organisational structure aro combat capabilities of the air force. 
In 1942 measures were taken to begin the unification of air forces 
into air armies subordinated to the conmanders of army groups. In 
the same year there began the formation of air corps of the Reserve 
of the Supreme High Comnand. Mixed formations were changed to 
homogeneous ones: fighter, ground-attack and bomber. This improved 
their combat and manoeuvre capabilities and facilitated co-operation 
with ground troops. Mass employment of air force assets in the right 
areas led to effective neutralisation of enemy groupings, to the 
reduction of his resistance to the attacking forces and consequently 
to the reduction of our losses and the increase in the viability of 
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Improvements in the organisational structure of the air defence 
troops and their new M guns, M machine-guns and radar equipment led 
to improvement in the cover afforded to troops against air strikes. 
This in turn reduced losses among the personnel and equipment and 
contributed to improved combat fitness of all-arms formations. 

Of great importance to the increase in the viability of units, 
formations and larger groupings was the development of the art of 
organising and conducting battles am operations. During the 
preparatory period skilful disposition of the elements of the battle 
formation, (operational structure) of forces, control posts, elements 
of the rear and material and technical resources was most important. 
The experience of the war shows that the formation structure of 
forces in battles and operations should contribute in every way to 
the implementation of one of the most important principles of 
military art: the concentration of pressure on a decisive spot at 
the right manent. 

One of the oost important measures aimed at raising viability 
is the preparation of field defences in the areas of troop 
deployment, the preparation of command and control posts, and the 
protection of rear deployment areas. During the war engineer 
preparation and canouflage of the forming up places used for the 
offensive were greatly improved. A well ramified network of 
continuous trenches and communication trenches was usually set up and 
this ensured the safety of troops before the beginning of the attack. 

Of great importance for the viability of troops was the 
increase in the reliability of comnand and comnunications posts and 
their protection from reconnaissance and neutralisation by the enemy. 
This was achieved by means of a whole series of measures: the 
creation of efficient headquarters and other elements of command and 
control in the field; the creation of a reserve of means of 
communication; concealed disposition, effective protection and 
defence of control posts; careful deception and strict adherence to 
the established radio procedures. 

In order to deceive the enemy as to the location of the real 
comnand and control posts, dumny posts were set up. Operational 
deception should make it more difficult for the enemy to identify the 
most important targets and put in air and artillery strikes against 
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them. Widespread use was made of planned deception, false 
regroupings, demonstration action and other operational and tactical 
measures. 

Of special interest is the impact of skill in conducting 
operations on the viability of troops. Better skill leads to the 
preservation of the resources and capabilities of the troops and is 
important to the implementation of plans and the successful 
performance of operational tasks. 

The biggest losses were suffered by troops during the 
breakthrough of a solid enemy defence, and this greatly reduced their 
combat effectiveness and, naturally, viability. Therefore it became 
important to find the most effective methods of breaking through 
enemy defences as well as successful forms of operational manoeuvre 
(mainly by means of artillery, air aoo tank strikes) and, in that 
connection, it became important to increase the pace the infantry 
advance. 

To help develop tactical success into operational success 
(following a breakthrough) during an operation, army mobile groups 
began to bet set up (in the Field Manual of 1943 this element was 
called: the II success developing echelon") • Al though they were few 
and consisted of forces with differing speeds of movement, 
nevertheless their penetration in depth increased the pace of the 
attack, reduced losses and improved the viability of troops. 

The skill of organising and carrying-out a breakthrough 
increased the viability of troops in a rost telling way during the 
counter-attack near Stalingrad. Thanks to a decisive concentration 
of troops and other resources against weak sectors in the enemy 
defences it was possible to achieve a sufficiently high density of 
forces and favour able relative strengths: in infantry 2-3: 1, in 
artillery 3-4:1 and in tanks 3:1 and even more. 

The groupings created along the main axes were capable of a 
powerful initial thrust and could successfully develop the attack. 
By the end of the first day (19th November) rifle divisions had moved 
10-19km and tank corps 25-30km, on the fifth day completing the 
encirclement of 22 divisions and 160 separate enemy units. 

From the sumner of 1943 breaking through the enemy defence 
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became difficult as the depth of this defence increased and the 
density of forces and engineer obstacles became greater. The enemy 
switched from defence based upon strongpoints and centres of 
resistance to a solid type of defence echelonned in great depth. To 
achieve success of the offensive and maintain the viability of troops 
better ways to effecting a breakthrough were needed. Of special 
importance for increasing the viability of troops engaged in the 
breakthrough was more powerful support for the attack of infantry and 
tanks by the use of a single roving barrage. An important means of 
reducing losses and increasing the pace of the advance was the 
widespread employment of accompanying guns, particularly self
propelled ones to destroy, in the course of the breakthrough, the 
surviving anti-tank guns and enemy firing points. 

The duration of artillery preparation was reduced to 30-90 
minutes and its effectiveness increased by raising the number of 
artillery strikes and increasing the density of fire. 

During the first period of the war the viability of the ground 
forces was improved by the achievement of canplete air superiority. 
This was attained by devoting up to 40% of aircraft sorties to this 
purpose. The density of preparatory bombing attacks also increased 
from 5-10 tons per 1 sq km in 1943 to 50-60 tons per 1 sq km and 
sanetimes even more in 1944-5. In the Berlin Operation it was 72, 
and in the Lvov-Sandomir Operation - 102, tons per 1 sq km. 

Successful defeat of enemy counter-attacks was achieved by 
structuring armies in depth and creating strong mobile Qbstacle 
detachments and anti-tank artillery reserves • with anti-tank 
artillery, SP guns and tanks. It also depended on the organisation 
of more efficient co-operation among the various army troops and on 
the involvement of the air force. Skilful defeat of enemy counter
attacks contributed to the maintenance of combat fitness and an 
increase in the viability of troops for the pursuit and destruction 
of the retreating enemy. 

A great role in improving the viability of all-arms formations 
and larger groupings during 1944 and 1945 was played by the skilful 
use of tank armies as mobile forces of army groups. They inflicted 
far reaching concentrated thrusts, skilfully performed manoeuvres 
aimed at outflanking large groupings in well-fortified areas, broke 
through intermediate lines and crossed water obstacles on the move, 
etc. Successful action of tank armies in operational depth helped 
all-arms armies to achieve their tasks without much cost to 
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An important role in improving viability and combat fitness of 
the troops during an offensive was played by Party-political work. 
All the action of political organs and Party and Kansomol 
organisations was directed towards a successful fulfilment of battle 
missions, the explanation of the object and importance of the battle 
to the personnel, the consolidation of confide·nce in own strength and 
the creation, among privates and commanders, of a strong will to 
attack and of qualities of eoourance (stoykost') aoo perserverance in 
battle." 

What is striking about Radziyevskiy's resume (of which the above is 
only a selection of his main points) is the slant which he gives to the 
concept of achieving viability. Sustainability, viability, is not just a 
question of logistics. It is the active prosecution of the battle, the 
provision of the proper equipment and the maintenance of supplies and 
reserves, the careful structuring of forces, the skilful choice of 
operation aoo the skill with which it can be conducted that in his 
influential view 100st contribute to an army's ability to sustain itself in 
battle. It is above all a positive approach: the more effectively the 
enemy is hit, the less casualties he will inflict and therefore the longer 
our operations can be sustained. 

Considering the lack of an agreed NATO definition of "sustainability" 
and the fact that it is only now, on the initiative of SACEUR, that it is 
being discussed at all, Radziyevskiy's extremely thorough analysis of 1976 
is most impressive. It shows that the Russians have thought very carefully 
about the problem. Indeed, it was their concern for the viability of their 
forces that pushed them towards the reforms and changes which we are now 
seeing - but only after careful thought, study, analysis, calculation and 
experimentation. 

Sustainability is a very large subject to address, and it will be 
necessary for us to be selective. We will attempt to draw attention to the 
operational elements in the Soviet concept - force structuring, 
organisation and equipping and so on, but the major effort of our study 
will be concentrated on establishing the procedures by which the Soviets 
measure their sustainability relative to NA'IO's, how they apply the results 
of their analysis, and how they hope to support the fighting forces whose 
proper deployment and use are so vital to the viability of an operation. 

The factors listed under zhivuchest' voysk (sil) "the viability of 
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troops (forces) 11 provide a useful measure of the scope of the Soviet 
concept. However, for the application of the principles it is essential 
firstly to try and establish the nature am scope of the conflict which the 
Soviets: (1) think that they might have to sustain; (2) would prefer to 
plan for sustaining, or; (3) might be capable of sustaining. Their 
perception of a future war will affect their concepts of sustainability. 
Their ability to sustain their forces, conversely, will have an impact on 
the kind of war they would consider fighting, if they had a choice. In the 
long run, it will affect their readiness to embark on a war at all. 

3.2. '!BE BASIC PRINCIPLES OF OPERATICH\L ANALYSIS AND PLANNING FOR 
'VIABILITY' 

Soviet operational analysis and battle planning procedures differ 
fran Western practices in two very important ways. 

The first is the inclusion in all operational analysis of a very 
large element of what the Russians call 'military history' but what is 
perhaps better translated as 'military experience' as it concentrates m::,st 
heavily on 'historical' experience post 1941 and includes a study of such 
historical campaigns as the recent Falklands conflict, the wars in Lebanon, 
and Soviet experience in Afghanistan since 1979. No technical calculation 
of a weapon's effectiveness is discussed without at least an attempt to 
equate it with some war time experience.* No new tactic is proposed and no 
concepts developed without reference to Soviet experience in the 1941-5 
war, particularly the last year of that war when the Soviet Army embarked 
on its mst successful high speed offensive operations. 

The secon:1 is the scientific approach to battle planning, which 
attempts to reduce the battlefield to a set of numerical calculations so as 
to reduce to a minimum the uncertainties of conflict and to enable 
strategists and tacticians, logisticians, weapons designers and even staff 
officers in the field to base their plans and decisions on as firm a 
foundation as possible. 

* 
As a general principle 'pure research' is not encouraged in the USSR. 

However original, no doctoral thesis in science will be awarded in a 
civilian university if the aspirant has not related his work to experience, 
existing practices, past examples, etc. 
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Both these procedures are closely linked. The statistical 
calculations are derived from a combination of historical experience and 
the scientific measurement of weapons effects. This ensures that not only 
is it possible to make a detailed and quantitative assessment of 
battlefield requirements (the number of guns or tanks per kilanetre and the 
necessary ratios of superiority for a breakthrough attack, the required 
amount of fuel aoo anmunition for an offensive, etc.), but that this 
assessment takes full account of the impact of the stress of battle upon 
the human beings who must participate in it and upon whose performance its 
course depends. 

Furthermore, the existence of a military doctrine (i.e. a structured 
framework of views on war which is enforced upon every one in the Warsaw 
Pact with some role to play in that military machine, be it as soldier, 
designer, tactician or politician), ensures that this approach is applied 
consistently and comprehensively throughout the Warsaw Pact. 

So basic is this concept to the Soviet and East European approach 
that it is not seen as a doctrine 'imposed' on the military system or as a 
'procedure which must be adhered to' at all. It has become embodied in the 
philosophy of the military approach - it is a way of thinking, an attitude 
of mind. It is, moreover, one which is closely linked to the Marxist 
'scientific' approach to life and society as a whole. Nothing is to be 
left to chance, the role of luck must be reduced to a minimum. 

This philosophy is also linked to the reduction of the role of 
individual initiative in the running of the battle, making the battlefield 
more predictable. In the Soviet view, the ioore predictable and calculable 
the battlefield can be made, the greater the reliance that can be placed on 
drills at all levels. The nore drills that can be developed, the better 
the vocational training soldiers and staff officers can be given, for an 
enormous weight of experience can be brought to bear on developing the best 
drills for the circumstances. The better drilled a unit or a headquarters 
is, the more rapidly it can react, a rehearsed drill being much quicker to 
implement (and must nore resistant to the shock of battle) than a newly 
conceived plan or idea, no matter how clever. The perception of the need 
for speed in every action is one of the basic principles of Soviet 
operational art and tactics. 

The successful implementation of drills - standard operating 
procedures - for unit and formation tactics, army and front staff planning 
and so on, is, of course, dependent not only on training, but on 
maintaining the viability of the unit or staff team in question. The nore 
the force structure or constitution of the team for which the drill was 
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worked out changes, the less easily the drill can be applied, i.e. the 
greater the level of losses, the less efficient the drill. This too, 
however, can be accurately estimated and reduced to a numerical equation, 
aoo included in calculations for the operation, so that plans to take 
account of casualties and to restore combat capability can be made and 
implemented before the battle starts, reducing the impact of casualties on 
the viability of the system. 

That this system makes an army less effective at coping with the 
unexpected may be true, but the Russians do accept that not everything can 
be planned for or drilled for, and they did display a creditable resilience 
in 1941. It is a Soviet maxim that there is very little really new in war, 
and if past battles are studied sufficiently well, if intelligence about 
the enemy is good, am if surprise am speed are achieved, then the enemy 
is unlikely to be able to implement anything radically new at all, and will 
be reduced to purely defensive reaction. A good example of the impact of 
'something new' on Soviet operations can be seen in the section of this 
study dealing with the impact of terrain on Soviet operational planning. 
The impact of hilly terrain on an offensive was outside Soviet experience 
in 1943-4 and very seriously affected operational performance in the 
Carpathian operations. However, by the time of the Manchurian Operation of 
1945 this new experience had been assimilated into Soviet calculations am 
is reflected in the planning for that operation. 

Thus the principles of calculation am operational analysis are basic 
to the Soviet concept of corranand and control, and are the key to 
understanding how the Soviet Army assesses the viability of its formations 
aoo units in battle. On the basis of these calculations, tables of 
organisation and equipment are decided, tactics and operational plans and 
procedures are developed, equipment is procured, and men are trained. All 
these elements of 'troop control' oontribute to the survivability and 
sustainability, i.e. 'the viability' of the Soviet Armed Forces in war as 
defined by Gen Radziyevskiy. 

3. 3. '!BE MATBBMATICS OF SUSTAINABILITY - t«>BMS AND CALCUIATICH;. 

To recap: since 1945 Soviet Military Doctrine has sought to reduce 
the uncertainties of the battlefield by means of a series of comprehensive 
statistical calculations to establish standards of activity aoo thereby 
ensure -an objective and common approach to the planning of future campaigns 
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* 
and operations. These standards, which have the force and authority of 

law, are known as "NORMATIVY" or "NO™Y", in English, regulations, i.e. 
simply "mRMS". 

** 
The Great Soviet Encyclopedia describes a norm as "the minimwn of 

sanething, as established by a rule or plan, for example, a time norm or a 
sowing norm". However the Soviet Military Encyclopaedia*** is toore 
detailed. The world norm originates from the Latin "Normatio" meaning "to 
. regularise", and for military purposes, norms are suJ::xU vided into a number 
of groups - operational and tactical (spatial and temporal) norms, norms of 
expenditure, and norms of supply. 

A. The first type of norms are those scales which characterise the spatial 
arrl temporal factors of operations and tactical tasks of combat forces arrl 
the terrain on which they act. Spatial operational-tactical norms take the 
form of: 

depth of battle tasks; 

dimensions of zones, areas and sectors of combat operations; 

areas of grouping of forces; 

battle order, formations and groupings along the front and in depth; 

scale of redeployments and regrouping. 

Temporal norms are concerned with the time taken to complete a task, 
march or manoeuvre. They are worked out taking into account the fighting 
strengths and capabilities of ones own forces and those of the enemy, 
battle experience, experience of operations and tactical exercises, degree 
of preparedness and training of personnel, the results of special research, 
terrain conditions, time of the year and time of day. 

* 
See Gen Ye. Ivanovskiy, (C-in-C Soviet Ground Forces), W 1.86, p.3 for 

an authoritative statement of this. 
** 

Bol'shaya Sovetskaya Entsikoplediya, Volume 30, page 166. 
*** 

Sovetskaya Voyennaya Entsiklopediya, Volwne 5. 
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The values of norms are established by operational analysis based on: 

1. The measured performance of weapons and of men. 

2. Exercise experimentation. 

3. Wartime experience. 

The nost distinctive element of Soviet operational analysis is its 
careful and selective use of experience of the 1941-5 War. Statistics for 
every conceivable kind of military activity are worked out from the tESR 
MOD records of Soviet Army operations. The result is a vast data bank of 
military experience which is "mined" for relevant information when 
attempting to establish ntnnerical parameters of military activity. It is 
impossible to overestimate the importance of this practice in establishing 
the Soviet approach to the problem of planning for war. 

The data from 1941-5 is correlated with nore recent experience (e.g. 
from local wars such as the Falklands or Arab-Israeli conflicts) and 
amended where appropriate to reflect weapons development. 

Norms are calculated with regard to the level of training of 
personnel for every type of weapon or equipment and their method of use on 
the battlefield. Norms are recalculated and again finalised according to 
the degree of a weapons development or changes in tactics or training. A 
compedium of statistics relating to operational-tactical norms during the 
GPW is at Annex B, but for the ease of reference some extracts of these are 
shown below. 

The following abbreviations are used throughout: 

A - Army 
rm - Tank Army 
SA - Shock Army 
C - Corps 
CC - Cavalry Cor:ps 

Mech - Mechanised 
G - Guards 
R - Rifle 
D - Division 

The data in Table 1 shows the increase in density of personnel and 
weapons on the breakthrough sector between the first and third periods of 
the GPW which had grown on average 2-3 times in infantry, in artillery 4-10 
times, and in tanks and SP guns 6-10 times. The higher densities allowed, 
especially during the breakthrough battle, a decisive superiority over the 
enemy on the axis of the main thrust. In real terms this amounted to 3-5 
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times more in infantry, and some 6-8 times more in tanks and artillery, 
demonstrating the move towards greater 'viability' as defined by 
Radziyevskiy in Chapter 3 Section 1 above. 

* 
Table 1. Average Density of Forces and Weapons on Breakthrough Sectors. 

Forces/weapons Average density on 1km of breakthrough sector GPW 

1st period** 2nd period 3rd period 

rifle troops 4-5 2.5-3 1.2-2.5 
(km per one 
rifle division) 

guns and 20-80 120-220 200-300 
mortars 

tanks and SP 3-12 18-40 70-85 
guns (inf sup 3-6) (inf sup 10-20) (inf sup 12-30) 

The scale of front offensive operations increased as Table 2 shows. 

* 
Tankovyy Udar, A. I. Radziyevskiy, Voyenizdat 1977, Chapter 1, page 40. 

** 
The Soviets define the 1st Period of the "Great Patriotic War again 

NAZI Germany" (GPW) as Jun 1941-Dec 1942, the 2nd Period as Jan 1943-
May/Jun 1944 and the 3rd Period from then to May 1945. 
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Table 2. Scale of Front Offensive Operations. 

Item :1st Periodl2nd Period:3rd Period 

Sector of advance in km 300-400 

Depth of operations in km 70-80 

75-250 

100-200 

200-250 

200-300+ 

As front offensive operations developed in size and scope so these 
changes were reflected in the dimensions of the rear areas. Table 3 shows 
these changes in basic data on the basis of which future rear support will 
be planned. 

** 
Table 3. Changes in the Depth of the Rear Area during the GPW. 

I Period during GPW Depth of Operational Rear in km. I 
I 
I 
I Front Army Formation(*) : Overall I 
I 
I 

:Prewar period upto 500 75-125 50-75 650-750 
I 
I 

:nuring GPW on basis 
lof most important 
I operations: 

a. Defence 180-250 100-150 30 310-400 
b. Advance 

(1) Prep of ops 150-250 50-100 15-20 215-370 
(2) During ops 200-300 150-200 350-500 

(*) Includes regimental rear area (8-12km) 

* 
Ibid, page 41. 

** 
Sovershenstvovaniye Operativnogo Tyla - N. A. Malygin, Table 2., p30. 
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The Russians maintain that of all the operations of the GPW the 
Visla-Qder Operation is one of the most significant for modern day 
operations, as it involved a high speed and surprise offensive {penetrating 
up to 600km in 17 days) against the weak points of an enemy defence based 
on strongpoints with only a small operational reserve and with a plan to 
withdraw to rearward defences on river lines. It also involved several 
classic examples of the use of robile groups to complete the encirclement 
of the strongest enemy groupings. Table 4 shows how armies were grouped 
into Fronts for this operation, and the width of the breakthrough sector 
that comnanders chose to attack highly relevant to a future concept of 
operations against NATO. 

* 
Table 4. Structuring of Fronts and Combined Arms Armies (CAAs)- Visla-
Oder Operation. 

:Fronts :1st 12nd 
I IEch IEch I 
I 
I 

11st 147A 3SA 
'Belorussian 1A 

61A 
SSA 
8GA 
69A 
33A 

Total Armies: 7 1 

1st Ukraine 6A 59A 
3GA 21A 
13A 
52A 
5GA 
60A 

,Total Armies: 6 2 
I 
I 

IGrand Total: 13 3 

* 

!Mobile I Reserves I 
!Groups I 

I 

lGTA 7GCC 
2GTA 
2GCC 

Two 'ms One Cav 
One Cav Corps 
Corps 

3GI'A 
4TA 

2 

4 

7GMechC 
lGCC 

2 

3 Corps 

I 
I 

Armies:Front 
lwidth 

47A 14 
1A 53 
61A 30 
SSA 12 
8GA 30 
69A 54 
33A 36 

7 

6A 94 
3GA 12 
13A 11 
52A 10 
5GA 3 
60A 110 

6 

13 

VIZH No. 1/65, p76, Table 9. 
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I Breakthrough 
in km I sector in km 

4 

4 
6 
7 
7 
6 

,_ 
I 

12 
Ill 
:10 
113 
13 
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Continuing with the Visla-Qder Operation we can go further and from 
the above details can break down the armies to operational densities 
(measured in divisions) as shown in Table 5. 

* 
Table 5. Echelons and Divisional Densities - Visla-Qder Operation. 

Armies Width 
of 
Front 
in km 

1st Belorussian 14 
Front 53 

30 
12 
30 
54 
36 

1st Ukraine 
1Front 

94 
12 
11 I 

I 
I 
I 
I 
I 
I 
I 

* 

10 
13 
110 

Breakthrough No of Divisions 
Sector 
in km Echelons 

4 

4 
6 
7 
7 
6 

2 
11 
10 
3 

1st 2nd I Res 

9 
2 
7 
8 
9 
9 
8 

4 
3 
6 
6 
9 
6 

3 

3 
3 
3 

3 

2 
1 
1 
1 
1 

1 
3 

Drawn from Tables 65, 66, 67 at Annex B to this report. 
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The third period of the GPW is the one roost frequently studied 
because it offers the best examples of high speed offensive operations. 
Likewise tank formations are studied roore often than rifle (infantry) 
formations because they are more similar in armament and mobility to 
present day formations. By examining the data in Table 6, we can gain some 
idea of the rate of advance Soviet military doctrine might expect to 
achieve in roodern battle. 

* 
Table 6. Rates of Advance of Tank Armies in the 'Ihird Period of GPW 
(from aSelection of Operations). 

'Campaign Army Depth of Adv Max Rate 
in km km per 24 hrs 

Lvov-Sandomir lGTA 400 60 
~GTA 300 60 
4TA 350 55 

Yassi-Kishinev 6TA 300 60 

Visla--Oder lGTA 610 75 
2GTA 705 90 
3GTA 480 50 
4TA 400 60 

East Prussian 5GTA 250 50 

Berlin lGTA 110 20 
2GTA 130 25 
3GTA 130 50 
4GTA 170 50 

* 
Tankoviy Udar, A. I. Radziyevskiy, Voyenizdat 1977, Appendix 3 p. 262, 

extract. There do exist minor discrepanices in statistics of rates of 
advance, etc. between Soviet sources, but none are so great as to have any 
significant impact on the overall lessons to be drawn. They are easily 
explained by slight differences in analysis. Cf Table 19. 
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Turning to concentration of the main effort and the creation of the 
necessary superiority in manpower am weapons at the decisive place at the 
decisive time Table 7 gives some statistics based on the following 
formula*, which takes into account the main elements of th~ battlefield. 

Overall Superiority Ratio (OSR) = (superiority in troops plus superiority 
in artillery plus superiority in tanks/SP 
artillery plus half superiority in 
aircraft divided by 3.5). 

(sup in tps + arty + tks + sp arty + 1/2 a/c) • 
OSR = --------------------

3.5 

* 
Table 7. Soviet Superiority During the Breakthrough Phase in the Third 
Period of the GPW. • 

Campaign Army Overall superiority 

Lvov-Sandanir 3GA 4.2 
(1st Ukraine) 13A 5.5 

38A 5.5 

Visla-Qder SSA 6.5 
(1st Belorussian) 69A 6.5 

(1st Ukraine) 3GA 6.5 

Berlin SGA 5.5 

A quick glance at the above tables will give us the general picture 
of the operational norms that can be expected in the Western Theatre: 
depth of front operations 300km, with a speed of advance of some 35 to 50km 

* 
"Soviet Operational Planning", Major H. F. Stoeckli, Soviet Studies 

Research Centre, March 1985. 
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per day with an overall superiority on the breakthrough sector of anything 
between 4.2-6.5:1. 

B. 'lbe second group of norms which are relevant to the military sphere are 
11NOR4Y RASKHODA" - norms of expenditure of material resources. These norms 
are concerned with the accounting of supplies in units of mass or volume or 
as individual items in their expenditure by servicemen, weapon systems, 
sub-units, units, formations, and armies. Again the norms are laid down by 
the Soviet Ministry of Defence on the basis of researched am calculated 
data. For instance, the basic norm of consumption of fuel (diesel, petrol, 
oil am lubricants (J?OL)) is laid down in litres or kilograms for each 
vehicle, usually for 100km of novement or for one hours of operation or of 
static running. When special conditions (difficult terrain, bad weather, 
etc.) prevail, a supplement is added to the basic norm. Norms of 
expenditure are laid down for1 amnunition in "BOYEVOY KCMPLEKT 11 (BK) "Units 
of Fire"; fuel in 11 ZAPRAVKIY", refills1 rockets in batches.* Norms of 
expenditure for each type of amnunition and fuel for battle are worked out 
well beforehand on the basis of the action or operation envisaged. For 
example the norms of fuel conswnption for tanks in an offensive battle are 
calculated according to the planned depth of the operation taking into 
consideration terrain conditions, weather, and coefficients of 
manoeuvrability. As a rule norms of expenditure also take into account the 
availability of material resources. 

C. The third type of norms are "NJRMY SNABZHENIYA", norms of supply. 
These are the amount of materiel resources laid down for supply to 
servicemen, sub-units, units or formations and designated for use in a 
specific period of time. Under this category are included: spare parts, 
types of instruments, materiel stores, ammunition, :EOL and rations. They 
are closely linked to norms of expenditure. 

A compendium of statistics relating to norms of expenditure and 
supply during the GPW is at Annex B. 

So in essence the three types of norms covered, (including temporal 
with the operational-tactical group), are**: 

* 
See Chapter 4 and Table 33. 

** 
Norms of exploitation of equipment not included. 

CR-65 NATO UNCLASSIFIED 



NATO UNCLASSIFIED 

-58-

operational-tactical norms, i.e. norms of performance; 

norms of expenditure; 

norms of supply. 

They are inter-related thus: 

I Experience: 
:Research : 
I Statistics I 

!Operational-: 
:Tactical I <-------------IMOD : <-------
I Performance : I IUSSRl<----
INorms I I 

I 
I 

V 

I 
I 

V 

INorms of I 
I Expenditure I 

IIndustriall 
IBase of : 
:ussR : 

Figure 4. '!be Inter-Relationship of Norms. 

D. Artillery Norms For Applying Effective Fire. 

Nowhere are norms more crucial in their application than in the 
artillery, where the requirement is to produce a tightly oontrolled and 
effective fire plan. This is very necessary with the vast resources of 
artillery firepower available to the Soviet gunner, and essential to the 
concept of "viability", as artillery is one of the prime means of reducing 
the enemy's effectiveness. 

Annnunition Expenditure and Accounting 

The discipline of a military doctrine and the establishment of fixed 
norms in order to apply effective fire on battlefield targets tends to make 
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the Russian m:>re thorough and precise in terminology than his Western 
counterpart. 

Targets on the battlefield differ in size, level of protection, 
nature of combat activity, manoeuvrability and degree of tactical 
importance. The levels of engagement are defined as*: 

Unichtozheniye: "Destruction" of a target, i.e. the infliction of 
such a degree of damage that it completely loses its 
battleworthiness. For the 11destruction11 of 
unobserved targets the expenditure of amnunition 
should ensure a probability of physical 
incapacitation of 0.7 to 0.9 (i.e. 70% to 90%) and 
for targets in a group - 0.5 to 0.6, (50% to 60%). 

Razrusheniye: "Damage" to a target which renders it unserviceable. 
** 

Podavleniye "Neutralisation" of a target. The infliction of 
such casualties that it temporarily loses its 
battleworthiness, restricts (prevents) its ability 
to manoeuvre or breaks down its system of conmand 
and control. Amnuni tion expenditure is allocated so 
as to ensure approx 30% casualties. 

Iznureniye: "Harassment" - the conduct of continuous fire by a 
limited nwnber of guns or with a restricted 
anmunition allocation in a specific period of time, 
with the object of wearing down the morale of 
personnel in defensive positions, concentration 
areas, conmaoo posts or rear area locations. 

Above a certain level the amount of ammunition required to achieve a 
given degree of destruction does not increase mathematically. To achieve 
"unichtozheniye", (i.e. 60% of destruction) requires not double but nearly 
3.5 times the amount needed to achieve "podavleniye", or 30% of the target 
destroyed. See Table 24. 

* 
Artilleriiskiy Divizion v Boyu. G. Ye. Peredel'skiy, Voyenizdat, 1984. 

** 
Literally "suppression". 
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The definitions of the methods fire employed, including: firing on 
individual targets; defensive fire or concentrations of fire; successive 
concentrations of fire, and; barrages; are contained at Annex D, Artillery, 
norms of applying effective fire, anmunition expenditure am accounting -
Appendix 1. See also Chapter 3, Section E. 

With his prediliction for thoroughness, the Soviet officer is taught 
to differentiate between the i;i'lases of an artillery bombardment in the 
attack and in defence. Further details concerning these phases are at 
Annex C A~ndix 2 together with extracts from an artillery battalion fire 
plan in support of a motor rifle regiment in attack and defence. But in 
outline these bombardment i;i'lases consist of: 

* 
in the attack: 

artillery preparation of the attack; 

artillery support of the attack; 

artillery accompaniement of the attacking troops in depth. 

* 
in defence: 

artillery interdiction of enemy move forward and his deployment; 

artillery repulse of the enemy attack; 

artillery support of defence in depth; 

artillery preparation for counter-attack; 

artillery support of counter-attack. 

* 
Norms of applying effective fire 

The Russian regards artillery as his 100st effective wea:P()n for 
engaging the following types of target, in order of priority: 

weapons of mass destruction; 

* 
Artilleriiskiy Divizion v Boyu, G. E. Peredel'skiy, Voyenizdat, 1984. 
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enemy artillery; 

anti-tank weapons; 

strongpoints; 

command posts; 

concentration areas. 

In this counter-bombardment (CB) assumes great importance. 

Counter Bombardment (CB) 

Details of the average arrmunition norms to engage CB targets are at 
Annex D Appendix 3. These should be used taking into account the maximum 
rates of fire tables for guns, mortars and rocket artillery which are at 
Annex D Appendices 5 and 6. 

Modern trends, particularly with the advent of armoured self
propelled guns (SP) possessing high mobility and protection, have 
emi;tlasised the requirement for a greater weight of fire to be delivered in 
a shorter period of time. The battery (6 barrels)* cannot cope with this 
and consequently the artillery battalion has become the basic element for 
engaging a modern enemy. 

In CB fire m:>st of the engagements will be at ranges of greater than 
10km. The CB tables are based on "neutralization" at a range of 10km. The 
commander uses the following formulae to take account of ranges in excess 
of 10km: 

against an SP battery (armoured/unprotected, guns/mortars): 

* 
In Army and Front artillery this could be 8 barrels per battery. 
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** 
2 x (distance - 10) x no rds in table 

no of rds = no of rds + ------------------
required in table* 5 

against a towed battery: 

** 
(distance - 10) x no rds in table 

no of rds = no of rds + ----------------
required in table* 5 

In CB fire there are other occasions when the anmunition expenditure 
will exceed the levels laid down in the tables, namely, where: 

* 
** 

(1) Preparation of survey data is incomplete. Here with ranges less 
than 10km the anmunition expenditure will be 1.5 times more than the 
norm. However with ranges above 10km the amnunition expenditure will 
be twice the norm. 

(2) The frontage of the battery to be engaged is 200m or 100re. For 
instance if one or two guns of a battery have been located by 
intersection, the anmunition is doubled for a frontage of 200m. The 
tables are based on a battery frontage of only 150m. Under threat of 
nuclear use, and because of vulnerability to conventional CB, 
dispersion (greater distances between guns) becomes vital, leading to 
a greater battery frontage. 

(3) The destruction of a gun capable of firing nuclear shells is 
required. In this case the norm is twice that required for a missile 
launcher. It is not acceptable to attempt merely neutralisation of a 
nuclear-capable weapon. 

(4) The destruction (60% minimum kill) of an enemy is required. 
Here the norm is increased by: · 

two/three times on a hastily occupied enemy position; 

three/four times on well prepared dug-in position. 

For number of rounds see Table 86 Appendix 3 Annex D. 

Distance in km. 
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The following is an example for calculating the minimum number of 
152mn gun/hows required for neutralising a towed artillery battery at a 
range of 14,000m (14km), full preparation of survey data having been 
completed. Duration of fire for "neutralisation" is to be 15 minutes. 

First it is necessary to determine the number rounds needed to effect 
neutralisation. Fran Table 86 Appendix 3 Annex D the average amnunition 
norm = 180 rounds at a range of 10km. Using the formulae for a range of 
14,000m the number of rounds required is: 

180 + (14 - 10) X 180 
number of rounds required=---------= 324 rounds. 

5 

Secondly it will be seen from the maximum ~rmitted rates of fire 
(Table 98 Appendix 5 Annex D) that the 152mn gun/how can fire 400 rounds in 
15 minutes. The number of guns required is obtained from the ratio 324 
divided by 40, i.e. 8 guns. This in turn leads on to the tables in 
Appendices 5 and 6 to Annex D. 

There are occasions when the anmunition norm for CB can be reduced. 
For instance when firing for effect (FFE) imnediately after adjusbnent of a 
target or with a correction from a registration point within 2 hours. In 
these instances the amnunition can be reduced by 25%. This is brought out 
in the following example to determine the armnunition norm for the 
neutralisation of an SP battery using an artillery battalion of (18) 130mn 
guns at a range of 18,000m (18km). Preparation is from a registration 
point, adjusted by an air observer. The calculations are as follows: fran 
Table 86 in Appendix 3 to Annex Dusing 130nm gun at 10km with full 
preparation the table reads 260 rounds. However with a registration point 
this can be reduced by 25% of the norm to 195 rounds. In agreement with 
the formula for neutralisation of an armoured SP battery the number of 
rounds at 18,000m: 

= 195 + 2 (18 - 10) X 195 

5 

Neutralisation of Strongpoints. 

= 819 (820) 

In recent months, the Soviet Army has begun to pay rore attention to 
the storming of large towns and strongpoints, prepared and occupied for 
defence. Many built up areas can today be turned into strongpoints very 
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quickly. 

Details of the average amnunition norms to engage strongp:>ints are at 
Appendix 4, Annex D. These should be read taking account of the maximwn 
permitted rates of fire tables for guns, m::>rtars and rocket artillery at 
Appendices 5 and 6 of Annex D. As in the CB section the average anmunition 
norms are based on a range of 10km. For an increase in range over 10km the 
following formulae is used: 

distance 
Almnunition norm = ---- x number of rounds in table 
for 1 hectare 10 

Basically for every km over 10km in range the ammunition expenditure 
is increased by 10%. Again for all practical purposes the anmunition norms 
found in the tables at Appendix 4 Annex D may be reduced by 25% when full 
preparation has taken place am the range is less than 10km. 

The following example shows how the ammunition norm for the 
neutralisation of a strongpoint 300m x 200m (6 hectares), positioned as a 
brigade reserve in a well prepared defensive p:>sition, is determined. It 
is to be engaged by a battalion of (18) 152mn gun/hows at a range of 
13,850m. Preparation has been completed using a registration p:>int. From 
Table 93 Appendix 4 Annex Data range of 10km the norm is 150 rounds per 
hectare. Using the formula for a range of 13,850m produces: 

14 
number of rounds= - x 150 = 210 rounds per hectare 
for 1 hectare 10 

However the norm can be reduced by 25% giving 158 rounds per hectare. 
As there are 6 hectares to be neutralised the total number of rounds 
amounts to 158 x 6 = 958 rounds. 

Expected Effectiveness of Fire. 

On occasion the degree of destruction may be ordered as a percentage. 
Tables 95 and 96 at Appendix 4 Annex D provide details of the capacity for 
effective fire of a battalion of 18/122nm howitzers at ranges of 10 and 
15km, to neutralise a hastily occupied strongpoint. 
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These tables should be used as follows. Problem 1 - calculate the 
effectivness of fire of a 122mn how battalion to neutralise personnel and 
weapons in a hastily occupied strongpoint with the following :Percentages of 
neutralisation of the target area: 

half neutralisation of target area killing------ 1/2 ammo norm 
12-15% of personnel 

three quarters neutralisation of target 
area killing 22% of personnel 

------ 3/4 ammo norm 

full neutralisation of target area killing------ full anmo norm 
30% of personnel 

The target range is 10km and the duration of fire is 5, 10, 15 and 20 
minutes respectively. 

The solution is as follows. Using the maximum rates of fire tables 
we see that the 122mn howitzer battalion can fire the following number of 
rounds: 

for 5 mins 18 guns 25 rounds I)er gun 450 rounds 

for 10 mins 18 guns 40 rounds :Per gun 720 rounds 

for 15 mins 18 guns 55 rounds per gun 990 rounds 

for 20 mins 18 guns: 
65 rounds I)er gun 1170 rounds 
70 rounds per gun 1215 rounds 

To neutralise :Personnel and weapons in a hastily occupied strongpoint 
the norm demanded for 1 hectare is: 

150 rounds :Per hectare for full "neutralisation" (i.e. 30% casualties) 

112 rounds per hectare for three quarters "neutralisation" (i.e. 22% 
casualties) 

75 rounds per hectare for half "neutralisation" (i.e. 15% casualties) 

Having divided the number of rounds by the specified time (i.e. 990 
rounds in 15 mins) for the norm required on 1 hectare of the strongpoint 
according to the degree of destruction/damage ordered (150 rounds :Per 
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hectare 100% degree of neutralisation) the capacity of effective 
neutralisation of the battalion for 15 minutes is equal to 990 divided by 
150, i.e. 6 hectares. 

Next it must be calculated how many batteries are required for the 
neutralisation of a hastily occupied strongpoint of 6 hectares within 10 
minutes. 

For a duration of fire of 10 minutes with half 11neutralisation" two 
batteries are sufficient (total effective fire capacity of two batteries is 
2/3.2 = 6.4 hectares. To achieve three quarters "neutralisation" it is 
necessary to use the canplete artillery battalion of 18/122mn hows (6.4 
hectares). However the battalion cannot achieve full "neutralisation" in 
10 minutes since the effective fire capacity of the battalion for 10 
minutes firing is only 4.8 hectares. 

Consequently, it must be accepted that neutralisation of the platoon 
strongpoint for 10 minutes by three batteries will achieve only three 
quarters "neutralisation". Engagement of the platoon strongpoint for 10 
minutes by two batteries will achieve half "neutralisation". 

Let us take another example. Determine the shortest duration of the 
fire mission required to achieve full neutralisation of a platoon 
strongpoint, hastily occupied, measuring 250 x 200m, in one fire mission, 
using 18/122mn hows. 

Solution: for full "neutralisation" on a strongpoint of 5 hectares 
the duration of fire is some 11 minutes. 

Given the above example, calculate the effective fire capacity of a 
122mn how battalion in a fire mission at a range of 15km. 

Solution: in firing at ranges of 15km the ammunition norm must be 
increased by 50%. It follows that for the neutralisation of personnel and 
weapons in a hastily occupied strongpoint each hectare will require: 

CR-65 

225 rounds per hectare for full "neutralisation" (100%) 

168 rounds per hectare for three quarters "neutralisation" (75%) 

112 rounds per hectare for half "neutralisation" (50%) 
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Consequently, the effective capacity of fire of the artillery 
battalion in a 15 minutes engagement would not be 6.6 hectares but 990 
rounds divided by 225 = 4. 4 hectares, i.e. a capability to achieve some 
four-fifths neutralization. 

E. Norms of Accounting and Allocation of Artillery Anmuni tion. 

As mentioned above amnunition is accounted for in BKs aoo fuel in 
ZAPRAVKI. A BK consist of a certain number of rounds pertaining to a 
particular type of weapon, e.g. for a 122mn how it consists of 80 rounds 
per barrel. A BK is used as a planning figure for administrative 
accounting. It has sane relevance to the load carrying capacity of the 
supply vehicle and the average expenditure rates in war. Details of BK for 
various weapons are in Table 8 and 9 below am in Chapter 5. Turning to 
the fire plan of RAG 10 (Figure 26, Appendix 2 to Annex D) the ammunition 
required aioounts to: 

artillery preparation for the attack 1.25 BK (80 + 20 rounds 122nm how) 

artillery support of attack 

artillery accompaniment of the 
attack in depth 

0.3 BK (approx 24 rounds 122mn how) 

0.9 BK (approx 72 rounds 122nm how) 

2.45 BK 

Turning to the extract £ran the fire plan of 2/20 Arty Regt (2oo Arty 
Bn, 20 Arty Regt, Figure 27, Annex D) we can see the allocation of rounds 
per target. 

The fire capacities of 1 Brigade No 2 Arty Regt in defence and the 
fire plan of RAG 10 (at Enclosures 3 and 4 to Appendix 2 Annex C) give an 
indication of accounting: 

CR-65 

artillery interdiction of en adv and deployment 0.4 BK (32 rounds) 

artillery repulse of attack 

artillery sp of defence in depth 

artillery sp of counter-attack 
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0.6 BK (48 rounds) 

0.6 BK 

0.4 BK 

2.0 BK 



* 
Table 8. 
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Artillery and Mortars, BK Weights. 

'Ser : Weapon Rounds per Weight per BK 
I unit of fire in metric tons I 

1 120nm mor 80 1.8245 

2 122nm D-30 80 3.19 

3 122mm 2Sl 80** 3.19 

4 152nm D-20 60 4.65 

5 152mm 2S3 60 4.65 

6 122nm Pl-1-21 160 11.907 

7 82nm mor 120 0.58 

The divisional holdings of anmunition in terms of BKs would look 
something like the sumnary shown in Table 9. 

* 
** 

Previous MRD establishment with 54 D-30s and 18 2S3. 

122mn 2Sl carries o.s BK (40 rounds) on board. 
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Table 9. Breakdown of Divisional Anmunition Holdings of BK. 

Ser Echelon 82nm 120nm BM-21 Arty 

1 coy/bty tpt 1.25 0.5 0.75 1.0 

2 bn tpt 0.5 0.375 0.5 

3 regt tpt 2.0 2.0 3.0 

4 div tpt 2.0 2.0 1.0 1.0 

Total div holdings! 5.25 5.0 2.125 5.5 
I 
I 

The above examples drive home a very important feature of 
"viability", the fact that it is not, for the Russian, a 'subjective' 
evaluation as it is for the NATO commander. It is calculated in great 
detail. Not only are these calculations, based on ,experience and 
experiment, done throughout the battle, but this allows the commander who 
knows the details of the enemy defence to establish his combat requirements 
before the war starts and to correlate that with his resources. It thus 
enables him to establish the resources he needs, or to establish whether he 
will be able to accomplish his task given the resources he has. In othr 
words he does not have to guess (make a subjective estimate) as to wheter 
he can 'sustain' his battle, he will know on a scientific basis whether he 
can sustain his battle or not. 

The form of calculations and graphs provided for the Soviet officer 
for him to work out these details are discussed below. 

F. Mathematical Modelling and Tactical Calculations to Produce Naoograms 
and Calculation Proformae. 

From the basic norms of performance, expenditure and supply based on 
research am the statistical data of past experience the Russians have 
developed mathematical roodelling for the production of tactical 
calculations. 

Whilst it may be true that modern computers are capable of producing 
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answers to all the questions that a modern military commander may require, 
it must be remembered that these are not yet as widespread in the Soviet 
Army as in some Western armies. Furthermore, the Russians hold that 
computers still remain vulnerable to electronic interference (e.g. from 
the EMP generated by a thermo-nuclear explosion) or other rough handling. 
The Russians do not depeoo exclusively on one system. This is well 
emphasised in artillery operating procedures where, unlike their Western 
counterpart, they do not depeoo on radio alone, as radio can be jamned. In 
defence much use is made of line, and in attack of light and rocket 
signals. Likewise in the mathematical and canputing spheres a whole series 
of means of tactical calculation have been produced in the form of 
nomograms (nomographs) aoo calculation proformae. These, in line with the 
complete thrust of "OORMATIVY", ensure a common and single minded approach 
to a problem, easy an=I quick to use an=I available at the lowest sub-unit 
level. Additionally they ease the thought process when under stress, just 
as do battle drills - a most important consideration in improving 
viability. 

The general types of tactical calculation are based on the following 
parameters and are shown in Table 10. 

Direct calculations normally determine what can be achieved using the 
available forces and weapons according to the designated plan in a planned 
variant of operations. For example, having determined the number of 
available anti-tank weapons it is possible to predict how many tanks will 
be destroyed, i.e. direct calculations indicate the degree of 
effectiveness of the plan. 

Indirect calculations are produced in the planning stages when making 
an appreciation of the situation, so as to determine the amount of 
manpower, forces and weapons required to achieve the desired outcome of the 
operation. 

Optimum calculations determine the very best variant of a plan. 
Details of these calculations, nomograms and calculating proformae are at 
Annex E, but in outline they cover the following subjects and are grouped 
as shown below: 

Group 1. Covering the "duration of a march", "column to start line", 
"moving to a new concentration area", "time of passing start 
line", "amount of fuel coltmln will require". 

Group 2. Addressing the: "expected time of meeting and distance of 
probable line of contact with the enemy" to "calculation of the 
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Table 10. The General Characteristics of the Main Types of Tactical 
Calculation. 

:Types of 
I Calculation 

I Starting/Initial 
:oata for Calculations 

!Results of Carrying 
lout Calculations. 

:-----------------------------------
:oirect 
'Calculations 

Inverse 
,Calculations 
I 
I 
I 
I 

I Calculations 
:Optimisation 
I 
I 
I 
I 
I 
I 

lNwnber of troops, IThe expected effectiveness 
I manpower strengths, I of the plan using troops 
!availability of weapons, land weapons. 
lplus prob outcane of planl 
!using troops and : 
!weapons. I 
I I 
I I 

lThe required result. :The necessary number of 
I lrnen and weapons to achieve 
I lthe required result. 
I I 
I I 

forlArnount of manpower and lThe most favourable variant 
:weapons, plus conditions lof the plan using available 
lof their use. !manpower and weapons to 
I !ensure greatest effectiveness. 
I I 
I I 

required amount of personnel and weapons for the replenishment of 
sub-units in the restoration of the battle worthiness". 

Group 3. Dealing with water obstacles. 

Group 4. Devoted to artillery and includes "engagement of personnel and 
weapons", "duration of time firing on a gun position", "time 
spent in changing gun positions" and "calculation of fire 
capabilities". 

Group 5. Deals with engineers, mines and engineer fortifications. 

Group 6. Concerned with transport and logistics and covers "number of 
aircraft", "vehicle transport-loads in a set period of time", 
"rail transport calculations" and "traffic capacity of a route". 

* 
Takticheskiye Raschety A. R. Vainer, Voyenizdat, 1982. 
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The nomograms relevant to these groups are all given in Annex E, with 
instructions as to their use. 

G. Calculations for Losses and Repair of F.quipment and Tanks. 

Using Annex B Appendix 4 to determine the actual numbers of tanks at 
the beginning of various operations during the GPW and turning to Annex F 
Tables 115 and 117 (canparison of the reasons for tank and SP gun losses) 
and Table 116 (loss and repair rates) an analysis of the data contained in 
these tables permits the following conclusions. 

First, the tanks beyond economical repair (BER) in an offensive 
operation of a duration on average of 15-20 days amounted to around 25% of 
the initial number of tanks and SP guns available at the start of the 
operation but the overall casualties were around 82%. The daily average 
casualties were somewhat nore than 5%* of the original number of fighting 
vehicles, including vehicles requiring major repair 0.6%, mediwn and light 
repairs 3%. 

Secondly, fighting vehicles requ1r1ng evacuation and repair amounted 
to 70% of overall losses. Of the number requiring repair around seven out 
of ten were as a result of enemy action and three out of ten were due to 
mechanical breakdown or becaning bogged down. 

Thirdly, the level of battle casualties of tanks and SP guns 
according to time was not constant or even. The level depended on many 
factors: the type of army; the intensity of operations; the density of 
anti-tank weapons in the enemy defence, and; the level of training of tank 
crews. 

Thus losses in armies required to press home the breakthrough in the 
tactical zone of prepared enemy defences (for example, 1 GrA in the 
Belgorod-I<har'kov and Berlin Operations, 2 Gl'A during the Orel and Berlin 
Operations) were considerably higher than in those armies which 
participated in "clean breakthrough" operations (as with 2 .rm in the 
Lyublin-Brest Operation) by a factor of 0.7-3.8% in a 24 hour period. In 

* 
Compare this wartime figure with the very similar norms used in current 

operational planning. See Chapter 2, Section 5. 
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fact 2 GI'A in the Orel Operation started with 350 tanks and had 393 knocked 
out, aioounting to sane 112.9% losses. That is some tanks were repaired and 
knocked out several times. 

As a general rule loss rates were highest during prolonged operations 
where the enemy defence was well established (Belgorod-Khar'kov) am at the 
start of an operation. For example 3 GI'A had an average daily loss rate of 
7%. The daily loss rate in the first stage (15-18 July.1944) was 8.6% but 
in the third (pursuit) stage 28 July-29 August it fell to 6.3%. 

Highest losses of tanks occured in fighting in built up areas. 3 GTA 
entered Khar'kov in January 1943 with 378 tanks and left the town with only 
98. 

Table 117 to Annex F gives some details concerning the battlefield 
losses of tanks and SP guns in tank armies with the percentage losses 
apportioned to opposing weapon systems. Artillery fire effectiveness 
ranged fran 94.8% at Kiev in 1943 (when 3 GTA was unable to breakout of the 
Bukrin bridgehead and eventually Vatutin, in a masterpiece of operational 
deception moved 3 GTA round to the north and put 3 GTA through 38 Army's 
bridgehead at Lyutezh) to 58% at Berlin. The other striking factor was the 
degree of effectiveness of the 11Panzerfaust" LAW 20% of tank casualties of 
1 GI'A during the Visla-oder Operation and 24% and 16% of tank casualties of 
2 GTA and 23 GTA respectively are attributed to this weapon. 

A further note of interest is that, according to the data of the GPW, 
up to 1944 16% of tank and SP gun losses were caused by artillery fire but 
from the second half of 1944 losses from hollow charge shells and 
Panzerfaust rose to 30-80%. On the basis of statistical data of tank and 
SP gun losses from artillery fire in the use of hollow charges the 
following facts emerge: 

CR-65 

fighting vehicles: BER up to - 30%1 

major repair - 15% approximately1 

medium repair - 25%1 

light repair - 30%. 

Casualties amongst fighting vehicles were spread as follows: 

tanks - upto 65%1 SP guns - upto 45% of the overall total, with the 
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majority of BER casualties in medium tanks 39%, followed by heavy tanks 
with 31% and SP guns with the smallest at 20%. 

The Russians, as mentioned earlier, believe that operations in late 
1944 and at the beginning of 1945 and onwards have great relevance to 
IOOdern war. The example below of operational planning demonstrates just 
how closely the modern assessment follows the wartime example. Considering 
the efficacy of the hollow charge and extrapolating the use of 
'Panzerfaust-type' weapons to the modern scene (e.g. the effects of light 
hand-held anti-tank weapons in the Yorn Kippur War) it comes as no surprise 
that the Russians are concerned about the effects these will have on the 
dynamism of fast roving thrusts spearheaded by armour. Turning to Annex E 
Appendix 2, Nomogram No. 13 (graph for calculating the required number of 
anti-tank weapons) , we find in Example 1 (see Figure 4 7) the following: 

"Example 1. Calculate the number of anti-tank weapons required if: 

level of destruction of attacking targets is to be - 60% 

expected number of attacking armoured targets 

probability of hit - 10 shots per weapon 

Answer: 10 anti-tank weapons." 

- 25 

- 0.2. 

In "Example 2. Calculate the expected level of destruction and number of 
destroyed armoured targets if: 

expected number of attac~ing armoured targets 

number of anti-tank weapons available 

speed of firing/number of rounds weapon is able 
to fire whilst target is in zone of fire 

probability of hit 

Answer: 

level of destruction 

number of armoured targets destroyed 
(30/0.68=20.4 tanks) 11 

- 30 

- 15 

- 10 

- 0.2 

- 68% 

- 20 

Furthermore the formula and the nomogram can be turned round the 

CR-65 NATO UNCLASSIFIED 



NATO UNCLASSIFIED 

-75-

other way. If the number of anti~tank weapons is known, the number of 
tanks necessary to overcane the defence and the anticipated degree of 
success or otherwise can be calculated. In an example in Voyennyy Vestnik 
7.79 from an article by Kardeshevskiy (46) we find the following: 

"A commander of an artillery battalion has the task of supporting a 
MR bn which in turn is supporting 20 tanks. Fran observation before 
the attack, amongst other targets, 9 anti-tank weapons have been 
located. For the attack to be successful at least 5 of the 9 anti
tank weapons would have to put out of action during the fire 
preparation of the attack in order for the attack to succeed, in 
other words the ratio of tanks to anti-tank weapons must be a minimum 
of 5:1. 

"Anti-tank weapons" include: tanks in defensive positions; anti-tank 
guns; hand-held anti-tank weapons, and, of course; anti-tank guided 
missiles, with ranges of up to 4,000m concealed on the ground or delivered 
by helicopters or aircraft. 

Repair of Equipment and Tanks 

The Russians have a good record of evacuation and repair of fighting 
vehicles. Annex F Tables 115-120 refer. If we turn to Annex B, Appendix 
4, Serial 14 (Visla-Qder Operation) and take 3 GrA (the mobile group of 1st 
Ukrainian Front) as an example, we find that this tank army started the 
Operation with 922 tanks. Looking at Annex F, Table 116, Serial 3, during 
the course of this 19 day Operation we find that: 

overall losses amounted to - 56.4% (520 tanks), of which 19.8% were 
BER (103 tanks). The overall daily loss rate was 3% (15 tanks) and 
the daily BER rate airounted to 1.1%, namely (5.72 tanks). 

Whilst sane Western authorities predict a Soviet first echelon 
division losing its' fighting efficiency by 20% at the end of Day 1, a 
further 14% by the eoo of Day 2 and down to 52.5% of establishment after 
Day 3, the data in the tables used above and in the 1975 staff training 
example in Chapter 2 Section 5, simply does not agree. Additionally Annex 
F Table 118 shows the efficiency during the Visla-Qder Operation of the 
damaged vehicle assembly point system. 1 GTA started the operation with 
758 tanks and out of this total 577 were kept in operation, over 76% (see 
Chapter 5, Section 5). However with the speed of advance, this in turn, 
produced significant problems in the ability of the repair organisation to 
cope with the vast distances separating the fighting echelons and the 
deployment locations of the repair facilities. 
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~ Several important lessons have been learnt from this, namely: 

each formation is to have available a reserve of fighting vehicles; 

the deployment of repair bases is to be well forward; 

it is a high attrition rate in a short period of time which renders a 
formation ineffective most effectively. 

The above procedures (and the relevant annexes) are given in detail 
because of their supreme importance in the Soviet process of planning for 
viability. They bear witness to a procedure very different from that 
prevailing in, say, the US or British Armies. These, it must be stressed, 
are not calculations for the benefit of operational analysts but for use by 
staff officers in the field. The basic data is provided by thorough 
analysis of weapons effects correlated with an analysis of all historical 
experience which is considered relevant. The function of calculations 
norms is to enable the Soviet senior conunanders to establish as precisely 
as possible the effort required to defeat the enemy, and to enable him to 
relate the enemy's capabilities relative to his own for a given type of 
operation. The correlation of forces thus established will enable the 
Soviet comnander to identify the limitations on his choice of operation to 
accomplish the enemy's defeat. To provide a data base for such operational 
calculations, and to determine the impact of enemy actions on the viability 
of Soviet forces, great relevance is placed on experience of the 1941-5 
War. 

Experience of local wars, especially the Middle East in 1973 and 1982 
has alerted the Soviet comnanders to the canplicating factor of terrain. 
This is reflected in their current operational analysis reviewed in the 
following section. 

3. 4. 'lBE IMPACT OF SUPERIORITY RATIOO AND TERRAIN CE '!BE VIABILI'l'Y OF 
SOVIET OPERATICES. 

A. Introduction. 

There is a direct relationship between casualties suffered by Soviet 
Armies and Fronts in 1944-5 and their rates of superiority over the 
Germans. This relationship applies to offensive operations carried out in 
terrain normal (i.e. flat) by Soviet standards. It is also clear that, 
for a given ratio of forces, terrain has a strong influence on casualties: 
the comparison of medical casualties planned by the Soviets compared with 
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what was actually suffered on the battlefield shows that the effect of 
terrain on operations was not at first recognized (the Carpathian Operation 
of Autumn 1944, for example), but it was taken into account at a later 
stage - in particular in the planning of the Manchurian Campaign of 1945. 
This operation, the last of the war, provides a good insight into Soviet 
operational planning since it reflects the experience gained between 1939 
(Khalkhin-Gol) and 1945. Given the exceptionally difficult nature of 
terrain there, this has very serious implications for the progress of 
offensive operations over much of NATO's area. 

In view of the evolutionary nature of Soviet operational thinking, 
the experience gained during World War II is an obvious starting point and 
an invaluable source of information for the· understanding of modern 
concepts. The relevance of World War II experience to modern operational 
planning is illustrated by the constant reference made to it in debates am 
in rronographs published by leading authorities of the Soviet Army. It is 
therefore not surprising that General V. Lobov, who reviewed* the recent 
manual "Taktika 11 (2) published in 1984, regretted the absence of examples 
taken fran World War II to illustrate the problem of overcaning modern 
(NATO) anti-tank defences. 

General Reznichenko's l:x>ok "Taktika" states in a sobering fashion 
that, as a consequence of the technological progress made by both sides 
since 1945, the difficulties to be met by the Soviets in a future war -
whether conventional or nuclear - would be as great as before. This 
statement applies in particular to offensive operations in difficult 
terrain such as the Carpathians**, which has received renewed attention 
(3). Increasing reference has also been made to the factor of surprise (4) 
am to its importance in achieving lower casualty rates (5) - thereby 
improving viability. 

Although the problem of casualties in relation to operational 
planning has received little publicity in current discussions, its 
relevance to modern operations is beyond doubt. This appears clearly in 
the classical work of Col. V. Savkin (Tempy Nastupleniya) (6) am of 
General Radzievskiy (Tankovy Udar/Armeskiye Operatsii) (7), where possible 

* 
Voyennyy Vestnik, Sept. 1985 

** 
Very similar in nature to much of the terrain of West Germany south of 

Hannover. Definitions and details as to what constitutes difficult terrain 
is given at Annex J. 
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correlations are mentioned. It is therefore worthwhile to pursue this 
approach arxl to firxl reliable relationship between casualties arxl other 
important factors playing a role in operational planning, in particular: 

- the superiority ratio; 

- the terrain, and; 

- time, as reflected in the daily casualty rates and the rates of 
advance. 

As we shall see in the following sections, it is logical to consider 
casualties and rates of advance as consequences of the attacker's 
superiority and of his tactics. In such a context, both the concept of 
overall superiority (used previously (1) and discussed above) and the 
terrain factor play an essential role through their influence on the time 
factor. 

In order to provide sufficient material for a reliable analysis and 
for extension to modern conditions in a Western European Theatre, the 
present study also includes data on casualties for Allied operations in 
1941-5. 

Since the time factor plays an important role in operations in 
general, the study also includes casualty rates (losses per day) arrl the 
daily rates of advance achieved by Soviet Armies and Fronts in 1944-45. 
The latter concept requires a finer description, since it depends on the 
type of formation and its task within a given operation (the breakthrough 
of a tactical defence has always been characterized by a low rate of 
advance, whereas mobile elements slipping through the defences and pushing 
into the operational depth achieved much higher speeds). This means that 
average rates of advance used outside their exact operational oontext can 
be misleading. 

This study is not exhaustive, it simply tries to establish a number 
of correlations between important factors at the operational level still 
relevant today. As a result, a better insight should be obtained into 
modern Soviet operational planning for viability, as this is still based on 
the experience of 1944-45. 
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B. Casualties and losses in operations. 

In this sub-section we shall define and discuss a number of concepts 
which will be used in the study. 

Current Western definitions (8-10) divide casualties into "non
battle" and "battlefield" casualties. The former include sickness and 
mJury, which are largely independent of operational conditions, and can 
therefore be estimated on a statistical basis. As a result of experience 
(8) , a daily average of 0.15 per cent of the manpower can be expected for 
non-battle casualties in a temperate zone such as Europe - a figure only 
slightly higher than the value of 0.11 per cent quoted by Smirnov (11) and 
used in Soviet planning during the War. This norm, combined with the 
average time spent in hospital, enables a minimwn requirement in hospital 
beds under non-combat conditions to be estimated as at least 5 per cent of 
the strength of the force. 

Battlefield casualties, which vary, depending on operations and on 
terrain, include the wounded and killed (with a ratio of approximately 1:3 
to 3.5 in the Soviet and Western Armies) and those missing in action*. For 
the German Army (12), the corresponding ratio cannot be assessed accurately 
owing to the large proportion of men reported missing in action, but 
discussions with former Wehrmacht officers indicates that it should not be 
too different. The prediction of battlefield casualties, discussed in the 
following section, is a difficult problem since it depends on factors such 
as the correlation of forces, the tactics used by both sides, and the 
terrain over which the battle is fought. However, as shown below, certain 
relationships can be established. 

Medical casualties, as used in Smirnov's analysis of the Soviet 
medical services in World War II (11), include the sick and the wounded and 
give an indication as to the strain put on the medical services in the 
operation. As a result of Smirnov's compilation, it appears that the 
wounded represented, on average, three quarters of the battlefield 
casualties and that 20-25 per cent of them did not return to active 
service. These figures can be used in the estimation of casualty and loss· 
rates. 

* 
Battlefield casualties may also include the victims of shock (10). See 

C N Donnelly, "The Soviet Attitude to Stress in Battle, Army Medical 
Journal, 5.81. 
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The permanent losses resulting from a given operation represent the 
personnel killed and missing in action, the proportion of wounded who do 
not return to the front at a later stage, and the prisoners of war captured 
by the enemy. These losses are a direct measure of the weakening of an 
army and its consequent loss of viability, to be compared with the 
equivalent figure for the enemy. The ratio of the permanent losses in 
manpower (and in equipment) suffered by the defender compared to those 
suffered by the successful attacker may therefore be regarded as a measure 
of the efficiency of an operation. Canbined with the territorial gains 
achieved during an Army or a Front operation, this data is of significance 
in strategic calculations. 

Battlefield casualties and permanent losses are important factors in 
operational planning, with their short am long-term implications on the 
viability or sustainability of the Armed Forces, whereas medical casualties 
present the additional problem of imnediate measures to be taken on the 
battlefield. 

Statistics from 11 offensive operations show that casualties were 
distributed according to degree of seriousness as follows: seriously 
wounded 23%, medium 37% and lightly wounded 40%. Wounds from infantry 
weapons 32%, fran explosives 62%. It is important to note that, as might 
be expected, bullet wounds of tank crews were only 6/7% of all casualties, 
whereas woundings fran explosives were slightly higher than· for the 
infantry. The greatest weight of casualties suffered by tank troops, 
around 20%, was fran shellshock, burns am bruising. 

C. Superiority ratios and overall losses during operations. 

The classical Soviet operational concepts of: 

- surprise; 

- concentration, and; 

- thrust into the operational depth, 

were - and still are - implemented by the combination of: 

- men; 

- artillery (including mortars and rocket-launchers); 

- tanks am self-propelled guns, and; 

CR-65 NATO UNCLASSIFIED 



- aircraft. 

NATO UNCLASSIFIED 

-81-

Rather than treat these factors independently at all stages, they 
have been amalgamated to arrive at a general "combined-arms superiority" or 
"overall superiority" ratio to characterize the correlation of forces in a 
given Front or Army operation. It is defined as follows (1): 

Overall superiority ratio= (superiority in men + superiority in 
artillery + superiority in tanks and self-propelled guns+ half the 
superiority in aircraft*) divided by 3.5. 

The analysis of the data provided by Smirnov (11) for a number of 
operations, showed that the medical casualties of Soviet Armies and Fronts, 
relative of their initial strengths, decreased in a regular fashion as the 
Soviet superiority over the Germans increased. The exceptions to the rule 
revealed the effect of terrain (Carpathian Operation of 1944) or the loss 
of surprise (first stage of the East Prussian Operation in January 45). 

Since non-battle casualties and the average ratio of killed/wounded 
are known on a statistical basis, a reasonable estimate can be obtained for 
battlefield casualties am for the permanent losses, when Soviet sources do 
not give them explicitly. 

As illustrated by Tables 11 and 12 and by Figure 5, the relative 
battlefield casualties in a number of Soviet (11,12) and Allied (13-18) 
operations of World War II decrease at a similar rate as the superiority 
ratio over the Germans increases. This is also true for the corresponding 
permanent losses and confirms the general pattern described earlier for 
Soviet medical casualties (1). Such a correlation is not too surprising in 
itself, but in the case of Soviet operations, the comparison of the overall 
losses with those of the Germans leads to an interesting observation: 

It appears that Soviet battlefield casualties and permanent losses 
amounted, on average, to the equivalent of 20 and 10 per cent respectively 
of the initial strength of the enemy defeated during the operation. 'lbe 
exceptions are the figures for the Carpathian Operation in 1944 and the 
planning of the Manchurian Campaign. 

* Under nooern conditions the role of aviation has increased and the 
figure has to be modified accordingly. 
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To illustrate this point, let us consider the Lvov-Sandomir and the 
Visla~er Operations, with Soviet superiorities of 1.3:1 and 4:1 in 
manpower. The overall battlefield casualties were 16 and 6 per cent, 
relative to the Soviet strength, and relative to the Germans they 
represented 16 x 1.3 = 21 and 5 x 4 = 20 per cent. In a similar fashion, 
the permanent Soviet losses represented the equivalent of 7 x 1.3 = 9 and 4 
x 2 = 8 per cent of the German's initial strength.· In other words, the 
eneqy's strength in relation to the attacker determines the level of 
viability of the attacking force, and this can be (and is) calculated 
beforehand with the anticipation.of a high degree of accuracy. 
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Table 11. Soviet and enemy losses for different Front and Army operations 
in 1944-5, in per cent of the initial strength. The Soviet data is 
calculated from Smirnov's account of medical casualties (11). The numbers 
in colwnn 1 refer to Figure 5. 

1No:Operation Superiority Soviet losses% :Enemy% :Effie-: 

* 

I 
I 
I 
I 

,-------1--------l losses I iency*' 
loveralllin troopslbattlef'dlpermanentlpermanentl 

I 
I 

1 ILvov-Sandornir 2.2:1 
I (13-30. 7.44) 
I 
I 

2 :Yassi-Kishenev 2.65:1 
14 armies 
I (20-31.8.44) 
I 
I 

3 IBelorussia 5:1 
111th Gds Army 
(23.6-6.7.44) 

4 East Carpathian 2:1 
(8.9-28.10.44) 

5 1Petsano 3:1 
114th Army 
I (7-29.1044) 
I 
I 

6 IVisla--Oder 5.8:1 
I (12.1-3.2.45) 
I 
I 

7 !East Prussia 3.7:1 
I ( 1st stage) 
I (13.1-10.2.45) 
I 
I 

8 !Berlin 3.4:1 
I (16.4-8.5.45) 
I 
I 

9 :Manchuria 3.3:1 
I (planning) 
1(9.8-2.10.45) 

Defined on Table 12. 

1.3:1 

1.4:1 

3.5:1 

1.5:1 

1.8:1 

4:1 

2:1 

2.5:1 

1.2:1 

16 7 66 7 

14 6 88 -10 

8 4 

47 20 20 <l 

12 6 55 5 

5 2 82 10 

14 6 7 <l 

9 4.5 90 8 

(24) (10.5) 100 8 

CR-65 NATO UNCLASSIFIED 



NATO UNCLASSIFIED 

-84-

Table 12. Allied and enemy losses for different operations in 1941-5, in 
per cent of the initial strength. In operations 12-14 the superiority 
ratio does not include aviation, for which there was an absolute 
superiority on the Western side. The number refers to Figure 5. 

IOperation I Allied I Allied German IEffic-I I 
I I superiority I losses losses liency* I I I 
I I I I 
I I I I I 
I !overall in troopslbattlefieldlpermanentlpermanentl I 
I 
I 
I 
I 

'Crusader 2:1 1:1 16 7 70 10 
(N Africa) 
(18.11-14.12.41) 

El Alamein 3:1 2:1 7.5 2.4 40 8 
(23.10-4.11.42) 

,Normandy 3:1 3:1 15 5.4 44 3 
I (6.6-31.8.44) 
I 
I 

!Central Italy 3.5:1 3:1 15 6 21 1 
I (8-12.44) 
I 
I 

!Western Europe 2.5-3:1 18 5.5 100 6-7 
I (6.6.44-9.5.45) 

* 
Efficiency is calculated by taking the ratio of enemy permanent losses 

to Soviet permanent losses expressed in overall numbers of men, not in 
percentages. For example, in Serial 1 on Table 11 (Lvov-Sandomir 
Operation), the Germans lost 66% of their strength, the Soviets 7% of 
theirs. However, the Soviets had a numerical superiority of 1.3:1 
therefore the Soviet figure must be multiplied by 1.3 (giving 9.1) and 66 
then divided by 9.1. This gives an approximate factor of efficiency of 7, 
i.e. the Soviet forces were 7 times more efficient at killing Germans than 
the Germans were at killing Russians. The most 'efficient' operations 
involved a high rate of advance and the encirclement of large elements of 
enemy forces1 the least efficient, a low rate of advance and storming 
cities or attacking in hilly terrain. The importance of this calculation 
is demonstrated in Chapter 4. 
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Figure 5. Soviet and Allied battlefield casualties during World War II 
operations, as a function of the overall superiority. 

Nwnbers correspond to Tables 11 and 12. 
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Key to Figures 5-7 (casualties and losses). 

1. Lvov-Sandanir 
2. Yassi 
3. Belorussia (11th Gds Army) 
4. East Carpathians 
5. Petsano (14th Army, Oct 44) 
6. Visla--Oder 
7. East Prussia (1st part, Jan 45) 
8. Berlin 
9. Manchuria (planning) 
10. Crusader (18.11-14.12.41) 
11. El Alarnein (23.10-4.11.42) 
12. Normandy (6.6-31.8.45) 
13. Central Italy (7-12.44) 
14. Western Europe (6.6.44-9.5.45) 
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In order to provide a direct comparison with Soviet operations, a 
number of Western campaigns have also been investigated (Table 12). North 
Africa and Central Italy are two extreme cases, to be compared with open 
terrain in Russia and with the hilly terrain of Central Europe. The data 
suggests that the effect of terrain is not as marked on the Western side as 
it is on the Soviet side - perhaps a consequence of differences in tactics. 
The data for the North Western European Theatre between June 44 am May 45 
is also relevant to :roodern offensive operations carried out in the same 
area and under conventional warfare conditions, although a scaling factor 
may be needed to the adapt the norms. (It is also interesting to note that 
this campaign is regarded by Soviet historians (12) as the equivalent of 3-
4 of their major operations, but lasting much longer). 

Tables 11 and 12 also list the permanent losses of the Wehrmacht (19-
21), often quoted in the Soviet literature in terms of a percentage of 
divisions destroyed during the operation. Fran the data on Soviet/Allied 
and German permanent losses, it is possible to estimate the efficiency of 
the operation*, a factor which varies from 1 to 10 in the examples given 
and depends on the terrain and on the success (or the failure) of the 
thrust into the operational depth (21-25). The latter is related to the 
problem of rates of advance, discussed below. 

It is also interesting to examine the losses sustained by the Germans 
in their fight against two different enemies. From a Soviet study (19,20), 
it appears that German battlefield casualties were higher on the Eastern 
Front than on the Western Front, although the correlation of forces was 
often similar at the operational level. The difference is clearly shown in 
Table 13 and may be ascribed, partly at least, to the overwhelming 
superiority achieved by the Soviets in the breakthrough sectors and to the 
fierceness of the battles following encirclement. 

* 
Defined at Table 12. 
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Table 13. The comparison of German losses in the Eastern and Western 
theatres,'" relative to the total strength of the Wehrmacht. 

Theatre Per cent of 
total strength 

Eastern 60 

Western 40 

Per cent of total Per cent of 
battlefield losses prisoners 

86 60 

14 40 

One should therefore keep in mind that a similar pattern might apply 
to a Western army facing a Soviet attack, rather than the pattern of the 
confrontation between the Allied forces and the Germans, which still 
receives most attention in most Western studies. 

D. Casualty rates and superiority. 

From the discussion on overall casualties and losses sustained during 
offensive operations, we shall turn our attention to the problem of 
casualty rates, which play an important role in operational planning. 

Although the planning for losses is not discussed at great length in 
the open literature (S,6,11,26), it appears that the Soviets developed a 
system for this during World War II which ~ncludes the concepts of 
superiority and of casualty rates. On a technical level, this approach is 
reflected in the prediction of hospital beds and in their location with 
respect to the front line, in order to cope with both the expected overall 
casualties and their intensity. 

Useful information can be found, for example, in a recent paper by V. 
Grin (26), which illustrates the change in the ·policy of hospitalization in 
the Soviet Army between 1941 and 1943, when the total number of hospital 
beds was increased by 27.5 per cent and a change took place in their 
allocation. As shown in Table 14, the relative capacities increased 
considerably at Army and Front level. Simultaneously, it was stipulated 
that Armies acting as shock groups should have a minimwn of 8-10,000 beds, 
a point also discussed by Smirnov (op.cit.). 
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Table 14. The distribution of hospital beds between Armies, Fronts and the 
Homeland (data in per cent of the total capacity). 

Year Army level Fronts Homeland 

1941 9.1 22.8 68.2 

1943 27.5 44.9 27.6 

This change in priorities was the result of changes in Soviet 
operational art, moving towards the use of massive concentration aoo shock: 
the high proportion of hospital beds at Army and Front level would 
therefore allow these echelons to cope with the high casualty rates 
resulting from breakthrough operations - a :r;nase during which 60-70 per 
cent of the total casualties suffered by certain Armies would occur within 
a few days (11). The general increase in the number of beds near the front 
line also allowed soldiers to be kept within the theatre of operations, 
thus avoiding the p;ychological problems arising from evacuation outside 
the battle zone. 

From the duration of an operation and the corresponding overall 
losses, it is possible to calculate average daily casualty and loss rates, 
although they are not necessarily an exact reflection of the pattern 
followed by the battle. The British (8) and the Canadian (9) surveys of 
the Medical Services in 1939-45 give the following profiles of daily 
casualty rates, shown in Table 15 with the assessment of their intensity 
frorn a Western point of view. 
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Daily battlefield casualties for Western Armies, 
strength (8,9). 

Level of Brigade Division Corps Army 
fighting 

Light 2.5 1.0 0.5 0.35 

Severe 15 8 3 1 

Maximum 25 15 5 2.5 
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As an illustration, Table 16 shows the average battlefield casualties 
suffered daily in Western Armies, over various periods. This data can be 
compared with the corresponding losses for the Soviet Army during a number 
of operations (Table 17). Although the casualties suffered in the West 
were smaller on a daily basis, the overall losses were often high, because 
of the duration of the operations. 

Table 16. Typical battlefield casualties suffered by Western Armies in 
World War II (data in per cent of the total strength and per day) • 

CR-65 

Unit/campaign 

8th Army, North Africa 

Crusader 18.11-14.12.41 
El Alamein 23.10-4.11.42 

Canadian~ 

Italy 10.43 
7.44-2.45 

NZ Forces 

Italy 1-14.2.44 
Cassino 15-25.3.44 

Allied Forces 

France 6.6-23.7.44 

53rd (Welsh Division) 
29.6.44-4.5.45 
Reichswald 7.2-7.3.45 

Daily average of 
battlefield casualties 

0.56 (superiority 2:1) 
0.60 (superiority 3:1) 

0.48 ( expected O. 35) 
0.12 

0.27 
0.90 (2 NZ division) 

0.30 (superiority 2.5-3:1) 

0.22 (overall 70 per cent) 
0.82 
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Table 17. Average casualty and loss rates for Soviet Front and Army 
operations in 1944-45 (data in per cent of the initial strength and per 
day). The data is based on Smirnov's account (11) and on ref.(12). 

'NolOperation !Overall !Medical IBattlefieldlPermanent 
I lsuperioritylcasualtieslcasualties I losses I 

I 
I 

1 I Lvov-Sandornir 2.2:1 o.a 0.93 0.40 
I 
I 

2 IYassi-Kishenev 2.6:1 1.0 1.1 0.45 
I (4 armies) 
I 
I 

3 IBelorussia 5:1 0.57 0.6 0.3 
I (11th Gds Army) 
I 
I 

4 IEast Carpathians 2:1 0.90 0.90 0.40 
I 
I 

5 IPetsaroo 3:1 0.57 0.61 0.27 
I (14th Army) 
I 
I 

6 IVisla-Qder 5.8:1 0.40 0.45 0.11 
I 
I 

7 IEast Prussia 3.7:1 0.50 0.50 0.23 
l(lst part) 
I 
I 

8 !Berlin 3.4:1 0.40 0.40 0.20 
I 
I 

9 IMorava~strava 2.3:1 0.90 1.0 0.42 
I 
I 

l0IManchuria 3.3:l 0.64 0.66 0.31 
I (planned) 
I 
I 
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2 3 4 5 

Soviet overall superiority ratio 

6 7 

Figure 6. The average daily medical casualties for various Soviet Front 
and Army operations in 1944-5, as a function of the overall superiority 

(data in per cent of the initial strength). 

Numbers correspond to Table 17. 
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Key to Figures 6-7 (casualties and losses). 

1. Lvov-Sandanir 
2. Yassi 
3. Belorussia (11th Gds Army) 
4. East Carpathians 
5. Petsamo (14th Army, Oct 44) 
6. Visla-oder 
7. East Prussia (1st part, Jan 45) 
8. Berlin 
9. Morava-OStrava 
10. Manchuria (planning) 
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Soviet permanent losses 
(% per day) 
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Figure 7. Estimated permanent losses (in per cent ~ day) for various 
Soviet Front and Army operations in 1944-5 as a function of the overall 

superiority ratio. 

Numbers correspond to Table 17. 
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Although the overall casualties and losses may be similar, the 
pattern followed by Soviet and by Western operations show important 
differences: 

(a) On the Soviet side, typical Front operations lasted between 15 and 30 
days (7), with sharp peaks in daily losses during the breakthrough phase 
(60-70 per cent of the total losses could occur within 4-5 days). Such 
peaks sanetimes represented several per cent at Army level, which put a 
considerable strain on the medical services of the attacker - beyond the 
maximwn level by Western standards. The same was true for the German Army 
(19) and may also apply to a roodern defender subjected to a Soviet type of 
attack (during the Karelian offensive of June 44, for example (12), the 
Finns' daily battlefield losses represented 2 per cent at Corps level while 
being attacked by the Soviet 7th Army which had an overall superiority 
ratio of 4.5:1). 

(b) On the Western side, and in particular in the European Theatre, the 
intensity of the battle rarely reached the peaks of Soviet operations at 
the corresponding operational level (an exception was D-Day with 6 per cent 
losses in the landing party of 156,000). The overall losses, on the other 
hand, were similar since operations lasted much longer on the Western side. 
The difference is partly a consequence of the influence of difficult 
terrain on operations in the West. 

An important feature arising from the data of Table 17 is the regular 
decrease in the average daily losses, as illustrated in Figures 7 and 8 for 
the daily medical casualties and the permanent losses sustained by Soviet 
Armies and Fronts during different operations. 

This information is ca11plementary to the relationship already 
established for overall losses. It provides the starting point for an 
important approach by introducing the time factor into operational planning 
through the av~rage daily cost in manpower (and, by extension, in 
equipment) for a given correlation of forces. This approach, based on the 
experience of 1944-45, is considered by the Russians as still relevant to 
modern conditions. 

It is important to note, retrospectively, that the data for the 
operations in the Eastern and in the Western Carpathians (Morava-Ostrava), 
as well as the planning of the Manchurian Campaign, follows the general 
pattern - an indication that the Soviets used this approach in their 
operational planning at the end of the war. Moreover, the average daily 
losses seem to depend essentially on the overall superiority ratio and not 
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on the average rate of advance. This is illustrated by the operations in 
the Carpathians and in the Lvov-Sandanir area, with similar correlations of 
forces but different rates of advance and durations. 

We would therefore conclude that today as in WilII a given type of 
operation can be characterized by a basic casualty or loss rate dependent 
on the correlation of forces (the superiority ratio)*, and consider the 
effect of terrain or the loss of surprise as an increase in the time needed 
to achieve the operation under "normal" conditions. The reference would be 
an operation - past or present - carried out under similar conditions but 
on flat terrain (for example, the Lvov-Sandanir Operation in the case of 
the Carpathians). 

Under these circwnstances, the role of surprise and of high rates of 
advance becanes obvious, since they will reduce the time needed for the 
operation, and consequently the overall casualties and permanent losses. 

These principles are still valid today, but with different norms, and 
therefore we shall examine the rates of advance achieved under different 
conditions in 1944-45, with their extension to a modern conventional 
battlefield. 

E. Superiority ratios and daily rates of advance. 

A study of Soviet military literature shows that daily rates of 
advance have always been - and still are - an important factor at the 
tactical am operational levels. Accordingly, a large amount of data can 
be found in the work of Savkin (6) and of Radzievskiy (7), and in various 
accounts am discussions of World War II operations. However, it is 
important to consider such data in its context, since a typical Soviet 
operation consisted of different phases and canponents, with their own 
rates of advance. 

As described recently by Luchinskiy and Portugal'skiy (27) and by 

* 
This point is clearly illustrated in the example given in Chapter 3, 

Section 5 where a daily loss rate of 1.1-1.3% is postulated at army level 
for roodern conventional war. This agrees with the extrapolation based on 
Figure 6. 
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Krupchenko (28), Soviet planners had to consider the following ideal 
sequences for an operation at Army level.* 

1. The breakthrough of the tactical zone, in 1-2 days; 

2. The development of the breakthrough, with the destruction of the 
enemy's operational reserves (2-3 days), and; 

3. The pursuit and the consolidation of the operational gain (5-8 
days). 

Army operations should therefore last 10-12 days, and somewhat longer 
at Front level - a clear indication that there existed a norm for the time 
allocated for operations - but much depended on the breakthrough of the 
tactical defence. This phase was carried out with a local superiority of 
5:1 or more, the Armies concentrating up to 80 per cent of their weapons on 
a sector of 7-15krn (7,30,31). As shown in Table 18, the average rate of 
advance during the breakthrough was sane 8-l0krn per day for combined-arms 
armies ( 7, 12, 25-35) , often in accord with the planners' forecast, but it 
could be as low as 2-3km/day in difficult terrain (2,7,32). (It is 
important to keep in mind that difficult terrain, by Soviet standards, 
corresponds to a large portion of Central Western Europe and, as pointed 
out by Gen Reznichenko in "Taktika", modern tactical defences can be as 
deep as 40km in NA'IO. The problem of the breakthrough remains therefore an 
important one). 

* 
A typical example is provided by the operational order issued by the 

Comnander of the Karelian Front to the 14th Army, for the planning of the 
Petsarno Operation in 1944 (29). 
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Table 18. Average daily rates of advance during the breakthrough i;hase of 
operations in 1944-45 (these values could vary between 3 and 15km/day, 
depending on local conditions). 

!Operation ISuperioritylAverage rate 
I I I (km/day) I I I 
I 
I 

ILvov-Sandomir 4.2:1 8-15 
I (3rd Gds Army) 
I 
I 

IYassi-Kishenev 5.2:1 11-15 
l (4 Armies) 
I 
I 

IEast Carpathians 5:1 2 
I 
I 

IBelorussia 5:1 5-8 
l (6 Armies) 
I 
I 

IVisla--Oder 6.5:1 12-15 
l (7 Armies) 
I 
I 

!Berlin 5.2:l 8-11 
I (battle on the 
!approaches to 
lthe city) 
I 
I 

lManchuria 5:1 8-11 
l (planned) 
I 
I 

The introduction of mobile groups and forward detachments (28), as 
early as possible, prevented the battle fran becaning 'linear' and ensured 
the gain of operational depth. By slipping through the defences, or 
through the gaps opened by the first echelon, these elements could achieve 
relatively high rates of advance, which contributed to the increase in the 
average rate of advance of the Fronts and of the Armies (see Table 19). 

At Front level, the mobile groups consisted mostly of tank armies and 
sanetirnes of corps, whose role is described in Gen Krupchenko's paper (28) 
on operational art in 1944-45 and its relevance today. At Army level, the 
Soviets used smaller groups - tank or mechanized corps - which could 
achieve relatively high rates of advance. As p:,inted out by Tovstukha and 
Portugal'skiy (30), a survey of 28 tank and mechanized corps used as mobile 
groups in 1944-45 shows that the average rates of advance were 12-40km/day 
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in attack and 50-SSkm/day during the pursuit. At the upper tactical level, 
smaller forward detachments were also used, which shows that at every level 
attempts were made to maintain the momentum of the operation. 

A key role was played by the mobile groups used at Army level, which 
often achieved the highest rates of advance but suffered high casualty 
rates when clashing with the enemy's reserves (36). Their losses in tanks, 
usually between 8 and 10 per cent/day, could be as high as 50 per cent 
within 2-3 days in certain cases*. 

The swift advance and the disruption caused in the enemy's depth at 
an early stage of the operation illustrates retrospectively the relevance 
of mobile groups (operational manoeuvre groups) to nooern conditions (33), 
where the breakthrough still represents a major problem for the Soviets 
(2). 

* 
This type of loss rate is specific for IOObile groups, often outnumbered 

by the enemy, and it is therefore not representative for the loss rates 
within the Army. 
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Table 19. Daily rates of advance (in km/day) achieved during Soviet Army 
and Front operations 1944-45. 

'NolOperation !Overall I Daily rates of advance !Remarks 
I lsuperiorityfaverage mec/tank maximwnl I 

1 (Ukraine 2.2:1 8-15 15-25 75 
I (4.3-17.4.44) 
I 
I 

2 (Belorussia 3.9:1 13-18 30-40* 50 * planned 30-40 
1(22.6-31.7.44) 
I 
I 

3 (Lvov-Sandomir 2.25:1 13-15 25-30 60 
I (13-30.7.44) 
I 
I 

4 (Yassi-Kishinev 2.65:1 20-30 30-35 planned 
I (20-31.8.44) 25 30-40 65 (achieved 
I I 
I I 

5 (East Carpathians 2:1 2* 5 I* planned 18 for 
I (8.9-28.10.44) (18th Army 
I I 
I I 

6 ICarelia, 7th Army 4.5:1 12 (Front superiority 
1(21-30.6.44) (4.9:1 (terrain) 
I I 
I I 

7 IPetsamo, 14th Army 3.0:1 7-8 (planned 4-5 
I (7-29.10.44) 
I 
I 

8 (Belgrad 3.3:1 8-9 
I (28.9-20.10.44) 
I 
I 

9 (Budapest 2.8:1 4-5 operation up to 
I (29.10-26.12.44) encirclement 
I 
I 

lO(Visla-Qder 5.8:1 12-15 45-50 85 planned 
1(12.1-13.2.45) 25 30-45 (achieved 
I I 
I I 

ll(East Prussia 3.7:1 14* 20-40 50 'whole operation 
I (13.1-25.4) * planned 8-10 
I 
I 

12(Morava-Ostrava 2.3:1 4-7 
I (15.4-5.5.45) 
I 
I 

13(Berlin 3.4:1 7-10 25-35 40 
I (16.4-8.5.45) 
I 
I 
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I Overall I Daily rates of advance I Remarks 
lsuperioritylaverage mec/tank maximum! 

:------------------------------------
ll41Manchuria 
I I (9.8-2.10.45) 
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Figure 8. The average rate of advance (in km/day) of Soviet Fronts and 
Armies in 1944-5, as a function of the overall superiority ratio . 
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Key to Figure ~ (rates of advance in 44-45) • 

1. Ukraine (1944) 
2. Belorussia (whole Front) 
3. Lvov-Sandanir 
4. Yassi 
5. East Carpathian 
6. Karelia 
7. Petsamo 
8. Belgrade 
9. Budapest 
10. Visla--Oder 
11. East Prussian 
12. Morava-Ostrava 
13. Berlin 
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As seen in Table 19, the average speed of the bulk of the mechanized 
and tank units shows a relatively small increase with the overall 
superiority of the Fronts and the Armies, mostly in the range of 25-
40km/day. On the other hand, the average rates of advance of the Fronts 
and the Armies, taken over the whole operation (12,25,35), show a general 
increase relative to superiority, as illustrated by Figure 8. This is an 
important factor in operational planning - past and present. This rate of 
advance reflects on all the phases of the operation, including the 
breakthrough and its operational "bottleneck" effect illustrated by the 
data of Table 18. 

Difficult terrain has a marked effect on the overall rate of advance, 
increasing the time-needed to achieve a clean breakthrough (if any at all) 
and reducing the possibilities for its exploitation. The operations 
corresponding to the lower part of Figure 8 are characteristic for hilly 
terrain* and correspond technically to permanent breakthrough operations, 
when canpared with operations in terrain normal by Soviet standards 
(Ukraine and Lvov-Sandomir, for example). Operations in difficult terrain, 
with their low rates of advance, are closer to the conditions to be met in 
many pa.rts of Central Western Europe, as shown by Allied operations in 
1944-45. 

The terrain in NATO's northern region is even more difficult, and the 
concept of the operation which amounts to a continuous breakthrough is 
particularly applicable here. As a consequence we would conclude that 
these would be the statistics appropriate to a Soviet assessment of likely 
casualties in an offensive operation in that region. This assumes, of 
course, that there has been sufficient time, resources and political will 
to establish an effective defence. Difficult terrain, including built up 
areas, is no obstacle at all if it is not effectively defended. The 
transposition of the S-shaped curve of Figure 8 to present-day conditions 
is therefore of great importance to both Soviet and Western planners. This 
important aspect of roodern operational planning is discussed in the 
following section. 

* 
The Soviet 7th Anny's independent offensive in the Karelian Operation of 

June 1944 is an extreme case, where it was decided to attack with a high 
overall superiority even at Front level (4.5:1), in order to overcome the 
problems of difficult terrain and well-prepared defences (12,34). 
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F. Swrmary of the results and relevance to modern conditions. 

The present study, based on historical data, has revealed the 
following characteristic features of Soviet operations in 1944-45, which 
can be examined within a modern context. 

(1) The overall casualties and the permanent losses in an operation - the 
cost of victory - were relatively constant and represented on average the 
equivalent of 20 and 10 per cent respectively of the enemy's strength. 
Although this correlation does not apply to operations in difficult 
terrain, it may be useful for a first assessment of the correlation of 
forces needed, in order to keep the overall losses in manpower (and in 
equipment) below an acceptable maximum. However, in operational planning -
whether past or present - the time factor plays an essential role and 
therefore casualty and loss rates will be more important in the assessment 
of operational capabilities arxl in tasking subordinates at Army and Front 
level. As shown in Figures 6 and 7, the average daily casualties and 
losses decrease in a regular fashion as the overall superiority ratio 
increases, and they do not depend significantly on the speed of the 
operation. 

It seems better, therefore, to base operational planning on the 
concept of daily casualty rates and to consider that difficult terrain or 
the loss of surprise lead to a longer battle and consequently to higher 
overall losses - a situation which the comnanders will try to overcome by 
using a variety of tactical and operational means. It follows that mobile 
groups and air desants will remain key factors under modern conditions as a 
means of ensuring rapid success in operational depth, in particular where 
time might be lost (difficult terrain and/or strong tactical defences). 

(2) At Army level, the breakthrough of the tactical zone was - and remains 
- an important factor. It appears that nowadays the superiority of Soviet 
forces has been reduced at the tactical level from 5:1 to an average of 3:1 
(37,28). This reduction is partly justified by the development of military 
technology and firepower (37,38), although this factor can apply to the 
other side too (2). At the same time, Soviet planners accept a rate of 
advance of 2-3km/hour (39). Taking into account the need to rotate 
echelons and to gather intelligence on the defences, average daily rates of 
10-20km/day can be exi;:,ected for the breakthrough of well-prepared and 
echelonned defences in terrain defined by the Russians as difficult (as 
would be the case in much of Central Western Europe). These norms provide 
a useful relation (scaling factor) between past and present conditions and 
we shall use them below. 
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(3) As suggested by the data of 1944-45, the average rates of advance at 
Army level and above generally increased with the overall superiority of 
Soviet forces, but also depended on such factors as terrain, the loss of 
surprise or large enemy counter-attacks (in the Budapest Operation, for 
example). High overall superiorities, as in the Visla-Qder Operation, are 
therefore a means for achieving large territorial gains in a short time. 
Simultaneously, one may expect smaller losses, as a consequence of the gain 
in time, if the daily loss rate only depends on the correlation of forces. 
This principle, illustrated by Figures 6 and 7, is consistent with Col 
Savkin's interpretation (6), although formulated differently: 

Col Savkin considered the loss in manpower per 100km of advance and 
illustrates the point with statistical data for different tank armies. For 
rates of advance of 16-45km/day and of 4.5-13kn\lday, the losses in manpower 
were 2.5 and 15.8 per cent of the total strength. Fran the average speeds 
also given by the author (30 and 8km/day) it follows that the time needed 
to cover 100km was approximately 3 and 12 days, which leads to rates of 1 
per cent per day in both cases (the correlation of forces was generally the 
same, a point not mentioned by Savkin). A similar pattern also applies to 
the loss rate in equipment and for the daily supply requirements, which 
confirms the approach used in the planning of the Manchurian Campaign and 
suggests that daily loss rates are still an essential factor in Soviet 
operational planning for viability. 

As suggested by the new norms for the breakthrough of NA'IO's tactical 
defences in the 1980s, the profile describing the average rates of advance 
at Army and Front level (Figure 8) must have changed. If one takes into 
account the changes in superiority and in the rate of advance discussed 
above, one obtains a possible profile shown in Figure 9. It corresponds 
formally to a replay of the operations.shown in Figure 8 - in particular 
the difficult ones with no real breakthrough - under modern conventional 
conditions. The transposition of the lower part of the curve, which 
includes operations in hilly terrain, is relevant to a Western European 
Theatre. 

As in World War II, mobile groups could still achieve higher speeds, 
but only for a limited period and under favourable terrain am enefi¥ 
conditions (it is beyond doubt that logistics has a limiting effect on the 
performances of mobile groups, even if the effect of surprise has been 
achieved). 

The increase in the average rates of advance, as illustrated by 
Figure 9, should reduce the overall casualties, provided that the same 
daily casualty rates apply, as in 1944-45. Modern estimates (see Chapter 
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Figure 9. A Projected Profile for Average Daily Rates of Advance for 
Soviet Armies Under Present-Day Conditions. 

This transposition of the data of Figure 8 is based on the 
correlation of forces and the rates of advance quoted by the Soviets for 
the breakthrough of NA'ID defences. 
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3, Section 6) must be calculated on the basis of the casualty rates derived 
from wartime experience (Table 17). Under these circumstances, the 
transposition of the 1944-45 operations to modern conditions would lead to 
smaller overall casualties and permanent losses on the Soviet side. It is 
also important to recall the effect of a Soviet type of attack on the 
German and the Finnish Armies, for which the losses were higher than on the 
Western Front. This pattern is likely to remain unchanged under modern 
conditions - or may even be aggravated by the combination of shock and 
surprise in a high speed offensive. It is therefore in the Soviets' 
interest to maintain the manentum of their attack by using mobile groups 
and desants - and under certain circumstances perhaps chemical weapons too 
- to increase their chances of success without resort to nuclear weapons. 

However, under modern conditions, operations in difficult terrain and 
against well-prepared and echelonned defences still represent the worst 
situation for the Soviets, owing to the loss of time and its effect on 
their own casualties and permanent losses. The transposition of Soviet 
operations of 1944-45 to present-day conditions shows conclusively that the 
cost of victory is still very high against an enemy who has not been 
surprised. 

3.5. CALCULATIONS EOR TACTICAL VIABILITY. 

A. Introduction. 

In the sections above we have addressed the concepts of (a) tactical 
calculations, which establish, for example, the volume of fire needed to 
defeat the enemy and therefore the volume of supplies required to sustain 
the Soviet force in action, and (b) operational calculations to establish 
the necessary correlations of forces for a success and the impact of 
terrain, surprise and time on the type, course and speed of the operation. 

In both cases it is not only a ratio force-to-force which is 
important but also of force-to-space. This is particularly true in terrain 
which is heavily featured - for example, by hills or by built up areas -
and in view of the effectiveness of modern weapons, particularly anti
arrnour. Both these factors will have a great impact on any European 
battlefield. 

Consequently, with the development of tactics and operations during 
the 1970's and B0's, concern grew for the viability of armoured forces 
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* 
faced with overcoming a tactical defensive position. Debates were 
launched in the Soviet military press to discuss: the means of handling 
combined arms units1 co-ordinating armour with artillery1 the role of 
initiative in battle1 staff planning1 and so on. Stress was put on the 
overwhelming need for speed and surprise, emi;tiasising the points brought 
out in the operational-level analysis referred to in the preceding section. 

Valid though the experience of 1944-5 was at the operational scale, 
however, the developments in weapons and the mechanization of forces had 
rendered much of the low level tactical experience of the GPW invalid. It 
was no longer possible to rely solely on ~II experience to establish the 
viability of a tank or 1rotor rifle battalion attacking a modern anti-tank 
defence. The painful experience of the Syrian T-62s am PMPs on the Golan 
Heights and of the Israeli armour in Sinai in October 1973 had made this 
only too clear. Moreover, Soviet experience had always led them to put 
great faith in the total supremacy of the operational scale. No matter how 
bad or how good your tactics, if the operational plan is good then you win, 
if it is bad, you lose. The Yorn Kippur War demonstrated that nowadays 
drastic tactical failure can thwart the essential quick victory even if the 
operational plan is good. 

Consequently the Russians put their considerable analytical skill to 
work on establishing new norms for ratios of force to force (correlation of 
forces) and force to space (tactical densities). 'Ibis involved a careful 
study of the structure of NA'IO defences, a comparative assessment of 
weapons effectiveness, mathematical modelling, field trials, and selective 
and judicious use of military historical experience, to establish what was 
necessary to achieve viability in a tactical battle. It is interesting 
that Soviet results are very similar to Western analysis wherever it is 
possible to crosscheck. 'lhe Soviet analysis, therefore, is useful in this 
instance not only for an understanding of Soviet tactics and assessments of 
viability but equally useful to NA'IO when NA'IO corrananders are attempting to 
assess their own viability in the face of a Soviet defence, such as might 
be necessary during a NA'IO counter-attack. 

* 
See, for example, C N Donnelly, "Tactical Problems Facing the Soviet 

Army: Recent Debates in the Soviet Military press", IDR 9. 78 and "Soviet 
Tactics for Overcoming NA'IO Anti-Tank Defence", US Infantry Magazine, 7.79. 
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B. Tackling the Problem. 

By a careful combination of selected technical performances (44) with 
details of terrain and tactics, and by estimating the interaction of the 
weapons on each other (i.e. the effect on the fire of weapon A of being 
fired at by weapon B), simulations produce useful information on the 
tactical efficiency of the systems, i.e. the number of kills achieved 
under well defined conditions and for a given "correlation of forces" 
(ratio of attacker to defender). As mentioned above, this concept of 
tactical efficiency as expressed in current Soviet norms should prove 
useful to Western corrananders at regimental and battalion level, when 
assessing their defences and assigning tasks to their subordinates. 

Soviet military specialists (40) clearly distinguish between the 
density of anti-tank weapons in Western defences and their efficiency 
(effektivnost'). The efficiency is determined by the amount of armour 
destroyed during the breakthrough for a given correlation of forces 
(46,47). The density of the defence, on the other hand, is usually 
expressed in terms of anti-tank weapons (units) per km of front in the 
relevant tactical zone, a defender's ATGW and tanks being obviously 
regarded as more lethal to the attacker than short-range weapons. This 
also implies, (although, it does not state explicitly), the value of some 
selectivity in the choice of targets to be engaged by weapons of different 
armour-piercing capacity (although experience of men in battle indicates 
that to expect the soldier to exercise such selectivity may be wishful 
thinking). Whereas grenade-launchers (LAW, RFG-16) can deal efficiently 
with APC's, weapons such as ATGW and Tank-APDS are usually required against 
the latest generation of tanks. Defence constructed of 5 ATGil, 5 tanks and 
15 grenade-launchers, with a density of 15 anti-tank units weapons per km 
is regarded by the Soviets as tactically mre efficient than 5 self
propelled guns, 10 recoilless guns and 30 grenade-launchers, with a density 
of 25 units per km.(40) This means that a weighting factor is needed for 
each weapon in order to assess its influence on the outcane of the battle. 
The individual performances of tanks and anti-tank weapons quoted by the 
Soviets are listed in Table 20 with the corresponding references. 
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Table 20. Technical performances of tanks and anti-tank weapons, as quoted 
in Soviet military literature. 

Weapons Reference Hit or kill probabilities 
System 

Dragon/Tow (40) 0.85 (hit) 

Milan/Hot (40) 0.90-0.95 (hit) 

Hellfire (48) 0.95 (hit) 

BMP's ATGW (49) 0.70 (kill) 

RPG-7 (50) 0.80 

Viper (US) (2) 0.90 (hit at 300m) 

Soviet tank (49) 0.60-0.85 (hit, 1st to 3rd round) 
- 115-125mm Gun 0.45-0.80 (kill, as above) 

Leopard-2 (50) 0.50 (hit from the move) 

Statistics such as these can also be obtained from field trials when 
combined with mathematical modelling which takes armour and ammunition data 
into account. Certain western calculations of this sort (44) give a 
technical probability of kill of 0.52 to a short-range Western ATGW used 
against the side of a modern tank. 

At this stage, the effect of fire being returned and of other 
battlefield variables is not yet considered, and the statistics given in 
Table 20 correspond to ideal range conditions. The distinction between the 
technical performance of a weapons system on the range and its efficiency 
in the field is clearly illustrated by a correction introduced by the 
Soviets in sane of their mathematical models discussed in Reference 52 and 
given at Annex E. 

In range conditions, if n identical weapons, with an individual hit
kill probability p fire simultaneously at a given target (or if one weapon 
fires n rounds), the overall probability P of hitting or destroying the 
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target is given by the mathematical expression 
n 

P = 1 - (1-p) (1) 

For example, if 3 grenade-launchers with p = 0.40 fire at the same 
target, P = 1 - (1-0.40) (1-0.40) (1-0.40) = 0.78, which means that the 
overall probability (of hit or kill as appropriate) is 78 per cent. 

Equation (1) can also be used to recalculate the number of weapons 
needed to achieve a certain degree of efficiency. To illustrate this 
point, let us consider an example (49): the commander of a tank battalion 
must plan the destruction of an enemy rocket launcher with a probability of 
at least 97 per cent. This task must be achieved by surprise and therefore 
with the first salvo* of a minimum number of tanks n, to be determined. As 
given in Table 20, the probability for the destruction of an identified 
target by a Soviet tank, with its first round, is p = 0.45 and equation (1) 
becomes 

n 
P = 0.97 = 1 - (1-0.45) 

Fram this equation it follows that n = at least 6 tanks. 

On the battlefield, on the other hand, where the anti-tank weapons 
can be subjected to returned fire, the Soviets use the modified relation 

n 
P = 1 - (1-Q.p) (2) 

where the extra factor Q, between 0 and 1, reflects the action of the enemy 
on the system. No details are given for its quantitative assessment, but 
it seems likely that Q simply represents the chance of survival of the 
anti-tank weapon, when fired at by a tank or by enemy (i.e. Soviet) 

n 
artillery. Therefore, if an enemy tank with a performance P fires back t 

t 
rounds, the chance of hitting the weapon is, to a first approximation, 

* 

n 
P = 1 - (1-p) t 

t t 
(3) 

The rate of fire achieved by modern weapons has made improved first-
round accuracy at long range one of the most important training objectives 
for all Soviet soldiers as a prerequisite for personal survival. 
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The anti-tank weapon has, accordingly, a survival chance of Q = 1 -
P. Two rounds being fired with p = a.so at an identified anti-tank 

t t 2 
weapon would, for example, lead to pt= 1 - (1-0.50) = 0.75 and Q = 0.25. 
That is, the anti-tank weapon has only a 1 in 4 chance of survival. This 
would obviously not apply to long-range A~ outside the normal range of 
tank fire (1500-2000m) and represents a great asset for the defender 
against the direct fire of enemy tanks*. However if the attacker disposes 
of tanks equipped with very long range weapons systems, this advantage is, 
of course, lost. 

This example also illustrates the importance of surprise in opening 
fire with anti-tank weapons in that it does not permit returned fire. It 
also explains the Soviet preoccupation with providing prophylactic fire 
fran attacking AFVs, and with practising salvo fire by tank platoon and 
company. For this purpose a Soviet tank carries about half of its 
amnunition as HE. 

Another important factor related to the problem of overcoming anti
tank defences (and defences in general), is the rate of advance. As we 
shall see below, during the breakthrough of a tactical defence in 1944-45, 
the daily rate ~arely exceeded 8-l0krn and the projections for present-day 
conditions are no more than double this rate for conventional warfare. It 
must also be remembered that difficult terrain, by Soviet standards, is a 
corranon feature in Western Europe and, in spite of mechanization, it has 
very much the same degrading effect today as it had in World War II. 

C. The Historical Lessons. 

During the breakthrough P1ase of Army operations in 1944-45, the 
superiority of Soviet forces was approximately 5:1 in manpower, guns and 
tanks, at the operational and tactical levels (32, 37). This represented 
densities of 6-8 battalions, 200 guns, and 20-30 tanks per km of the 
breakthrough sector (39, 7, 53) • This was the force needed to overcome 
German tactical defences having approximately 20 (but sanetimes upto 60) 
anti-tank weapons per km of front and having a depth of 5-Bkm in the first 
zone. This data is quoted in a study of anti-tank defences (54)based on 
the experience gained in 1943-45, and is used by the Soviet analysts to 

* 
The mobility of the weapon, as in the case of anti-tank helicopters, 

also increases its chances of survival (40) and therefore its "efficiency". 
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establish the link between past and present conditions. 

As shown in Table 18, based on the analysis of different Soviet 
operations of 1944-45 (32, 7), the average rate of advance during the 
breakthrough phase was some 8-lOkm per day for a superiority ratio of 5:1. 
This was often in accord with the planners' forecast, but it could be as 
low as 2-3km/day in difficult terrain (2, 7). Difficult terrain, by Soviet 
standards, corresponds to a large portion of Central Western Europe, a fact 
to be kept in mind when transposing World War II norms to present-day 
conditions. Higher rates of advance, sanetimes quoted without detail, 
correspond either to mechanized forces introduced into battle during or 
after breakthrough, or to mobile elements (Mobile Groups) slipping through 
gaps in the German defences and rushing into the operational depth. It is 
therefore beyond doubt that the Soviets consider, that NA'IO's tactical 
zone, with a depth of 40-50km (2), would have a considerable destructive 
effect if it were set~ in time. 

Operations opened with massive artillery and air preparation, and 
close support was provided during the attack. As a result, a large 
proportion of the defender's weapons were usually destroyed (Soviet 
estimates of the German losses in manpower and equipment vary between 25-30 
per cent (55) and 40 per cent (56)). However, in spite of this attrition, 
during the breakthrough of the first two tactical positions (a depth of 4-
Skm) the Soviets lost on average up to 30-35 per cent of their infantry 
close-support tanks in 1943-44, and 20-25 per cent in 1944-45 (56). This 
represents an average of 25 per cent over the second and third periods of 
the War. 

Although the Russians do not give a figure for the point at which 
they expect losses to bring their attacks to a halt Kiselev in his study 
(57) on the development of Soviet anti-tank defences after 1945, points out 
that an enemy attack should come to a halt when 40-50 per cent of the tanks 
are destroyed. It is likely that this norm also applies to a Soviet 
attack, since the Soviets often mirror themselves in their assessment of 
the enemy's structure and behaviour. If we use this as a hypothesis in the 
norms applying to conventional warfare, i.e., 

Expected and Acceptable losses in armour 
(tanks+ BMP) on breakthough: 

Maximmn losses, leading to a halt: 
25% 
40-45% 

This leaves a margin of approximately one quarter of the initial 
strength between the two limits. 
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As we have noted above it appears that under modern conventional 
conditions, the overall superiority of the Soviet forces has been reduced 
at the tactical level from 5:1 to an average of 3:1, (38)*. '!he Soviets 
justify this reduction by the development of military technology and the 
increase in firepower (16,17). For a typical field exercise involving a 
reinforced BMP battalion (58), the losses sustained by its first echelon on 
overcoming enemy positions were evaluated as follows: 

20 per cent in BMPs 

30 per cent in tanks 

15 per cent in manpower 

Although isolated (information on the Soviet assessment of losses is 
scarce) these figures fit into the general pattern. Moreover, casualties 
of 15 per cent also represent the average losses at Army level in a number 
of operations of 1944-45 carried out with an overall superiority of 3 to 1 
- an interesting coincidence. However, it is important to remember that 
Soviet losses were - and will be in the future - the result of engagements 
taking place after the attrition of the defender's strength by artillery 
and air strikes. Sharubskiy (55), points out that the pattern would be the 
same today as it was during the last war, underlining the fundamental 
importance of artillery in ensuring the viability of Soviet forces by 
suppressing those well prepared (anti-tank) defences which cannot be 
avoided. More recently, the role of artillery is clearly described in 
Marshal Peredelskiy's manual on the use of the artillery battalion in 
battle (59), published in 1984. Along the same lines, Lt Gen Kardashevskiy 
(46) illustrates the importance of artillery preparation in the preemptive 
destruction of anti-tank weapons, and in particular of long range (2-4km) 
ATGW which at the time he wrote, could not be countered by direct fire from 
tanks. This emphasises the significance of the artillery calculations in 
Chapter 3 above and the relevant appendices. 

The data reproduced in Table 21, gives the probability of survival of 
tanks (and consequently of armour in general), when facing ATGW defences 
under different correlations of forces. 

* 
This ratio is also found at Army level and it corresponds, for examples, 

to the average correlation of forces between the Soviet 3rd Shock Army and 
BAOR. 
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Table 21. Survival chances of tanks vs long-range ATGW tactical defence, 
according to Gen Kardashevskiy (46). 

A'mW per km of front 
Tanks per km of front 

5 10 15 20 

15 0.50 0.02 
20 0.75 0.10 0.01 
25 0.92 0.30 0.05 
30 0.98 0.50 0.10 
40 1 0.75 0.35* 0.1 

In order to illustrate the meaning and the implications of 
Kardashevskiy's data, let us first consider the case of 20 tanks per km 
facing 5 ATGW: The model suggests that the tanks have a survival chance of 
75 per cent, or that 5 of them (25 per cent) will be destroyed during the 
battle. This means that the average efficiency of an A"LGW is equal to 1 
for a tank superiority of 4 to 1 (statistically, each ATGW destroys one 
tank, but two or more missiles will be required to achieve this score). If 
the number of anti-tank weapons is doubled and the same 20 tanks now face 
10 ATGW, the model predicts a drastic change in the chance of the 'AFV's 
survival, which drops from 75 to 10 per cent. This corresponds to the 
destruction of 18 tanks by the 10 A'IGW, or an efficiency of 1.8 per weapon 
for a tank superiority of 2:1. 

Kardashevskiy's model (Table 21) therefore takes into account the 
principle according to which the combined efficiency of N weapons is higher 
than that of N individual weapons (the so-called synergistic effect 
discussed below). This means that doubling the density of A'IUW against a 
given enemy, as illustrated above, more the doubles the overall efficiency. 

Although we have no details of the mathematical model on which these 

* That the value of 0.65, given in the original is probably a mistake or a 
"fudge" is suggested by a mathematical analysis of the data. 
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* 
conclusions are based, the data seems reasonable for tank superiorities of 
2.5 to 4. Figure 10 shows the corresponding efficiencies of the A'IGW, 
calculated from Table 20, as a function of the correlation of forces. 
Typical results obtained for short-ranged A'IGW (under 2km) by Western 
computer simulations are also included in the graph. They show consistency 
with Kardashevskiy's model for tank superiority ratios of 3:1 to 4:1 over 
A'IGW and serve to reinforce our confidence in the Soviet statistics. 

The high efficiency (up to 1.8 kills per weapon) corresponds to the 
initial surprise and to the difficulty in destroying long-range NIGi at 
distances of 2-4km, which enables them to fire several times and thus to 
increase their overall performance. For anti-tank weapons with a range of 
less than 2km, on the other hand, only the effect of surprise holds, tanks 
being able to return the fire nore successfully and faster than artillery 
(see Table 20 for typical data on the first to third rourx:1 hit-kill 
probabilities of Soviet tanks). 

Typical Western defences of the mid-eighties, as analysed by the 
Soviets (60, 61), have densities of 12-20 heavy anti-tank weapons per km 
over a depth of 3-Skm in their tactical zone, most of them of the guided 
missile type. The Soviets also fear that the overall density could be as 
high as 50 weapons per km on a main axis (2). Table 22 shows a. typical 
example discussed (61) by the Soviets:- the densities of the first echelon 
in a US brigade. This is given as a mixed battalion with a defensive depth 
of approximately 3km (it will be remembered that 'Taktika' (2) gives the 
total depth of NA'IO's tactical defence as approximately 40-S0km). 

* 
It is likely, that the model contains equation (2) discussed above, 

since the efficiency of the individual weapon decreases with increasing 
tank superiority. 
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Table 22. First echelon densities of a US brigade in defence, per km of 
front and to a depth of 3km (61). 

I 
I 

Troops Tanks I A'roW Guns/Mortars I 
I 
I 
I 
I 
I 
I 

0.4-0.6 coy 7 ., 12-14 8-9 I 
I 
I 
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(kills per weapon) 

'9 Soviet data 

i Western data 2.0 
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Figure 10. The Tactical Efficiency of A'ffiWs (Number of Tanks Destroyed on 
Average Per Weapon as a Function of the Superiority in Tanks). Data 
Recalculated From Table 21. See also Nomogram 13, Annex E. 
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Such densities are regarded as very efficient, indeed, they are 
adopted by the Soviets for their own tactical defences; 15-20 anti-tank 
weapons per km represent the 'norm' for a reinforced Motorized Rifle 
Battalion (62). 

Consequently according to Kardashevskiy's data (Table 21), when 
attacking a Western defence with a superiority of only 3:1 (i.e. deploying 
approximately 11-20 'AFVs per km in each echelon, (39, 54)), a Soviet 
battalion could theoretically lose 50 per cent of its armour. Moreover, 
this estimate does not take into account the effect of enemy aviation, a 
factor making for sane 20% of the overall losses in tanks during the 1973 
Middle East war (against 65-70 per cent caused by anti-tank weapons) (2). 

Terrain in Central Western Europe often limits the concentration of 
armour. If surprise has been lost, a more favourable correlation of forces 
can only - and indeed must - be obtained by the use of preparatory 
artillery and air strikes, in order to reduce the defender's anti-tank 
potential to an acceptable level before the tanks actually appear. This 
pre-emptive attrition should prevent a situation developing where, because 
of the restrictions of the terrain, the Soviets are forced to commit 
tactical echelons one after another to be destroyed piecemeal. 

Consequently, on the roodern battlefield, artillery and close air 
support are seen by the Russians as being the decisive canponents in the 
preparation of a battle (particularly one fought under the threat of 
nuclear use) to ensure the viability of tactical units in the attack. 
Soviet sources (2) make it clear that nuclear weapons are not necessarily 
an advantage in difficult terrain. The logical conclusion for the defender 
is that Soviet artillery and air should be the prime target in order to 
prevent this preparatory attrition and maintain.!. ratio of forces in his, 
the defender's, favour. 

D. Canputer Simulations of the Battlefield and the Tactical Efficiency of 
Modern Anti-Tank Defences - a Western View. 

Although canputer simulations are still to sane extent unrealistic, 
they are probably less so than many other models because they take into 
account terrain and the effect of the enemy's return fire. The careful 
analysis of these factors and the statistical evaluation of the outcome of 
the battles modelled can give statistics which will help the conmander make 
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his plan (45). There is strong evidence for a similar approach on the 
Soviet side*. 

For the purposes of this study, we have considered a total of 30 
games based on the plans of reinforced infantry battalion corcmanders arrl on 
a terrain memorised by the computer. The games were divided into 6 groups, 
corresponding each to a given type of reinforcement in anti-tank weapons. 
These weapons, used in different combinations and numbers, were: 

- grenade-launchers 

- recoilless 106rmn anti-tank gtms 

- first arxl secorrl generation A'IGWs 

- medium tanks. 

The efficiency of the different defences is measured by the amount of 
enemy armour (tanks and APCs) theoretically destroyed during the attack by 
a conventional enemy force of varying superiority (between 2 and 4 to 1). 

As shown by Fig 11, a good correlation can be fourrl between the 
average enemy losses in each group of games and the tactical efficiency 
(i.e. the destruction potential) of the defences, as calculated from linear 
equations with best-fit coefficients for the various weapons systems. To a 
good first approximation, the expected loss of eriemy armour is therefore 
given by a sum of contributions, 

Loss of enemy arroour (efficiency) = L_ N_J_ 
l l 

(4) 

where N is the number of weapons of type (i), characterised by their 
i 

average efficiency , • This quantity~ is numerically close to the 
i 

empirical values quoted by Frei (45) and to the technical performances of 
the weapons sytems (their kill probabilities), but it has a different 
meaning: whereas technical performances, as given in Table 20, refer to 

* 
See the article by Slabkotos and Martem'yanov (47) on the best use of 

anti-tank defences at battalion level. 
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GAME DESTR'Y'D CALCULATED 

A 27 23 

B 39 36 

C 109 102 

D 57 63 

E 39 39 

F 67 76 

Destroyed armour 

120 

100 

80 

60 

40 

20 

20 40 60 80 100 120 

Calculated efficiency 

Figure 11. 'Itle Comparison of Destroyed Armour, Based on Com:puter-Based 
Simulations aoo the Predictions from a Linear Combination of Anti-Tank 
Weapons' Efficiencies (Best-Fit for the 6 Series of Games). 
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single shot performances under almost ideal conditions, 9 represents the 
average score of the weapon on the simulated battlefield and it corresponds 
to the result of several shots being fired by each weapon. 

The computer-based approach can also reveal so-called synergistic 
effects of weapons systems, resulting from their combination on the 
battlefield - a feature which is often ignored in simpler models or in the 
comparison of technical performances. Kardashevskiy's data, for example, 
clearly reflects such an effect, since the overall efficiency of the A'IGWs 
is a function of the correlation of forces. In the computer simulations 
illustrated by Figure 11, synergistic effects and differences in tactical 
decisions would appear as deviations from the average values given for the 
6 groups of games*. 

Optimization of a given tactical defence can therefore be achieved 
through a large number of games being played with the same weapons, which 
leads to improved criteria depending on: the terrain; the weapons systems 
used by both sides, and; their tactical deployment. This principle is 
clearly illustrated in the study of Slabkotos and Martem'yanov (47) who 
claim that for a given Soviet battalion defence, shown in Figure 12, the 
anti-tank efficiency could be increased by as much as 20 per cent through 
mathematical modelling, starting with the battalion comnander's initial 
decision. (Similar observations have been reported by Marty (42)). '!he · 
Soviet authors used differential equations for the duels, probably as 
described in ref ( 43) , the technical performances of the weapons and the 
characteristics of the terrain (unfortunately, no details are given). 

Despite this lack of information, we should note the Soviet interest 
in this type of approach and follow their progress, which reflects a 
systematic and rational approach to the problems of the modern battlefield. 

In spite of refinements illustrated by Figure 12, the approach based 
on the linear combination of the individual efficiencies of the weapons 
provides useful information for a first assessment of an anti-tank defence 
(optimization can still be carried out, if necessary, in a second round). 
It must also be kept in mind that the efficiency of a defence is only one 

. --

* 
To some extent, synergistic effects are already present in the average 

efficiencies 9, as a result of the tactical principles applied in the field 
arrl accounted for in the simulations. 
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Figure 12. The anti-tank defences of a reinforced Soviet Motor Rifle 
Battalion, discussed by Slabkotos am Martem'yanov (47). By adopting the 
configuration shown in the right-hand corner developed by mathematical 
modelling, it is claimed that the efficiency of the defence can be 
increased by 20 per cent when compared to an earlier tactical plan. 
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factor amongst many, to be considered when assessing the situation, and 
that it can vary during the course of battle since the model does not 
necessarily consider the influence of artillery preparation and support, 
nor the effect of air strikes and/or the use of chemical weapons. These 
factors have to be taken into account, as discussed below, in order to 
assess the real efficiency of the defence. 

The following maximwn ranges are suggested for opening the fire: 

A'!Gv 3km 

tanks 2-2.Skm 

anti-tank guns 1.5km 

various short-range weapons 200-SOOkm. 

In the case of the defences quoted by Tonkikh (see above), the use of 
equation (4) leads to an initial destruction potential of 13-15 tanks and 
BMPs per km of front, the defence with 5 A'.IGW having the advantage of 
depth. For the tactical defence of a modern US brigade (see Table 22), the 
destruction potential of the 7 tanks and 12-14 A'IGW per km, not counting 
the grenade-launchers, corresponds to approximately 25 armoured vehicles -
a very high efficiency. 

These figures illustrate, on a quantitative basis, the problems 
facing a Soviet carmander when planning his attack on a well-prepared 
Western defence in the mid-eighties. 

E. Measures and Counter-Measures in the Modern Anti-Tank Battle. 

Since the intrinsic efficiency of an anti-tank defence can be 
evaluated, a number of measures and counter-measures can be taken by the 
attacker am by the defender, in order to reduce this effectiveness or to 
preserve it. 

The first requirement, on the Soviet side, is a precise knowledge of 
the number and the location of weapons, particularly anti-tank weapons, in 
order to establish the initial correlation of forces in a given sector 
(64), and to ensure their subsequent destruction with the appropriate 

weapons. 
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.Amongst the remedies proposed by the Soviets for overcoming anti-tank 
defences, artillery plays the key role at the tactical level. From a 
technical point of view, a destruction of 30 per cent (which corresponds to 
the norms (41, 59) given in Table 23, seems to be an optimum confirmed by 
field trials (41)*. For other levels of destruction, the norms have to be 
adapted by applying the coefficients (46) given in Table 24. For example, 
doubling the destruction from 30 to 60 per cent requires a disproportionate 
increase in ammunition and in time, with its consequences on logistics and 
on the rate of advance (for further details see above Chapter 3 Section 3 
and Annex D) • 

Table 23. Soviet Norms for Neutralization (30 Per Cent Destruction) in 
Rounds Per Hectare (100 x 100m), ref (41). See also appendix 4 to Annex D. 

* 

Type of defence 
Guns Mortar 
(calibre in nm) 

122 130 152 120 

Hastily prepared 150 150 110 140 

Well prepared 200 200 150 200 

Rocket launchers 

medium heavy 

240 

320 

80 

100 

The war in the Falklands has shown that artillery fire could also be 
successful through its effect on morale and by neutralizing troops in 
defensive positions, rather than through destruction alone (British norms 
were smaller than those advocated by the Soviets). Recent Soviet thinking 
on artillery support reflects this realization and includes the concept 
under the terms 'irnureniye' or 'neytralzatsiya'. See Chapter 3 Section 3. 
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Table 24. Increase in the norms (rounds p:r hectare) for various degrees 
of destruction, following ref (46). 

Destruction in p:r cent 20 30 40 50 60 80 

Factor relative to 30% 0.57 1 1.6 2.3 3.4 7.4 

The problem facing a Soviet attacker can be illustrated with an 
average scenario based on the example of the US tactical defence given in 
Table 22, with 7 tanks and 12-14 A'IGW in a sector of 1km (front) by 3km in 
depth. These weapons would normally be facing a reinforced battalion with 
a total of 40-45 BMPs and tanks. Beside the Soviet battalion's six 120mn 
:roortars, fire support is provided mainly by an artillery battalion directly 
subordinated for the attack, and, to a variable degree, by regimental and 
divisional artillery. 'lbe latter depends essentially on whether or not the 
battalion is operating on the main axes. 

On average, the artillery battalion fires 1,800-2,000 rounds (2, 26) 
at 5-6 targets during the preparation phase1 another 2-3 targets are 
engaged by the artillery of higher echelons. This represents, potentially, 
a 30 per cent destruction of defensive weapons over a total area of 10-15 
hectares of prepared defences, i.e. 30 per cent of the enemy facing the 
Soviet battalion, provided that the defences have been correctly located or 
guessed beforehand. 'Ibis is an important condition, because it requires an 
exact knowledge of the defences. 

In this example, a 30 per cent destruction of all anti-tank weapons 
before the battle would leave the defender with the potential to destroy 17 
tanks and APC's. This is still 40 per cent of the attacker's armour, 
enough to destroy the viability of the unit. Further use of artillery 
during the attack, as well as direct fire by all available weapons (65) as 
early as possible, should improve the situation for the attacker, but 
knowing the exact location of the defensive positions remains a crucial 
factor. Even if all goes well, success will stand on the edge of a knife. 

The Soviet approach to this problem highlights for them two further 
factors. The first is the extent to which NA'IO relies on the shaped charge 
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for its anti-tank defence. This puts a very high premium on developing a 
technical answer to the shaped charge and explains the Soviet preoccupation 
with such developments as explosive add-on armour and laminated or 
canposite advanced armour. This will improve the viability at least of 
tanks if not of other 'AFVs. Secondly, it eng;ilasises the value of the 
chemical weapon as a means of mass destruction which might fim favour 
where nuclear weapons would be eschewed. We see no evidence that the 
Russians intend to use chemical weapons*, but if the defender were ill
prepared and had no retaliatory capability, then, provided that the 
defender were not prepared to respom with nuclear use, the chemical weapon 
could be seen as providing an efficient means for overcoming strong 
defences, especially if the defender were caught by surprise. 

Canouflage, deception, and mobile anti-tank reserves are still 
important as efficient counter-measures to preserve the viability of the 
defence at the tactical level. Deception, in the form of dumny positions, 
has an adverse effect on the efficiency of artillery preparation and 
therefore it also improves the efficiency of anti-tank weapons. As 
illustrated by Fig 13, based on a mathematical model proposed by Tkachenko 
(43), the nwnber of tanks which manage to break through a given A'IGW 
defence decreases as the nmnber of dunmy positions increases. Although 
Tkachenko's data may be questioned, the model itself illustrates the 
importance which the Soviets attach to direct fire by tanks (66) in the 
destruction of anti-tank defences. By firing at the dumny positions, the 
tanks (and by extension the EMP's) becane less effective against the real 
A'R1N an:1 fran the point of view of Kardashevskiy's model discussed above, 
the apparent correlation of forces is shifted in favour of the anti-tank 
weapons. Dumny positions may therefore be regarded as an effective - but 
not exclusive - form of deception making for an increase in the viability 
of the defence. 

* 
There is every evidence that they are well prepared to use them should 

they change their mind on this matter. 
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Figure 13. The effect of dumny ATGW positions (L) on viability, i.e. on 
the number of tanks M(n) managing to break through a given defence. 
Example quoted by Tkachenko (43), on the basis of a mathematical model. 

F. Conclusions. 

As admitted by the Soviets (2, 55) and illustrated above, the 
confrontation between armour and anti-tank defences on today's battlefield 
retains a number of characteristics of the 1944-45 and postwar periods, 
owing to the technical progress achieved simultaneously on both sides. If 
one excepts the use of nuclear weapons, which can have an opposite effect 
as stated in 'Taktika' (2), the systems and the norms have followed an 
evolutionary pattern. Earlier correlations can therefore either be used as 
they stand (the 25 and 40-50 per cent losses, for example) or they need a 
scaling factor to make them valid under modern conditions (e.g. the 30 per 
cent destruction norm can now be achieved with fewer rounds, owing to the 
increase in weapons effect). This approach is clearly illustrated by the 
emphasis which the Soviets put on norms and on tactical calculations (43, 
46, 52) , on the basis of past experience. The paper by Slabkotos and 
Martem'yanov (47) also shows that mathematical modelling is used for the 
optimization of anti-tank defences - a study which may be equally 
applicable to NA'ID defences. 

The Soviets, therefore, think themselves justified in canbining the 
notion of tactical efficiency of a modern defence with wartime norms or 
their modern equivalent, so as to relate force ratios to the likelihood of 
success. This approach should be equally valid for and useful to the 
Western tactical camnander as .it will assist his assessment of the 
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situation and give him a better insight into how the Soviets might plan an 
attack on his defences. 

Any mathematically literate Western battalion or regimental conunander 
can assess the efficiency of his anti-tank defences by using equation (3) 
with the appropriate characteristic coefficients 9 for the various weapons 
systems (aoo possibly, more elaborate optimizations) aoo take into account 
the effect of a possible reduction of 30 per cent (or more) of his weapons 
caused by Soviet preparatory artillery fire aoo air-strikes. The potential 
for destruction which remains to him can them be compared with the expected 
strength of the enemy arriving in his sector. Keeping in mioo the 25 to 45 
per cent margin between acceptable losses and maximwn losses in the 
attacking force, the defender can assess his own likelihood of success. 
This will enable him to decide whether he will need anti-tank reserves or 
reinforcements in order to preserve his freedom of action, or what the 
effect will be of external intervention in his sector, such as counter
attacks released by his senior comnander. 

It should be emphasized, of course, that the concept of efficiency 
aoo its relation to the correlation of forces is only one of a number of 
factors to be considered in the process of making a plan (64). However, it 
is also an important reminder of the attacker's expectations and 
limitations. This approach is also limited, in principle, to the lower 
tactical level i.e. the reinforced battalion with well prepared positions 
and in a favourable terrain. At brigade level and above, other factors 
such as 100bile elements (reserves and/or counter-attacks), tactical 
desants, and bypassing detachments have a considerable influence on the 
outcome of the battle and add an extra dimension to it. It follows that, 
owing to the increasing importance of mobility and flexibility at the upper 
tactical (Division, Corps) and operational (Army and Army Group/Front) 
levels, the concept of correlation of forces does not necessarily have the 
same i.nplications as for the battalion and brigade/regiment levels. 

Finally, the relatively low rate of advance during the breakthrough 
of a tactical defence (see Table 18), is one of the characteristic features 
of World War II which is likely to remain true today. Whereas the average 
rate was near 8-l0km/day for infantry and their tank support, mechanized 
forces introduced into battle during the breakthrough could achieve 10-
15km/day. It appears therefore that the rate of 2-3km/hour, accepted by 
the Soviet planners for the battle in the tactical zone under modern 
conventional conditions (38, 67) given a superiority of 3:1 or more, 
represents the upper limit. Taking into account the need to rotate 
echelons and the time needed to gather intelligence on the defences, 
average daily rates of 10-20km can be expected for the breakthrough of a 
well prepared and echeloned defence, in terrain defined as difficult by the 
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Under such unfavourable conditions as he will meet in many parts of 
Western Europe, the attacker may be forced into using massive air desants 
and bypassing or forward detachments, as discussed by Tret'yak (68) and by 
Kozhbakhteyev (69) in their studies on warfare in wooded and hilly terrain. 
These authors both stress the relevance of this problem to modern 
conditions, in particular in the Central Group of Forces. It is also 
demonstrably true of the difficult conditions to be found in NA'IO's 
Northern Region. The low rate of advance and very limited objectives of 
the Petsamo-Kirkenes Operation of 1944 bear ample witness to this. 
Nowadays, the use of air or heliborne assault in these theatres of war must 
be very attractive to a Russian officer brought up to use calculations such 
as the above. It also underlines the extreme attractiveness of surprise in 
an offensive in difficult terrain. Terrain with no anti-tank defences is 
good going for tanks, no matter how hilly or built up it might be. 

3.6. AN EXAMPLE OF CAICUIATI~ AND R:>mm USED IN SOVIET AND FIUfl' 
OPERATI<H\L PU\NNING. 

It is important to realise that the calculations detailed above are 
not confined to the office desk or the operational laboratory. They are 
also designed for the battlefield, and not just at a tactical level, but at 
operational level too. 

The following is an example from a senior officers' training course 
at a Soviet military academy. It demonstrates how senior Soviet staff 
officers are taught to think in terms of battlefield calculations and to 
rely on the nonns and calculations to determine the parameters of their 
operation and establish the viability of their plans. This example dates 
from the mid 1970's (when considerations of nuclear use were more to the 
fore than today) but the procedures are still valid and are likely to 
remain so. 

The stages of the planning/decision making process in Soviet practice 
are as follows. 

A. Clarification of the mission. 

The first stage is for the connnander to calculate the depth and width 
of the Front missions, the time to achieve these, and the required rate of 
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advance. From these calculations he derives his general idea of the number 
of armies required and their echelonment and grouping. He and/or the Army 
or Front Chief of Staff must calculate the time available for planning and 
the preparation of the troops for combat. Fran this they develop a time 
schedule for accomplishing all these essential actions. 

B. Estimating the situation. 

(a) Enetgy Forces 

During this phase the Soviet Front or Army commander first calculates 
the density* of NA'IO forces in each sector am to various depths. He 
calculates the NA'IO nuclear capability in terms of the number of soviet 
targets the enemy can engage am kilotons he can to deliver. He also 
calculates enemy artillery capabilities in terms of hectares of target area 
that the enemy can fire on, aircraft capabilities in terms of the number of 
sorties per day that the enemy can generate, and enemy air defence in terms 
of numbers of Soviet aircraft that could be shot down at one time. 

The commander then calculates the time and space factors, first those 
related to mobilizing am preparing the NA'IO units for combat and then 
those that show when units can reach their combat starting locations. For 
these he includes the NA'IO operational and strategic reserves in order to 
establish how soon they will reach the areas he believes the enemy 
comnander will want to assign to them. These calculations make use of 
simple rate of movement formulae and established norms for movement over 
various roads,** as well as norms for accanplishing each activity such as 
disembarking, dismounting, deploying, etc. Next the calculations take into 
consideration disturbances to the time schedules that might be introduced 
by disruptions to the NA'IO line of communications, blocking of ports, 
destruction of air fields am other similar events. 

The probable NA'IO concept of operations is assessed by estimating the 
length of delaying actions the enemy can hope to achieve with battles on 
each defensive line based on the calculation of the density of forces and 
weapons (see Section 5 above). For example, if the density is one canpany 
per kilometre, then a NA'IO division can hold for a day or so within its 

* 
N.B. Operational density is calculated in divisions. 

** 
See Annexes E-G. 
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12km deep J?OSition. At this time the J?OSsible locations at which the enemy 
reserves can intervene in the battle are noted from the calculation of when 
and from where they can launch counter-attacks. 

If the NA'IO comnander's initial defensive position is to the rear of 
what the Soviet commander believes to be his opJ?Onent's preferred battle 
position, calculations are made to find out if a meeting engagement* 
between the formations is to be expected. 

(b) Friendly Forces 

When the Soviet Front or Army commander turns to the estimate of 
friendly forces he makes many of the same calculations. First there is the 
mvement from garrison. This includes time taken to mbilize and bring the 
forces to full combat readiness and time taken to organise the formation 
into the attack groupings. 'lhese calculations are mostly reconfirmation of 
existing plans. The comnander can rely on the staff (all of whan know what 
will be asked of them ahead of time) to ensure that units can arrive on 
time. The calculations require information on the status of units, and 
where they draw supplies or how the supplies will be delivered. 

The combat capability of friendly forces includes calculation of 
nuclear capability in kilotons and numbers of warheads, artillery firepower 
and hectares of target area that the Soviet formation can engage 
simultaneously, air defence capability in numbers of aircraft that can be 
destroyed and aircraft in squadron sorties per day. The air defence 
calculations are especially complex since they involve detailed numerical 
factors for the effectiveness each type of weapon against different 
aircraft types and the efficiency of target acquisition to give a figure 
for a probability of kill per engagement. 

* 
A 'meeting battle' (vstrechnyy boy) is a battle at tactical level - i.e. 

up to a division on each side - fought with both sides on the move. A 
'meeting engagement' (vstrechnoye srazheniye) denotes forces on both sides 
of operational (Army and Front) scale. These concepts are sometimes 
translated as 'encounter battle' and 'encounter engagement'. The 
distinction of scale, very clear in Russian and of great importance, is 
often blurred or obscured in translation. In this case a meeting 
engagement would be likely if the NA'IO comnander could be engaged whilst 
trying to move forward to a more favourable defensive line. 
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The connnander must next establish the correlation of forces and 
weapons. This is shown in Annex A, Tables 41-47, CCMPOSITION OF FORCES AND 
DENSITY. The friendly and enemy forces are shown in terms of nuclear 
rounds, nuclear delivery means, divisions, artillery, tanks, anti-tank 
missiles, air defence weapons, and aircraft. The ratios are calculated 
using quantitative and qualitative factors and are figured for the Front as 
a whole, for each individual axis, and for each relevant depth of mission. 
They are calculated for: · the start of the operation; after the initial 
nuclear strike; at the end of the first day; at the end of the inmediate 
mission of the armies; at the end of the inmediate mission of the Front, 
and; at the end of the subsequent mission of the Front. 

The calculations for correlation and density for each of the points 
in time after the start involve calculations of the estimated losses that 
each side will have incurred. The calculation of losses in the initial 
nuclear strike - if one is inflicted - is made by taking the total number 
of rounds allocated (or, for the enemy, estimated) and from this the number 
and yield that will be targetted against divisions to get a number of 
rounds per division. Then norms are applied to estimate losses. For 
example, if a division is hit by nore than 6-7 nuclear rounds it suffers 
medium damage arrl is incapacitated. If it is hit by more than 12 rounds it 
is destroyed. The effect of losses is estimated as: 30% - 11heavy 
casualties" and 50-60% - "destruction". In nuclear conditions at 
divisional level, daily loss norms are about 5% for personnel and 8% for 
tanks, with lesser numbers for other equipment. For example, in seven days 
of fighting a loss of 50-80% for tanks is expected. At ~ level in 
conventional war 1.1-1.3%* and in nuclear war 3.8-5.3% personnel losses per 
day are envisaged. For the entire operation, 7.7-10.4% in conventional and 
27-42% in nuclear conditions are expected. Equipment loss norms are: 
oonventional - 8-9% per day; overall 40-60% for vehicles and 50-80% for 
tanks. All these norms are used to calculate the correlation of forces 
remaining at various subsequent times. For instance, at the end of five 
days of an operation it might be expected that the attacker will have 
suffered 7% losses in personnel, 40% in tanks, 25% in APCs and 35% in other 
vehicles** while the defender will have suffered 5% in personnel, 35% in 
tanks, 20% in APCs and 30% in other vehicles. The significance of 

* 
This value corresponds to GPW statistics for a correlation of forces of 

2:1 (see Table 17 and Figure 6). The examples quoted by Savkin (16) and 
discussed in Chapter 2, Section 3 correspond to daily loss rates of approx 
1% at army level. 
** 

Compare this figure with wartime experience. 
2-3. 

See Chapter 3, Sections 
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capturing the battlefield and repa1r1ng equipment to return it to battle 
quickly becanes evident when these calculations can be canpared. 

. After both opposing forces are calculated it is possible to make a 
deduction on the proper distribution of troops to the several axes and then 
to distribute the combat support arms and reserves, naval and airborne 
assaults and other support, so as to achieve the densities of superiority 
ratios which operational analysis as described in the above sections has 
demonstrated will be necessary for success in a given terrain. 

An important set of calculations is made for electronic warfare in 
determining how many conmunications links above division can be neutralized 
by the available radio eletronic combat assets. Each radio electronic 
combat battalion has a capability to jam a certain number of radio nets of 
a certain power or type. The enemy can also jam certain links. 

When the missions of the annies are detennined there are then 
calculations related to the co-ordination of forces. These are to 
establish what force groupings are to be set up and how long this will 
take. A table showing who will do what at each time is prepared. 

The locations and times for movement of the conmand posts are 
calculated based on the planned course of the offensive. Then the role of 
adjacent forces is considered. Calculations are made to see how the 
missions of adjacent forces might involve the Front and vice-versa. For 
instance the time an airborne division can sustain itself before linkup 
with ground forces is used in calculating when the airborne operation 
should take place. "Adjacent forces" include the strategic rocket forces 
and the air forces. The timing of the strategic nuclear strike (if any) or 
of the strategic air operation (as the alternative to a nuclear strike in 
the opening phase of conventional war) is considered in the calculation as 
"when to launch the operational nuclear or operational air strike". 

(c) Terrain 

The terrain is then considered in calculation to refine or amend the 
plans. The capacity of routes, ports, airfields, bridges, etc. is 
considered to ensure that the forces can move as planned. The economic 
situation in the TVD is the basis for calculations on the availability of 
local resources which can be exploited such as supplies (of food, lOL) and 
transportation means (see Appendix 7 to Annex C). 
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C. The DF.CISION. 

Finally the overall "decision" (i.e. outline plan of action) is made 
on the basis of all these calculations. 

D. Preparing the Detailed Plan. 

Once the "decision" is made the really detailed calculations begin. 
Detailed estimates of the combat capability of enemy and friendly forces in 
each sector are made based on factors which rest on scientific research and 
exercise experimentation, i.e. on the testing of such variables as weapon 
rates of fire, the running speed of infantrymen, vehicle speeds, effective 
ranges, shell lethal radii and the like, and on operational experience, 
drawn from the study of the 1941-5 war and of recent local wars. Details 
of these calculations are given in the above section of this chapter. 
Examples of proformae for operational use are given at Annex A below. 

3. 7. MFASURING RFADINFSS. 

Important to the concept of viability and sustainability is the 
ability of the comnander to assess the level at which his army can perform, 
initially and after attrition. The complex and thorough method of 
calculation detailed above in Chapter 3 answers his question providing that 
he knows the objective value of each factor in the equation. That is, he 
must have some means of assessing the level of competence and capabilities 
of the formations and units under his comnand. 

A. Training Problems. 

* To this end, standard NORMS are set for the achievement of every 
military task, starting with the work of the humblest conscript. Every 
function which the soldier is trained to do is tested at regular intervals 
against an objective standard and a mark out of 5 is allocated1 5 -
excellent, 4 - good, 3 - satisfactory, 2 - unsatisfactory, 1 - poor. An 
example of a grading is given at Annex L. The ability of the officer 

* See Chapter 3 Section 3 for a detailed explanation of the principle of 
norms. 
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commanding a sub-unit is also tested but the real test of his competence is 
the level to which he can train his unit or sub-unit. If a given 
percentage of the tmit's soldiers get "excellent" gradings, then the unit 
is known as an "excellent" unit. 

As training procedures are standardized and all training done 
according to a set of regulation drills, the standard is uniform throughout 
the Soviet Army. Within formations the training is competitive and units 
are encouraged to strive for high marks. This reflects on the comnander's 
career prospects. Spot checks and inspections are instigated to prevent 
serious cheating. 

In this way, not only is a degree of enthusiasm and drive injected 
into the otherwise dull and repetitive training routine but the comnander 
at any level can have some idea, (a) at which stage in their training 
programne his men are, and (b) how competent they are in what they have 
been trained to do. 

The concept of limiting the requirement made of each soldier on the 
battlefield is important to the concept of sustainability and viability of 
a unit. Logical and original thought is the first casualty of battle, and 
literally thousands of years of experience shows that men in battle can 
accomplish only limited and simple tasks which they have learnt to do 
thoroughly. The Soviet training system drills the soldier - who may come 
from a good variety of educational and ethnic backgrounds, in one primary 
skill and one or two related skills. There is no attempt as there is in, 
say, the British Army, to make him versatile. 

This is seen as contributing to the resistance of the Soviet Army in 
battle to the effects of stress. It does mean, however, that 
organisational procedures and the very drills taught need to be correct for 
the kind of war that needs to be fought. However, the designing and 
perfecting of drills and procedures is one of the prime requirements of 
viability anyway, and correct procedures give the greatest sustainability 
in battle. 

An example of organisational procedure is the pre-service training 
and conscription system, which has been amended over the years to achieve 
its present form. The conscripts in a tmit (who comprise some 80% of 
personnel strength) are inducted at 6 monthly intervals, so that no unit 
has nore than 25% raw recruits. Almost about every raw recruit will have 
had 140 hours of basic military training in his last years at school, so 
there will be very few complete beginners in the unit even at the beginning 
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of a conscript period, and the unit will therefore be functional at every 
stage in the training cycle. 

The principle of teaching only one or two skills, but teaching them 
thoroughly, means that reservists will not forget their skills learnt 
during conscription and will still apply them when called back for active 
duty (or mobilized for war). The standardized design of Soviet weapons 
systems (see Chapter 4 Section 2) allows conscripts trained on, say, the 
AK-47 or T-72, to operate with relative ease, the AK-74 or T-55, should the 
older (or newer) kit be all that is available in time of emergency or war. 

This total integration of the elements of a military system produces 
such a cohesive whole that it is perhaps the most important factor in 
ensuring the viability and sustainability of the Soviet Army in war. The 
Soviet approach to preparing the soldier for war is discussed in Chapter 6 
below. 

If performance of troops needs to be measured constantly, so does the 
performance of modern equipment. So important is this that a special 
branch of the services has been established to standardise instrument 
measurements of equipment. 

B. Metrology. 

"Nowadays, maintaining combat readiness at the requisite levels is 
impossible without measurements am checks of a great number of parameters 
and features of weapons and military equipment".* The increase in the 
precision of modern equipment grows year by year. The effectiveness of 
this equipment depends entirely on the accuracy of control settings, 
measure of wear and tear and so on. Attention to detail of this kind has 
not been a traditional Soviet military virtue: 11 In the old days we did 
without this kind of thing". Mass rather than accuracy was used to achieve 
the desired effect. Today, however, troop viability depends on the ability 
to sustain the standardisation and precision of instrwnents and weapons in 
battle, and in repair, and to be able to make any necessary adjustments 
quickly. The growth in importance of metrology in the Soviet Army is a 
direct result of this. 

* 
KZ 27.3.76.p2 Colonel General Pokrovskiy, Engineer, "Metrology in the 

service of combat readiness". 
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Military metrology addresses the problem of achieving the standardization 
and accuracy of those measurements which are taken with the aim of ensuring 
the combat readiness and reliability of weapons and military equipment and 
the combat capability of units am fonnations. 

Metrological Support (Metrologicheskoye Obespecheniye) is defined as a 
series of measures designed to ensure the necessary quality and required 
accuracy of measurements and instrument checks of the measurable parameters 
of anns arx:l equipment so as to keep them in a state of readiness. It 
includes: the checking, adjustment and repair of means of measuring; the 
supply of troops with all arms measuring equipment or apparatus, and; 
training teams of military metrologists. Metrological support is carried 
out in all branches of the SAF by all-anns or special-to-ann teams equipped 
with the appropriate means of measuring and also with automated measuring 
systems. 

The Metrological Service was set up in the SAF in the 1970's for the 
organisation am technical direction of the metrological organs, to ensure 
standardisation and accuracy of measurements. 

The service acquired items of military measuring equipment, did work 
to standardize and co-ordinate them and to check their condition and 
accuracy am organized a system whereby troops and MOD establishments could 
order measuring equipment and ensure its supply. The metrological 
requirements for weapons am equipment are worked out as the weapons are 
developed and metrological expertise is provided when they are in service. 
Supervision is maintained on the standard of metrological support to units, 
formations and higher formations of the forces. 

A combination of checks of personal performance and equipment 
performance is applied to many of the Soviet soldier's tasks in an attempt 
to ensure econanies. "Thrift" is the universal cry of quartermasters 
everywhere, however waste is camnon in war, yet for an offensive to run out 
of steam because earlier wastage of fuel or anmunition would be 
unforgivable in the Soviet system. The norms for ammunition expenditure 
say, to suppress strongpoints, has the virtue not only of specifying how 
many shells need to be fired to achieve the desired effect, but also of 
preventing too many shells being fired. With a conscript army in battle 
for the first time amnunition wastage is likely to be very high, and strict 

** 
Metrology (Metrologiya) (VES p442) • 
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limits are set on the number of rounds of ammunition of all types that can 
be expended in a given battle. 

The detailed measurements of wear and tear are collated as part of 
the data base which is used to decide what parts to replace and when in the 
system of preventive maintenance (see Chapter 5, Section 5) which is such 
an important feature of Soviet weapons systems maintenance and repair. 

Just as every gun is checked for muzzle velocity, barrel wear 
affecting accuracy, etc., the engine tuning of all the 1,000 or so trucks 
in a Soviet division are regularly checked to see that their fuel 
consumption is within 'the norm'. However, driver skill affects fuel 
consumption, so to qualify as a trained driver means to be able to achieve 
the acceptable minimlllll fuel consumption over a standard course. To be 
rated 'good' or 'excellent' (and receive the appropriate rewards of pay and 
priveleges) the conscript driver has to achieve improved fuel conslllllption 
figures. It is now his task to keep his vehicle in tune. Whenever he 
takes his vehicle on exercise his fuel consl.llllption is measured over the 
distance driven (with due allowance made for loads, idling time, hills, 
etc.). If there is a serious discrepancy, not only will the driver risk 
losing his status of, say, "excellent", but he has to pay for the extra 
fuel used out of his own pocket at double the comnercial rate. This 
regulation has the dual advantage of rewarding thrift and of making it mre 
difficult for truck drivers to sell service fuel to civilians. Whilst the 
latter reason may be the 100re compelling in peacetime, the former holds 
sway in war. 
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4. ORGANISING roR VIABILITY 

4.1. PRINCIPLFS. 

General Radziyevskiy's authoritative expansion of the concept of 
zhiwchest' (see Chapter 3, Section 1) em:Eilasizes just how much more than 
logistics is contained within the concept. Indeed, he identifies as the 
primary requirement the: 

"improvement in equipment levels and quality ••• 
perfecting the organisational structure of units and formations ••• 
developing the art of organising and conducting battles and 
operations* ••• " 

to which must be added the elements of support (including logistical and 
technical) and training of officers and men. 

These elements of the concept are fundamental to the exercise of 
"troop control", emphasizing just how closely linked 'viability' is with 
effective command and control in the broad Soviet definition of that term. 

The subject of how the Soviet Army has developed its current 
structure, operational doctrine and training systems could fill many books, 
and would make interesting reading. It is not within the scope ·of this 
report to provide a complete analysis of Soviet operational concepts. 
However we must draw attention to the weight that this carries in the 
concept of viability. To consider viability/sustainability as primarily a 
logistical problem is, in Soviet eyes, to put the cart before the horse. 
First, the Russian says, decide upon what 'success' means. Then, ascertain 
what, in theory, should be done to achieve that success, given the 
strengths and weakness of the opposing sides. Then, having discerned the 
different between what is essential, what is desirable, and what is 
feasible (given technological, social and economic constraints) design your 
force structure and operational plans to achieve the optimum results. Only 
then can support for the operations be planned sensibly. 

It is foolish, in Soviet eyes, to believe that 'sustainability' can 

* 
VIZH, 6. 77. 
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be achieved simply by "throwing anmunition at the problem". More skills, 
men aoo tanks may - indeed will - help, but in themselves they will not 
solve the problem of sustainability. 

In Chapter 3 we investigated the ways in which Soviet planners work 
out the norms aoo statistics so as to arrive an an answer to the crucial 
questions about what to do, how, and with how much. In this chapter we 
will look at how the results of these calculations are used to improve 
Soviet military viability. 

4. 2. WEAPONS DEVEIDPMENT AND PROCUREMENT. 

A. Weapons Design, Procurement and Manufacture. 

As can be seen in the definitions (Chapter 3, Section 1) the concept 
of "zhiwchest'" also includes the survivability of a weapon system. 
However, our concern here is not so much the ability of a Soviet tank or 
plane to survive a hit from a NA'IO missile as the contribution that weapons 
design policy makes to the ability of a Soviet formation to sustain itself 
as a viable entity in the face of a clash with a NA'IO force. 

Important to this are four major factors: (1) the reliability of a 
weapons system so that it can continue to perform the function required of 
it; (2) the ease with which the equipment can be repaired if damaged; (3) 
the ease with which it can be operated in battle by conscripts and 
reservists; (4) low cost of manufacture to enable sufficient quantities to 
be procured and sufficient reserves to be maintained to ensure a 
sustainable replacement schedule. 

The relevance of these factors to the Soviet military system 
generally is discussed throughout this study. However recent reverse 
engineering studies of Soviet weapons systems (tanks, aircraft, ships, 
electronics and missiles) have produced independent engineering analysis 
which is most revealing of the contribution of design and procurement to 
the overall viability of a military system. 

We should first remind ourselves of several key features of the 
Soviet military system: (1) It is a conscript army. 80% of soldiers, 
sailors and airmen are conscripts, a third of whom have only limited 
knowledge of Russian. There is only a very small corps of regular NCOs 
(praporshchiks). Officers receive extended p:riods of technical training 
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and perform nost of the engineering and repair work done in the British and 
US Armed Forces by junior NCOs. Battlefield repair philosophy is different 
from current :NATO practice (see Chapter 5, Section 5); (2) Discipline is 
still very severe, and officers and men are liable to be charged in cash 
for damage done to military equipment by their negligence. Serious 
infringements of discipline on the battlefield are punished by sunmary 
trial and execution*; (3) Military doctrine enforces on all sections of 
the military system and on civilian society a consistent am standard 
approach to military affairs, and ensures a high degree of military
civilian integration, and; (4) The Soviet political system provides for 
long term planning and relatively stability of defence progranmes with 
minimal changes of goals aoo priorities. 

Within the defence and industrial ministries, design bureaux are 
assigned specific responsibility for the design of new weapon systems and 
the improvement of existing systems. Design bureaux do not have R&D 
responsibilities, nor are they responsible for prcxluction. Chief designers 
and their relatively small, elite design teams work together for long 
pericxls - often twenty-five years or more. This personnel continuity helps 
to explain the consistency of the design characteristics and the 
standardization seen in their weapon systems. 

Contrasting with this strength, the primary weakness of the Soviet 
weapon-system design process is the inefficiency of the Soviet econanic 
system. Soviet designers are further constrained by the limited and uneven 
level of Soviet technology unless it is already in the plan. These 
limitations influence designers to use proven technology from established 
suppliers. 

An analysis of Soviet weapon systems reflects operating and 
maintenance philosophy different fran that of the US or UK. Soviet 
designers are obviously aware that they have a large conscript army, navy 
and air force without large numbers of technically proficient senior non
corranissioned officers. Sophisticated maintenance and repair 
responsibilities are assigned to officers, who are "hands-on" engineers and 
not managers as in the US or UK. The Soviets' recognition of the limited 
capability of their conscripts strongly influences the design of their 
weapon systems and their maintenance and training concepts. As a 
consequence, Soviet weapon-system design is consistent with limited 

* 
See Berman and Kerner, "Soviet Military Law and Administration". 

Harvard U.P. 1955. 
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equipment utilization in peacetime, high equipment availability during 
short periods between overhauls, the use of a large manpower force with 
limited skills, the use of depot or factory maintenance, and the repair of 
equipment in the field by replacement of modular elements which requires a 
minimal am:mnt of special test and maintenance equipment. 

Since the late 1960s, Soviet weapon systems have shown significant 
improvements in performance, which is reflected in P:lrt by an increase in 
canplexity and size. Yet because the Soviets have continued to adhere to 
their long-standing design p,ilosophy, the operability of these new weapon 
systems is still generally similar to that of the older, simpler vehicles 
they replaced. An Israeli general, a user of both American and Soviet 
equipment, recently observed: "American weapons are designed by engineers 
for other engineers, whereas Soviet weapons are developed for the combat 
soldier". Soviet weapon systems are usually "soldier-proof". They are 
designed for operators with limited skill and require little maintenance. 
They appear often to be designed to meet a single mission requirement and 
hence lack the operational flexibility of comparable Western systems. The 
performance of Soviet systems is adequate, however, bearing in mind the 
requirements of Soviet doctrine and tactics. 

The combined effect of all these factors (including that most 
important motivator, punishment for failure) is conservatively designed 
weapon systems in which risks are generally minimised: simple, producible 
weapon systems that use proven technology whenever possible. In addition 
to a close interaction between user and designer, there seems to be a 
strong desire to ensure customer satisfaction. It is not without reason 
that the Soviet helicopter designer Mikhayl Mil is reported to have 
regularly urged his subordinates to "make it simple, make it rugged, make 
it reliable, and make it work". Nothing could be more beneficial to a 
concept of viability. 

Whilst the principles are applicable to all weapons systems, we have 
chosen to refer to the tank as a useful example. Similar data is available 
for ships, aircraft and missiles. 

Soviet main battle tanks generally weigh only two thirds as much as 
American tanks, although they generally have bigger calibre, higher 
velocity guns and equal armour protection and mobility. The weight 
difference is due primarily to the difference in the respective volumes 
enclosed by the armoured carcase. Five design factors were identified 
which explain the smaller armoured volume of Soviet tanks. 

- The ioost significant factor is that, up to the T-62, Soviet tank engines 
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were mounted transversely and had simple, uncooled, mechanical clutches and 
transmissions. They were more tightly packed into a tank than were 
American engines and required 30% less volwne per unit of horsepower. On 
the other hand, as a result of this tight packaging, the replacement of a 
Soviet tank engine is a difficult, manpower intensive operation. 

- Soviet tanks carry al:x>ut one half of their basic fuel load external to 
the tank's armour. Supplementary fuel can also be carried externally in 
large, portable dnnns. The basic fuel load in Western tanks is located 
within the tank's armour carcase and provision is not normally made for 
carrying supplementary fuel. 

3 
- The Soviets provide less space for each tank crew member, about 0.57m 
(20ft3) as canpared to 0.71m3 (25ft3). The us designs its tanks so that 
95% of recruits can be accepted as crew members, whereas the Soviets, who, 
on the average, are shorter than Britons, Americans or Germans, select 
their smaller conscripts as tank crew members. However, studies by the US 
Army's Human Engineering Laboratory at Aberdeen Proving Ground have found 
that the habitability of a Soviet tank and the effort required to operate 
it are generally acceptable and should have only a minimal effect on 
overall crew performance. 

- Soviet tanks carry about 20 fewer rounds of anmunition. This saves about 
the same amount of space as either the use of external fuel or the adoption 
of lower habitability standards. 

- Finally, the depression angle of Soviet tank guns is limited to about 4 
degrees canpared with 10 degrees in American tanks. The Soviet designer 
would reason that the reduced turret height above the gun trunnion enhances 
tank survivability when firing fran a defilade position over an obstacle on 
the flat terrain of European Russia. The Western designer would maintain 
that a large gun depression angle increases a tank's flexibility on the 
irregular terrain found in many other parts of the world, since it reduces 
turret exposure in a hull down position when firing over the crest of a 
slope of more than 4 degrees. Latest Soviet tanks with autoloaders have 
improved gun depression, but still much less than NA'IO tanks. 

Soviet tanks equal comparable Western tanks in frontal armour 
protection and exceed them in mean normal protection. There are 
indications that the new Soviet T-64 and T-72 tanks use advanced armour 
which may provide greater protection than that of M60, Chieftain or 
Leopard. In general, the proportion of tank volume occupied by fuel plus 
ammunition is the same for US, British and Soviet tanks. They are, 
therefore, probably equally vulnerable to a catastrophic fire occurring 
after a hit. Furthermore, the British and American tendency is to stow 
amnunition in the exposed turret, whereas the Soviets tend to stow 
ammunition low in the hull. 
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B. Detail of Design Practices. 

There are several design practices which do not determine the overall 
design or the characteristics of a weapon system, but which do determine 
the selection of sub-system components. These detail design practices tend 
to influence the trade-offs which are made when addressing the cost and 
operability of weapon systems. 

Simplicity: The jet engines designed by the Tumanskiy Design Bureau are 
one of the most vivid illustrations of the benefits of design simplicity. 
The total number of parts - including fasteners, washers, etc. - is 
estimated to be only 30-40% of the number found in American engines with 
comparable performance characteristics. The Tumanskiy Rll/Rl3 engine used 
in the MiG-21 has less than one sixth as many parts as the canparable J79 
engine used in American aircraft such as the F-4. The 100re modern R25 used 
in the MiG-23-27, whilst more complex than the Rll is still much simpler 
than its Western counterparts. 

The simplicity of Soviet weapon systems is the reslt of clever 
conceptual design to meet producibility, reliability and maintainability 
requirements. In a few cases, it is an indication of technological 
limitations, usually in terms of manufacturing capability and capacity. 
Similarly the crude finish of various parts of Soviet equipment is 
generally the result of a practical trade-off between ensuring adequate 
performance and minimizing production costs. 

Newer Soviet weapon systems are increasing in capability and 
complexity in response to requirements for higher performance. For 
example, while the 1962 vintage T-62 tank is estimated to have fewer sub 
systems than the US M60, the current T-72 tank - which is ioore a:lvanced 
than the T-62 in terms of fire control and suspension - probably has the 
same number of sub-systems as the American ABRAMS. Nevertheless, even new 
Soviet weapons systems are on the whole more simple than those of the 
United States. 

Another feature which contributes to the producibility and 
maintainability of Soviet weapon systems is their standardization. Soviet 
weapons are designed as far as possible using off-the-shelf components. 
Soviet designers appear even to accept performance penalties when 
standardized parts cannot provide the desired performance. 

The standardization in Soviet weapon systems appears to reduce system 
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development risk and improve producibility and reliability. However, it 
also restricts technical innovation and system perfonnance. These 
deficiencies are offset, in part, by highly skilled designers who are often 
able to conceive clever design solutions using obsolescent canponents. 
Western weapon systems, in contrast, are generally designed to optimize 
perfonnance, often by using advanced technology. In some cases, however, 
the use of advanced technology has a negative impact on personnel 
proficiency, training am turnover which can more than offset the 
relatively small improvement in weapon system performance. 

Comparative cost assessments corrlucted by American manufacturers of 
ships, missiles, tanks, aircraft and jet engines have consistently shown 
that Soviet weapon systems could be produced in the United States for about 
one third to two thirds the cost of comparable American systems. 

C. Reliability and Maintainability. 

The detail design and development factors which effect the 
reliability and maintainability of us and Soviet weapon systems canpare as 
follows: 

Canplexity 
Sub-system accessibility 
Number of parts 
Derating of equipment 
Changes and modifications 
Tolerances 
Specifications 
Performance 

GE/US/UK 

high 
high 
large 
relatively low 
nwnerous 
tight 
stringent 
optimized 

SOVIET 

limited 
limited 
low 
relatively high 
limited 
open 
less stringent 
adequate 

These characteristics are consistent with the Soviets' attempt to 
achieve an assured level of reliability for a limited period of time with 
minimum maintenance requirements. They do this by using existing 
technology, rating components conservatively, paying attention to quality 
where necessary, providing adjustability and operational flexibility and, 
most importantly, by establishing realistic performance goals. The result 
is that Soviet eguipnent is very reliable. The simplicity and 
standardization of Soviet weapon systems further enhances reliability and 
simplifies maintenance, an important contribution to viability. 
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Chapter 5, Section 5 gives details of the repair and maintenance 
philosophy and organization in all branches of the Soviet military system. 
The stability in the procurement system facilitated by the ability to 
predict, with a high degree of reliability, maintenance requirements and 
costs over a whole life-cycle of the equipment contributes significantly to 
lowering cost aoo improving acquisition schedules. 

Soviet weapon systems appear to be designed for use in a war 
environment where a limited operational life can be expected. Based on 
their technical characteristics, it has been concluded that during the 
initial stages of a conflict, the availability of Soviet weapon systems 
would be high and, by Western standards, the demands on the Soviet 
logistics system should be limited, thus improving overall force viability. 
However, a substantial reserve of complete weapon systems, above and beyond 
that required to replace combat losses, would be required to maintain 
frontline viability. The detail design and development factors which 
affect the availability of Western and Soviet weapons systems canpare as 
follows: 

Time between overhauls 

Organizational maintenance 
Parts replacement 
Service life 
Maintenance skill level 
Special test and maintenance equipment 
Reliability 

Changes and modifications 

US/OK/GE 

long 

extensive 
extensive 
long 
high 
extensive 
adequate, long 
periods 

in the field 

SOVIET 

relatively 
short 
limited 
limited 
limited 
low 
limited 
excellent, 
shorter 
periods 
at the depot 

One major factor contributing to the reliability and maintainability 
of Soviet weapon systems is the Soviet approach to redundancy. The Soviets 
appear to place emphasis on optimizing the overall combat system 
effectiveness of a unit or force. Therefore, they tend to provide 
redundant systems and alternative modes of operation for their individual 
equipment. By canparison, Western weapon system design emphasises 
individual weapon system performance and peacetime lifecycle costs. 
Western weapon systems therefore tend to be designed with extensive 
subsystem and component redundancy to prevent single-point failures within 
the system. However, because of space, weight or cost considerations, 
redundant systems or alternative modes of operation are generally not 
provided. This is extremely important in maintaining the viability of a 
system. 
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A good example of these differences is the combat system of naval 
ships. US arxl British ships are often designed with a single, multipurpose 
weapon system of high performance that has a single, automated node of 
operation. By canparison, Soviet ships are generally designed with a 
highly redundant combat system comprising several weapons and sensors, many 
of which have several alternative modes of operation. Because us and UK 
weapon systems are provided with a minimum of redundancy or alternative 
modes of operation, and generally cannot be readily repaired, they are 
susceptible to what can be best described as "precipitious degradation" or 
"hard failures". By canparison, Soviet weapon systems are more susceptible 
to "graceful degradation" or "soft failures", i.e. they remain 'viable' 
for longer than their Western counter-parts. 

D. Conclusions. 

An analysis of Western and Soviet weapons systems indicates that, 
vehicle for vehicle, weight for weight, the performance of Western and 
Soviet weapon systems is generally similar. 

Expert analysts have concluded that the United States sanetimes 
achieves only about three quarters of the performance designed into its 
weapon systems. This happens because of the difficulties in operating and 
maintaining technologically advanced weapon systems. The Soviets, by 
canparison, even though their weapon systems are becaning more canplex, 
generally design simpler systems which, while not always as capable, are 
generally easier to operate and maintain. As a result, the Soviets achieve 
excellent reliability and nearly all of the performance designed into the 
system. 

We conclude that the West has not always been successful in 
compensating for numerical inferiority by qualitative superiority, and may 
have technically underestimated older Soviet weapon system. Because of the 
inherent strengths of their cohesive defence system, the Soviets have been 
able to generate effective, operable, reliable and low cost weapon systems, 
contributing significantly to the viability of their forces in war. 

4. 3. IMPROVDIERl'S IN FORCE STRIJClURE AND ORGANISATIOO. 

A. Divisional Organization. 

As the highest tactical formation with a fixed Table of Organization 
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and F,quipment, and as the 'currency' in which the Soviets calculate 
operational density, the division makes a convenient example through which 
to study Soviet improvements over the 14 years from 1971, providing 
evidence as to how seriously the subject of viability is taken. We would 
suggest that the reader remind himself of the Soviet definition of 
"viability" by reference to Chapter 3, Section 1. 

Tank strengths have increased marginally in a tank division, but by 
almost 50% in a motor rifle division. This is partly due to a 
strengthening of a motor rifle regiment's tank battalion from 31 to 40 
medium tanks, presumably to enhance a regiment's shock power. Even more 
significant has been the formation of a separate tank battalion of 51 
medium tanks giving increased flexibility to the motor rifle division 
commander. He can now form a reserve, protect an open flank, or reinforce 
the efforts of his mechanised infantry without having to deplete his tank 
regiment. 

Motor rifle troop strength has increased by about 10% in a motor 
rifle division, but by 100% in a tank division. This is the result of 
giving each tank regiment a motor rifle battalion which can clear minor 
bodies of defending infantry aoo anti-tank guided weapons (A'IGWs) fran its 
axis. As long as it was assumed that nuclear weapons would clear the way 
for the tanks, and that most combat would consist of mounted meeting 
engagements, this was not an important consideration. However, the 
acceptance of a conventional phase in a war in West Germany, a country with 
a patchwork of villages, towns and wooded areas, has resulted in a 
requirement for infantry arxl artillery support for the tanks. Such support 
is going to be most effective if it comes from sub-unit organic to the 
regiment. 

The nost spectacular increase has been in artillery and mortars, with 
the motor rifle division strengthened by 40%, and tank-division strength 
doubling due to the growing indirect-fire capability of both tank and rotor 
rifle regiments. Each regiment now has a battalion of 18 122mn howitzers 
and each rotor rifle battalion has six 120nm nnrtars. Thus, in a 30min 
preparation, using one unit of fire per multiple rocket launcher, 1.25 per 
howitzer and 1.5 per roortar, the division can deliver 670.5 onst of high 
explosive. Qualitative improvement has matched quantitative improvement. 
Most divisional artillery is now self-propelled and thus well able to keep 
up with the progress of a battle - only the BTR-60PB regiments and one of 
the . divisional howitzer battalions still use the towed D-30. Artillery 
reconnaissance has also improved with the intrc:x1uction of Small Fred and 
Big Fred battle£ ield radars and laser rangef inders, wh.ile the widespread 
deployment of the three types of artillery comnaoo reconnaissance vehicles 
testifies to an improvement in command and control. These increases and 
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Table 25. Changes in Numbers and Organization of Fully Deployed 
1) Tank aoo Motor Rifle Divisions 1971-1985. 

:sub-Unit or : Motor Rifle I Tank I 

!major egpt I Division I Division I I 
I I I 
I I I 
I 11971 19851 1971 1985 I 
I 
I 

ITk bns 6 7 10 10 
IMR bns 9 9 3 6 
IMed tks 188 272 319 331 
IAPCs in Motor 243 270 81 162 
!Rifle companies 
IMRLs 18 18 18 18 
1152nm hows 18 36 36 
1122mm hows 54 90 60 90 
1100nm A-Tk guns 18 18 
ll20mn nortars 54 60 18 36 
lTotal mortars 162 222 96 180 
I and artillery 
I 
I 

I Helicopters 18 18 

(Category 

improvements are mirrored in army-level artillery regiments and Front 
artillery divisions as well. 

The divisional restructuring program has produced more balanced 
formations. vlhile the motor rifle division is better suited to a 
breakthrough battle than the tank division, the latter can now fight 
through difficult country or prepared defences. On the other hand, while 
the tank division is ideal for pursuit, for exploiting surprise against an 
unprepared enemy or for acting as an CMG, the motor rifle division has the 
tank strength necessary for a rapid advance which will lead to meeting 
engagements with enemy reserve armoured groups. Both divisional types are 
structured for offensive operations in which shock action plays a large 
part. 

While much weaker than NATO in defensive anti-tank systems, the 
Soviet division is much stronger in artillery and heavy mortars (needed to 
suppress defending ATGWs and hand-held anti-tank weapons during the 
assault) as indicated in Table 26. It is slightly weaker in tanks than its 
US equivalent but noticeably stronger than the West German. The Soviets 
achieve this advantage in firepower and shockpower with the deployment of 
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markedly fewer troops. 

The Soviets derive a series of tactical advantages from deploying a 
greater number of regiment and battalion headquarters. More but smaller 
units and sub-units can ease command and control problems and certainly 
increase flexibility. This also minimizes the effect of a headquarters 
being destroyed and restricts the impact on morale of heavy casualties 
falling on a particular unit or sub-unit. 

Small sub-units are also better suited to acting as raiding 
detachments, for example, fran an CMG. As they are easier to control, they 
are likely to beat the enemy to the punch when acting as an advance guard 
or forward detachment. 

As befits an army whose concept of war requires shockpower the 
Soviets stress the value of concentrated armour. With a ratio of three 
tank battalions to one motor rifle battalion, the tank regiment is a very 
armour-heavy unit. It will almost always be fought as a unit arrl not used, 
like UK or Us armour, to form more or less balanced groups. '!be reasoning 
behind this tactical utilization is persuasive. If organized defences have 
been pre-empted through surprise or broken through by balanced motor rifle 
units, a regiment of 95 tanks erupting into the enemy's depths will be more 
effective in a meeting engagement than the enemy tank-infantry group. 
Similarly, when the Soviets are reacting to the inevitable counter-attack, 
a strong armoured unit is more likely to stop the advancing enemy and wrest 
back the initiative, ensuring the uninterrupted advance of the rest of the 
formation. 

Five other aspects of the division's organization and handling 
illustrate the extent to which the Soviets are prepared for a fast moving, 
fluid battle. 

Divisional reconnaissance has improved substantially, reflecting the 
need for a more detailed intelligence picture if conventional weapons are 
to be substituted for nuclear. Thus, during the last decade, dedicated 
divisional am regimental ground reconnaissance assets have grown fran 22 
Pl'-76s, 32 BRDMs and 20 M-72 motorcycle combinations to six medium tanks, 
31 :eMPs (including up to seven radar-carrying variants), 35 BRm-2s and 70 
M-72s. The radio-monitoring company at divisional level has a greatly 
improved capability with the Turn series of EW equipment. It can now 
intercept and · DF, with increased accuracy, all HF, VHG and UHF 
comnunications. 
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Table 26. Comparison of GSFG, USAREUR and Bundeswehr Divisions. 

I Tank/Armoured I 
I I 
I Division I 
I I 
I I 
I I 

:usSR USA FRG :ussR USA 
I I 
I I 

1No of manoeuvre regts/1:x:ies 4 3 3 4 3 
:No of tk bns 10 9 7 7 7 
:No of mech bns 6 6 5 9 8 
:No of recce bns 1 1 1 1 1 
:Total no of manoeuvre bns 17 16 13 18 16 
IPersonnel in div 12,000 17,000 15,000 13,300 18,000 
1Majoregpt in div: 

Med tks 331 360 264 272 288 
APCs/MICVs in infantry 
companies 162 180 144 243 216 
A-Tk guns 18 
ATGWs* 9 480 186 51 534 
Guns/Hows 126 112 72 126 112 
MRLs 18 16 18 
Hy mors {i.e. over 100mn) 36 30 60 

FRG 

3 
5 
7 
1 
13 
15,000 

231 

180 

222 
72 
16 
36 

Soviet combat engineers are well equipped to maintain momentum in the 
face of adverse terrain and enemy route denial. Having previously prepared 
for the devastation of the nuclear battlefield they, unlike most other arms 
and services, have not needed any increase in strength {though new 
equipment continues to enter service, like the M-2 type bridging/heavy 
ferry seen during the Zapad 81 series of exercises). Every division has 
over 50 items of plant for route opening, although the excellent cross-

* 
All separate ATGW launch platforms are counted as one, whether single, 

manpack launcher or a multiple, vehicle mounted system. For the Soviets, 
only ATGWs in dedicated anti-tank sub-units have been considered. 
Virtually every combat BMP carries a Sagger rail {there are 214 in the tank 
division and 152 in the 100tor rifle division, including those for 
reconnaissance). However, so great is the problem of training Sagger 
operators, combined with the problem of the twice yearly troop rotation, 
that the effectiveness of BMP gunners with A'!Gvs is very suspect. The 
problem will be much less marked with the AT-4 Spigot 100unted on the newer 
marks of BMP. 
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country mobility of even logistic vehicles reduces their dependence on 
roads. The division also has about ten assault boats, six heavy ferries, a 
dozen amphibians, more than 36 vehicle-launched bridges and upto 240m of 
Class 60 ribbon bridge to cross the frequent water obstacles it anticipates 
in Western Europe. Engineer support is discussed in detail in Chapter 5, 
Section 6. 

Contamination from chemical or nuclear weapons, whether as a result 
of enemy attack or fran moving through an area struck earlier with Soviet 
weapons, is a problem taken very seriously. Modern equipment, even 
logistics vehicles, has excellent filtration systems arx:l emergency 
decontamination facilities. The division musters 16 specialist chemical
reconnaissance scout cars to provide early warning arx:l analysis of the 
threat, and 64 decontamination vehicles for the speedy restoration of 
combat efficiency. This canpares very favourably with a USAREUR division's 
nine vehicles and the total deficiency in the British Army. 

During World War II, both Soviet and German armour and resupply 
trains suffered severely from air attack. Today, with the increased range, 
payload and accuracy of air-delivered weapons, the threat is much greater. 
In recognition of this fact, the Soviets have invested very heavily in 
mobile air-defence systems. To make both tactical and technical counter
measures more difficult, they deploy a mix of systems, using different 
guidance techniques,and with overlapping engagement envelopes. With scores 
of tank-nnunted anti-aircraft machine-guns, 57 (tank division) and 99 
(motor rifle division) SA-7s, 16 ZSU-23-4s, 16 SA-9s or SA-13s and 20 SA-6s 
or SA-Ss, the divison can greatly reduce the effectiveness and increase the 
cost of NA'IO air attack. 

Soviet divisional headquarters are kept small and mobile - 130 
vehicles (including signals), canpared with the much small British division 
which has as much as 255. This system of command and control, well suited 
to an army enjoying the initiative in a rapidly changing situation, was an 
important ingredient in both German and Soviet successes in World War II. 
It would appear to be equally relevant today, at least in Soviet eyes. 

B. Army and Front Organization. 

A division is only one cog in a very large machine and the relative 
significance of the division is yet another dissimilarity between West and 
East. In NATO, it is the key formation, semi-autonomous and designed to be 
sustained in action for long pericxls of time. Senior formation comnanders 
have a relatively limited ability to influence the course of the battle. 
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By contrast, armies and Fronts are the key formations in the Soviet Army, 
the division being little more than tactical arrl potentially expendable. 
The army is the basic operational level. 

Tables of organization and equipment are not inviolable. The Front 
conmander can arrl will, for example, take artillery, transport or resupply 
from one division to reinforce the efforts of another to maintain 
viability. Nor will be encounter any argument from the deprived division. 
Higher formations also have considerable combat resources of their own 
which add weight to important axes am provide the reserve necessary to 
meet the unforeseen developments of mobile warfare. They also have 
substantial reconnaissance means to identify in time any threatening enemy 
concentration or new defence belt. Numerous airborne platforms a£e 
available with a wide variety of sensors. These supplement and refine the 
intelligence produced by hundreds of long range reconnaissance patrols 
along with a vast radio am radar intercept and DF organization. 

Army artillery regiments typically muster 48 152mm guns and 48 152mm 
howitzers, though an increase to meet the demands of conventional warfare 
is taking place. Front artillery divisions vary in composition according 
to the importance of the mission, but they can be about four times the size 
of army units. GSFG's 34 Guards Artillery Division, for instance, probably 
comprises a brigade each of BM-27s, 2S-3s (M-1973 SP gun-howitzer), D-20s 
and 2 s-ss (each brigade having four battalions of 24 weapons). These huge 
artillery reserves enable the Front conmander to achieve a World War II 
scale concentration for a breakthrough operation, should this prove 
necessary. During mobile operations, however, control will be 
decentalized, formation artillery going to key divisions to form divisional 
artillery groups of considerable strength am thus enabling them to 
overcome without delay any hastily assembled defence in the enemy's depth. 

The Front conmander now has an even greater, and more flexible, 
source of firepower under his direct control. Frontal aviation's tactical 
air armies have become organic to the Front they support. This facet of 
the recent major reorganization of the armed forces is presumably designed 
to make army air co-operation more initimate am speedier, thus genuinely 
bringing air :EX)Wer, fixed-wing as well as rotary, into the combined arms 
team as called for by the Conmander-in-Chief of GSFG. 

If the enemy can be attacked throughout his operational depth, his 
political collapse can perhaps be precipitated. If nuclear or chemical 
release is given, SSMs, army Scuds and Front Scuds and Scaleboards (or 
their new replacements, SS-22s an:l SS-23s) will be devastatingly effective. 
However, Soviet conventional capabilities must not be· despised. 
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Diversionary troops, in co-operation with local agents, have the potential 
for considerable physical, and through sabotage aoo assassination. Long
range reconnaissance patrols can also target air attacks with precision
guided weapons. The new GSFG air assault brigade and the army level air 
assault battalions, together with the airborne divisions pose .a 
considerable threat to the enemy's tactical, operational, even strategic 
rear. This is particularly true now that the widespread issue of the~ 
makes it possible (albeit with the use of prodigious numbers of aircraft) 
to insert a light armoured force by parachute. This ever present threat to 
the rear will greatly canplicate the task of NA'IO comnanders with a chronic 
scarcity of resources. 

Most armies and Fronts have one or two independent tank regiments 
(with a larger establishment than those organic to divisions) which provide 
a useful reserve. 

Higher formations possess substantial engineer assets, which, as with 
artillery, can be allocated to main axes to maintain mobility aoo ensure 
speedy obstacle crossing. Army-level engineers alone have about 1,000m of 
ribbon bridge, 30 truck an:1 tank-launched bridges, 36 heavy ferries, 40 
arni;ilibians with trailers and dozens of items of plant. 

C. The Teeth to Tail Ratio. 

The echelon concept (see below Chapter 4, Section 6B) means that 
armies, and more particularly Fronts and Theatre forces, must have large 
numbers of divisions. The Soviet Army has precisely such large numbers. 
One way in which the Soviets reduce the enormous cost of their provision is 
by economising on the battlefield endurance of the individual division. 
Its organic logistic backup is well below canparable NA'IO standards. Thus, 
as Table 26 shows, a Soviet division fields greater firepower than its NATO 
rivals for a substantially lower manpower cost. The Soviets treat the 
problem of rear support as a unitary problem, rather than 
canpartmentalizing it into regiment, division or Army packages. They 
concentrate much of their logistic capability at Army and Front level. 
This ensures that resources are not wasted through idleness, as might 
happen in NA'IO divisions which have the organic logistic capacity to 
undertake the most demanding mission, regardless of a formation's current 
task. Soviet divisions are supplied according to need as determined by the 
planners at Front level. Priority is given to those attacking on a main 
axis, and meeting heavy opposition, with less emphasis on minor axes or 
defence. Formations in second echelon, in reserve or burned out and 
withdrawn from combat can live on their own limited resources. When a 
second echelon is conmitted, support is switched fran a "tired" first 
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echelon or organization. Thus the viability of armies and Fronts can be 
sustained. This principle of maintaining what are in effect major reserves 
of logistics and firepower at a high level gives greater flexibility to the 
operational comnander, and is a key feature of force structuring. It is 
well illustrated in the description of logistic support to be found below 
in Chapter 5, Section 3. 

It must not be thought that this analysis is now complete, and that 
Soviet force organisation and structure is now perfected. On the contrary, 
it is in a constant state of steady development and change. This 
development, following the principle expressed in General Radziyevskiy's 
definition of viability (see Chapter3, Section 1) is based on a meticulous 
collection and analysis of data, careful calculation, judicious experiment 
and a thorough study of military experience. 

So as not to create unwarranted disruption in training routines, 
experimentation is limited in principle to a few selected formations which 
"trial" a new concept, in close co-operation with weapons staffs and 
operational analysts. It would appear that recent attention is focussed on 
the relevance of the divisional structure itself, and the very concept of 
having a fixed table of organisation and equipment at regimental and 
divisional level and the credibility of combined arms at the battalion 
group level. It will be remembered that the division/regiment structure 
was developed during the 1941-5 War for forces which were then largely 
infantry, with very limited individual skills, and restricted command and 
control capability. It optimised the employment of large forces with 
limited C3 assets across flat terrain. 

As General Radziyevskiy indicated in his definitions cited above, and 
expanded in his books "Tankovyy Udar, (Tank Blow) , Proryv, (The 
Breakthrough) and Armeyskiye Operatsii (Army Operations)" as the war 
progresses and the Soviet Army became more mechanised, the brigade and 
corps structure was introduced for mobile forces to allow their greater 
flexibility to be exploited. 

In principle, the corps/brigade structure allows for a variable table 
of organisation and equipment and variable teeth to tail ratios. This 
makes it possible to vary the number and types of sub-units (battalions) 
within a brigade so as to 'tailor' the force more appropriately to deal 
with specific features of the battle. Sub-units in a brigade are smaller 
and more numerous than in a regiment, the number of brigades in a corps may 
change with circwnstances (whereas the number of regiments in a division, 
in principle, will not). The number of corps and divisions in an army is 
variable and both concepts can be accommodated within the army structure, 
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although in the GPW it was more common for tank armies to contain only 
corps and brigades (of tank, mechanised or cavalry troops). 

'!his more flexible concept would require a much higher degree of 
training and skill for staff officers down to a low organisational level, 
but it does allow for a more rational distribution of resources against a 
very varied defence such as NA'IO might present. The greater flexibility, 
if it can be achieved, will also allow increased manoeuvre of fire by the 
artillery. The most recent artillery norms (see Chapter 3, Section 2 and 
Annexes B, C, D and Chapter 3, Section 5) demand such high concentrations 
am densities of fire that existing artillery C3 systems within a division 
will not be able to achieve suppression of all the targets in the 
divisional path during the high speed of advance demanded by operational 
doctrine. New electronic C3 equipment will enable 'brigaded' artillery 
fire to be concentrated more effectively on targets in the path of the 
corps. It will be easier to integrate extra artillery allocated by army 
and Front into the corps' fire plan than it is into the division's with its 
more rigid structure •. 

The disclosure of the existence of an army corps in Afghanistan 
(where less rigidity is also a requirement) has given point to the recent 
doctrinal discussions on this score. It would appear to us that the 
corps/brigade concept is under consideration for application in the 
European Theatre as a means of exploiting the inherent flexibility of new 
equipment and coping with the varied conditions that will face Soviet 
forces which may have to attack NA'IO in a conventional war. In nuclear 
conditions, the advantages of the simplicity and ease of control of the 
division/regiment structure are overwhelming. In conventional war, they 
are not necessarily so: the force that has the job of storming the British 
defenders of Hannover, and the force that has to fight an encounter battle 
with a Bundeswehr panzer division might firrl it convenient to have 
different structures and resources. As was shown in Chapter 3, Section 6 
the Russians expect to take the initiative and consequently a high degree 
of prior planning can be accomplished so that force structures can be 
decided on before starting the operation. Here again the flexibility of 
the corps/brigade structure is an advantage. 

So important is force structure and organisation to the achievement 
of viability that we consider this to be one of the most important areas of 
development in the Soviet Army today, and one which will have far reaching 
implications for their ability to cope with future developments in weapons 
technology and the incorporation of new technology and tactics into the 
battlefield plan. 
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4.4. iBB MOOILIZATIW SYS'l'EM. 

A. Principles. 

The perception of the possible course of a future war against NA'ID, 
coupled with the historical experience and consequent doctrinal conclusions 
detailed in Chapter 2, plus the need to be able to fight other wars (in 
Afghanistan am the Middle East, against China, perhaps elsewhere in the 
Third World at some future date) have all to be taken into consideration by 
Soviet planners when deciding on the strategic structure of Soviet forces. 
This is, indeed, the function of Soviet Military Doctrine.* 

The Soviet Defence Council must take into account, however, not just 
the possible kinds of wars but the likelihood of their happening, the 
potential dangers of each, the strength of the economy and the plans for 
its development (which influence the resources to be allocated to military 
buildup), and certain sociological factors (the morale of the population, 
the number of 18 year olds for conscription, the national expectancies of 
rising living standards, etc.). 

As a result of these conflicting requirements, the USSR has chosen: 
(1) to maintain the bulk of its armed forces on a skeleton cadre status 
which would take some time to :roobilize1 (2) to apply universal conscription 
to provide a vast base of mobilizable manpower for expanding the armed 
forces in wartime1 (3) to maintain vast reserves of military equipment and 
amnuni tion, even obsolescent models, with which to equip these mobilized 

* 
11A military doctrine is a structured set of views, accepted in a country 

at a given time, which covers the aims and character of possible war, the 
preparation of the country and its armed forces for such war, and the 
meth<Xls of waging it". Soviet Military Encyclopaedia, current edition, 
Volume 3, p.225. 
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* 
forces; (4) to maintain centralized reserves of food and fuel to sustain 
the military am the population in event of war; (5) to maintain a force 
of ready-deployed formations facing NATO big enough to deter attack, 
reinforce Soviet control of Eastern Europe, arrl, with only very limited 
mobilization, achieve the main aims of a war against NATO on the Central 
Front in the initial period, given favourable circwnstances. 

The system of calculating NATO and Soviet relative strengths and 
capabilities, detailed in Chapter 3, allows a Soviet comnander-in-chief to 
determine with some certainty the extent to which circwnstances at any 
given time are favourable or not. 

. . Operational analysis conducted under the auspices of the General 
Staff determines the most effective operational concepts to be employed so 
as to make best use of the available resources and best exploit the enemy's 
weaknesses in order to attain the goal of rapid conventional victory and 
the collapse of NA'IO. 

The availability of massive reserves of men and equipment and an 
effective mobilization system provide a reliable fall-back capacity to 
fight for a longer period if a rapid end to the war eludes the Soviet 
commander-in-chief. In Soviet eyes, NA'ID consistently_overestimates the 
capacity of Soviet deployed forces and consistently understates the Soviet 
capacity to generate and deploy reserves**• The more concepts of war 
switch to the conventional arena and the less reliance is put on nuclear 
weapons, the more this latter factor becanes important. 

* 
The extent to which this concept is incorporated into Soviet planning is 

often underestimated, and the expense of maintaining such vast reserves is 
often lost in civilian construction efforts. An obvious example is the 
military rationale for the Baikal Amur Main Railway. A less obvious 
example is the use of unnecessarily large diameter pipelines for natural 
gas distribution. This ensures a considerable underground, protected am 
dispersed reserve storage capacity of gas in the pipeline itself which 
probably exceeds the gas storage facilities at terminals. 
** 

These are not 'reserve formations' but formations kept at a small 
percentage of personnel strength and 'fleshed out' with reservists when 
needed. 
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B. The Military District System. 

The 100bilisation of this miliary machine depends on the Military 
District (MD) system. In peacetime Soviet military formations dispersed 
around the country are subordinated to commanders of the 16 Military 
Districts go into which the USSR is divided. Troops abroad are 
subordinated to 'Groups of Forces' (e.g. Group of Soviet Forces Germany) -
in essence operating as MDs on a war footing. Naval forces are 
subordinated to one of the 4 fleets. The 7 airborne divisions are 
subordinated directly to the MOD in Moscow. 

A Military District is a large administrative framework, linked to 
the civilian 'oblast' administrative framework, which has the task of 
organising and supporting military formations in a given area. (A fleet 
fulfils the same function in a sea area). In peacetime the MD is 
responsible for garrisoning and training and rear supply of formations, and 
also for the integration with the civilian econany, including 
responsibility for civil defence, pre-service training, conscription, 
military state farms, pensions, etc. In war the military district has an 
imnediate defensive task, and is responsible for mobilization*, moving 
formations onto a war footing, and can even control all ground and air 
formations to wage independent actions if necessary. The importance and 
structure aoo functions of a military district depend on its geographic 
location. As a general role, the nearer to the Soviet borders its forces 
are, the higher will be their state of readiness. 

The ability of the USSR to wage war, especially a protracted war, is 
dependent on the functioning of the MD as a support system, rather than as 
an element in the corranand chain. For command of forces on major axes in 
war the USSR is divided into four Theatres of (Strategic) Military Action** 
(Russ: Teatr Voyennykh Deystviy - TVD). From which strategic axes will 
operate. Within the TVD, the Comnander-in-Chief of forces on the strategic 
axis controls the formations of the Groups of Forces and Military Districts 
within his area of responsibility. It is the function of the MD to provide 

* 
See below. The majority of Soviet formations are at low strength (15-

50% in personnel) and need fleshing out with reservists to at least 65% 
strength to become operational. 
** 

Abbreviated to 'ISMA. Also widely translated as Theatre of Military 
Operation, or 'IMO, although this translation obscures the strategic level 
of authority. 
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those forces at short notice, and to provide for a constant stream of newly 
mobilized formations to form the strategic secorrl wave, or echelon. It is 
this system for generating new forces for the operation which is the key to 
Soviet force sustainability at the strategic level. 

The forces of a MD or Group of Forces form for operations into 
'Fronts' (Army Groups) and Armies. These are formations with very flexible 
structures, and would be of different composition depending on the terrain 
and enemy they would expect to meet. At MD (TVD) as well as Army am Front 
level, significant reserves will be maintained. Divisions are maintained 
at four states of readiness: 

(a) Fully deployed formations are maintained at full war establishment and 
are ready to move in a matter of hours. All 7 airborne divisions and 8 air 
assault brigades, and all 30 divisions in the Groups of Forces, are in this 
category (as are 25 non-Soviet Warsaw Pact divisions). These are the 
formations which comprise the first operational echelon and are "able to 
seize the strategic initiative during the first hours of the war and ensure 
the achievement of imnediate strategic goals". As little mobilization is 
required to bring them to combat readiness, they are quite able to launch a 
surprise attack. 

(b) Semi deployed formations are those which have "early deadlines for 
canplete mobilization11

• They have 100% of their combat equipment, but rely 
on the civilian sector for some of their logistic backup and are manned at 
50-75% of war establishment. Able to move within one to three days of 
nobilization, they can "participate in the very first operations" (i.e. 
provide a secoro operational echelon or reserve). Many of the divisions in 
the western military districts of the USSR are of this type. Mobilization 
is not only carefully planned, but frequently practised. 

(c) Cadre formations have most of their combat equipment, of older types, 
manned at 15 to 30%. They need several days for mobilization, and ideally 
several weeks to shake down and become combat effective. They provide a 
strategic reserve and are a hedge against short-war plans misfiring. They 
give the Soviets the capability for fighting a long war, or for negotiating 
fran a position of strength. 

(d) A further hedge against a long war is provided by so-called second
generation formations. Most, if not all, of the active di visions within 
the USSR and possibly in other WP armies can spawn a new division when they 
go to war themselves. The parent formation leaves behind redundant deputy 
comnanders at all levels down to battalion. These form a comnand cadre for 
a new division. There are least 12 divisions worth of equipment and 
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available for these formations. 

C. Mobilization Procedures. 

The ability of the Soviet system to mobilize cadre formations and 
their effectiveness in battle is often called into question by Western 
analysts. The Russians accept that such forces will be less effective than 
either their own or NA'IO's front line divisions. However, they would be 
deployed only when those front line divisions had already fought to a 
starrlstill. They would expect to fight only second-line NA'IO formations 
and of doing that, given the numbers available, they are considered 
capable. 

A good example of the actual effectiveness of this cadre and 
mobilization concept is provided by the 287th Motor Rifle Regiment of the 
3rd Motor Rifle Division in the Baltic Military District. 
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Table 27. Peacetime Strength of 287 Motor Rifle Regiment. 

Wartime strength (shtat voyennogo vremeni) is approx 2,200 men. 
Peacetime strength (sokrashchennyy sostav) was* approx 300, including 
conscripts. The various elements of the unit were at the following 
strengths. 

HQ 
3 Motor Rifle Battalions 
1 Tank Battalion 
Artillery Battalion 
AA Battery 
Reece Company 
Engineer Canpany 
Signals Company 
Maintenance Canpany 
Medical Services 
Transport Canpany 
Chemical Defence Canpany 
Supply arxl Services Platoon 
Base Dump and Storage Sites 

Officers and 
Regular NCOs 
(Praporshchiks) 

21 
19 
18 
2 
1 
1 
1 
2 
2 
1 
1 
1 
1 
7 (all praporshchiks) 

Conscript, 
Soldiers & NCOs 

5 
50 
70 
6 
4 
5 
5 
15 
15 
5 
9 
6 
10 
7 

The Tank battalion was maintained at approx full strength. All MR 
Bns had corranander, chief of staff, technical deputies and company 
comnanders, but only the 1st canpany of the 1st MR Bn had platoon 
corrananders and soldiers. 

* Baseline for the data is the mid 1970s. Details of equipment may have 
changed slightly in 10 years but the principle today is exactly the same. 
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The Regiment had the following major items of equipment: 

B'IR 60 P/PB 
BTR 152 

T-55 
Pl'-76 
BRDM 
BMP Corranand Vehicles 
ZSU-23-4 
122 Howitzer 
80/120mn Mortar 
Tank Tractors 

11 
9 (the Regiment was awaiting re
equipping with BMP in 1976) 
40 
3 
3 
2 
4 
16 
9 
3 

All cadre units are expected to deploy with full wartime strength 
once every five years. This unit was mobilized in Feb 1975 to take part in 
major manoeuvres in the Baltic MD. 

Except for a few training and transport vehicles, most of the 
Regiment's equipment and vehicles and all the equipment of the recce, 
engineer, signals, chemical defence companys were kept in mothballs in a 
regimental depot. They were checked every six months by the unit comnander 
or staff officers and occasionally by special commissions from Divisional 
HQ or the Military District HQ. Vehicles used regularly for training use 
were returned at regular intervals to base repair workshops or factories 
(e.g. in Borisov) for refurbishment or replacement (see Chapter 5, Section 
5 for repair and maintenance principles). 

The regiment did its basic training not on its own tanks, but on a 
fleet of tanks kept specially for training and used by the two other motor 
rifle regiments of the division which were at exactly the same status of 
cadre deployment. Artillery and M regiments in the division were also at 
a similar cadre status. Only the Divisional FROG-7 nuclear rocket 
battalion was kept at full strength. The regiment's own tanks were kept 
well maintained but virtually unused except for the twice yearly regimental 
or divisional exercise, the major mobilization exercise, and twice yearly 
tank battalion exercises. Soviet 'AFV design takes this kind of usage into 
account when setting design specifications (see Chapter 4, Section 2). 

Two or three times a year the regimental staff did officer training 
exercises. Officers normally did up to five years with the regiment out of 
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* 
their standard 25 year service. Praporshchiks ("warrant officers") signed 
on for 5, 10 or 15 years aoo until 1985 were guaranteed a permanent posting 
in the same area, making for a considerable degree of continuity and depth 
of experience, at the expense of versatility and breadth of experience. 
Specialist officers could be drafted in from university for two years, 
having canpleted a reserve officer training course there. 

The maintenance company, transport company, supply and service 
platoon, medical and traffic control elements did not have enough vehicles 
to transport them and relied on vehicles mobilized from the civilian 
econany. This is standard procedure and in general works very well, the 
drivers being well trained and their vehicles in good condition. Unlike 
Western econanies, the Soviet civilian econany in the main uses trucks 
identical with those used in the Armed Forces. 

The regiment had enough vehicles in mothballs for effective 
mobilization, the · civilian trucks were used for non essentials, such as 
extra tentage, and fuel for field stores, extra kitchens, etc. Each sub
unit corranander knew exactly how many vehicles would arrive, from which 
factory or farm, the vehicle type, licence number and driver's name. The 
local transport enterprise (Russ: avtokolonna) organised their despatch to 
coincide with the arrival of the reservists. 

Theoretically, the unit was supposed to be ready to deploy without 
prior notice. However, with a five yearly mobilization exercise 
preliminary steps were, of course, taken before the signal was received. 
On this occasion (1975), several false alarms were received by the 
regimental staff from the Divisional or MD HQ. Finally, six weeks before 
the mobilization, a signal was received fran the MD that at least one 
regiment of the Division would be 'deployed'. The regimental staff only 
knew for certain 3 or 4 days before the exercise was due to start. 
Standard mobilization procedures (very elaborate and constantly updated) 
were available for the staff to follow. The final exercise scenario and 
limitations arrived on the day the exercise was due to start from the MD 
Mobilization Directorate. 

On receiving the alert, the regimental staff set up a reception 
centre for reservists locally. Military District local offices (Russ: 
voyenkomaty) had issued call-up notices on the previous night, and 

* 
With no easy way to resign honourably before time. 

CR-65 NATO UNCLASSIFIED 



NATO UNCLASSIFIED 

-172-

reservists started to arrive by bus (regardless of rank) on the day of the 
exercise, timing depending on how far away they lived. The bulk of them 
arrived about ten hours after the start of the exercise. A register of 
reservists was kept by a deputy to the C of S. In fact virtually every 
reservist allocated did turn up. 

Once the reservists were checked in, the whole tmit returned to their 
garrison where two weeks were spent on retraining and company and battalion 
exercises. 

Although some reservists were not sufficiently well trained, many had 
been only recently discharged arxl were very well trained. Training was not 
a major problem - nost reservists managed quite well. 

At the eoo of the two weeks' 'shakedown' the regiment made a tactical 
march to the Dobrovol'skiy Poligon (exercise and range area) in the 
Kaliningrad Oblast where it took prt in the major Baltic MD exercises run 
by Gen A Mayorov as a constituent element of 11 Guards Army. No other tmit 
of the division was mobilised. 

The exercises lasted ten days, at the end of which the reserves were 
sent home. A participant responsible for helping to organise the 
mobilization estimates that the regiment could go to war one week after the 
initial alert, although it would obviously not be as ready for battle as 
the commander would wish. 

On wartime mobilization, the regiment would leave a small 'rump' of 
officers and praporshchiks to form the basis of a 'second generation' 
battalion, using whatever equipment could be provided from MD reserves. On 
this basis, each mobilized unit and formation leaves behind it the seed for 
further mobilization forces. 

Those members of this study team who serve or have served in NA'IU 
reserve units are impressed by the efficiency of this system. Despite its 
apparent deficiencies, it seems to compare quite well to many NA'IU 
mobilization systems. 
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4. 5. '!HE RELEVANCE OF THE WARSAW PACT. 

A. The Function of the Pact. 

The Warsaw Pact was set up by the Soviet Union as a means of 
integrating the armed forces of the newly comnunised states of Eastern 
Europe into Soviet military planning. There are no ''Warsaw Pact" 
headquarters equating to NA'IO's. In effect the Operational HQs ("Front", 
i.e. Army Group), and Strategic HQs (strategic axes within the TVDs) are 
all Soviet HQ's; the strategic and operational planning is Soviet planning 
under Soviet conunand and control, and the tactics and doctrine are all 
Soviet. 

The NSWP Armed Forces Are very unlikely to be deployed as a whole 
alongside Soviet forces. Certain chosen elements of the non Soviet Warsaw 
Pact Armed Forces will probably be 'slotted in' to the Soviet plan to 
perform greater or lesser functions, depending on their reliability, 
geographic location and efficiency. There was until quite recently 
(1979)no Warsaw Pact staff at all, and the newly established staff is in 
effect merely an extension of the Soviet General Staff. This is very 
different from NA'IO.* All the Warsaw Pact armies have much the same 
tactics and doctrine, with only minor local differences. Their armies all 
run on the same organisational lines, and there is a much higher degree of 
equipment standardization than is the case in NA'IO. Moreover these 
countries do not have to contend with public opinion in the same way as 
Western countries do and in event of a crisis could mobilise and demobilise 
without creating such social upheaval. 

In effect, the Warsaw Pact could be abolished without any serious 
imnediate reduction in the Eastern Bloc's fighting potential as each 
country is bound by a separate bilateral military treaty to the USSR. Were 
NA'IO to be abolished, however, the whole infrastructure of Western military 
and political co-ordination, conunand and control would go too. 

The viability of a Soviet offensive does depend on how well the 
Warsaw Pact functions. It is probably best thought of as a large Military 

* 
See "Experience of Co-ordinating Military Activity Between the Forces of 

the Anti-Hitler Coalition", Lt Gens. I. Radziyevskiy, VIZH 12.85, pp.43-
48. 
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District with the task of generating a limited number of forces for 
Soviet strategic operation, coooucting defensive operations 
appropriate (especially against NATO air attack), maintaining rear 
security, and providing supplies. 

the 
where 
area 

The weak points of the Warsaw Pact type of 'enforced coalition' is 
that its cohesion am spirit are somewhat brittle. In a short war which 
started suddenly and was quickly and victoriously concluded, there would 
probably be no morale problems as the various nations would undoubtedly see 
it as being in their interest to back the Soviet side. However if a quick 
am easy victory eludes the Soviets, then their "fair weather friends" -
Poles, Czechs, Hungarians and East Germans, all sitting astride lines of 
supply, might suddenly becane a serious liability. Considerations as to 
the viability of a Soviet offensive must include a consideration of the use 
of her Warsaw Pact allies. 

B. The Non Soviet Warsaw Pact Armed Forces. 

Whilst Soviet control has shaped the basic pattern of all the Warsaw 
Pact national forces, it has not totally suppressed local national 
tradition or style. Each national army has, over the past three decades, 
developed in varying degrees its own particular ~culiarities and style. 
Soviet direct involvement in, and control of, national armies varies widely 
from country to country. In essence, the interest the Russians show in a 
nation's army reflects directly the importance of that army to Soviet 
defence planners. The extent of national differences in Pact armies 
depends, therefore: firstly, on features of their own national traditions; 
secondly, on the extent to which the Soviet General Staff have granted them 
scope for independent action, and; thirdly, on the effort and expenditure 
which the countries themselves have been prepared to devote to military 
matters. Thus although all Pact armies adhere to Soviet doctrine, possess 
largely standardised equipment, and have each a specific role to play 
within the Pact, they display marked differences in size am quality; have 
developed specific national roles; and have created or recreated distinct 
national military traditions. The individual distinctions which now 
differentiate the Pact armies can in most instances be seen to have 
improved the military capabilities of those armies. 

Assessments of the reliability and efficiency of each national army 
depend entirely upon the type of war in which it might find itself 
involved, and upon the base point of judging its reliability. That is, 
whether it is to be judged from its own national viewpoint or from the 
point of view of the USSR. 
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Bulgaria. The Bulgarian Army is numerically quite large in relation 
to the population but it has a very low level of mechanization canpared to 
other Warsaw Pact forces, and deploys no tank divisions. Modernisation of 
military equipment has been very slow, but the rate has increased in recent 
years. 

Bulgaria is certainly the m:>st loyal and pro-Soviet member of the 
Warsaw Pact. However, Bulgarian military capability against NA'IO (i.e. 
Turkey or Greece) is limited because of the limitations of her army 
equipnent. Her defensive capacity against attack fran the South is 
adequate. Bulgaria's greatest offensive capability would probably be 
against her imnediate Socialist neighbours, Ranania and Yugoslavia, in 
event of her being called upon by the USSR to take :EXIDitive action. 
Because of the limitations of her economy, it is not likely that Bulgaria 
could entertain sustained operations on a very large scale. Clearly she 
would fight best for aims which she perceived as being in her own national 
interest, but her close links with the USSR must make her a likely tool for 
operations on NA'IO's Southern Flank with Soviet support. 

Czechoslovakia. The Czech Armed Forces are relatively large, very 
highly mechanized arrl well equipped. They display a lot of weapons and 
equipment of their own design and manufacture. In several instances, these 
are superior to their Soviet counter-parts. 

Before the Soviet intervention of 1968, the Czech Army could be 
counted amongst the most pro-Soviet (or at any rate, the least anti-Soviet) 
of all Non-Soviet Warsaw Pact armies. This sentiment, plus the total 
military and political surprise achieved by the Soviet Union in 1968, led 
to the Czech Army making no resistance at all to the Soviet violation of 
Czech national sovereignity. The readiness of the Poles and East Germans 
to join forces with the Russians in 1968 cannot but have impressed the 
Czechs with the vulnerability of their position. The result appears to be 
a certain natural apathy from which the country is just emerging. The 
Czech Army today (1986) is both well trained and well equipped, but it 
would appear still not to be fully trusted by the USSR. With the Czechs, 
as with the Bulgarians, their enthusiasm for an offensive against NA'IO 
cannot but be limited; and whilst it is certain that, given a measure of 
surprise, selected units of the Czech Army would respond to an order to 
march westwards, any substantial check to their trillffip:lal progress might 
well result in the army's disintegration unless the Soviet control was 
exceptionally firm. 

East Germany. The GDR has quite small armed forces but they are 
probably the most efficient, and are at the highest state of readiness of 
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all non-Soviet Warsaw Pact forces. The level of mechanization is extremely 
high, and very recently the GDR has acquired quantities of the most modern 
weapons systems of Soviet or Czech design. A particular feature of the 
-East German defence establishment is the very large number of paramilitary 
forces, (Peoples Militia), and Border Guards and Civil Defence Forces. The 
east German Army can probably create 'second generation' formations within 
its existing reserve system from all its front line divisions. 

Until quite recently, the obvious efficiency of the East German Aaqy 
(NVA) coupled with the equally obvious mutual dislike existing between 
Russians and Germans, led to our assessment that East Germany would in 
event of war be the USSR' s 'nost trustworthy but least trusted ally' • The 
dislike is still there, so is the military efficiency, but we believe that 
one of the irost significant developments in the Warsaw Pact during the last 
five years has bee, the 'caning of age' of East Germany in Soviet eyes. We 
now feel that, dislikes notwithstanding, the USSR feels East Germany to be 
a reliable ally aoo partner for peace and war. Evidence of this could be 
adduced from the use of East German troops and civilian advisers to serve 
Soviet interests in conflicts and crises in the Third World, and allowing 
the NVA to exercise at 'army' level. We believe that at the present time 
the NVA would be every bit as reliable as the Soviet Army in prosecuting a 
war against NA'I'O, even assuming it had to engage West German Forces. 
However, as East Germany develops its self confidence as a nation, no 
matter how vociferous her prostestations of loyalty to the USSR, Soviet 
reservations as to the extent of German trustworthiness must remain. We 
feel that for the 1980's, the USSR's confidential report on East Germany 
will be 'works well - but needs supervision'. 

Hungary. The small size and poor level of equipment and 
mechanization of the Hungarian Army will certainly limit its utility to the 
USSR in the event of a Warsaw Pact attack on NA'IO. The anti-Soviet 
attitude of many Hungarians will reduce this utility even further. We feel 
that the USSR could not be assured of enthusiastic Hungarian participation 
in an offensive, except perhaps in operations against Ranania or Yugoslavia 
over questions of disputed territory. 

Poland. Poland has the largest armed forces in the Pact, save for 
the USSR itself. Equipnent includes modem Soviet and home designed and 
produced systems. The Polish Army maintains several elite formations, 
including an airborne division and a sea landing division. 

However, being anti-Russian/anti-Soviet is an equally long and 
equally strong tradition among the Poles. True, a Polish division fought 
alongside Soviet divisions during the final years of the last War, and 
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official Soviet and Warsaw Pact propaganda hails their advance from the 
USSR to Berlin as a striking example of Socialist comradeship-in-arms. In 
fact, however, the manner of the Poles' employment in the various battles 
(in particular, the Battle of Lenino) amounted to deliberate butchery of 
the Poles by the Soviet High Command: with the deaths on that battlefield 
of the most energetic and resourceful of those of the Poles who had 
remained in the East, Stalin was certain to have much less trouble when he 
came to take over Polaoo and incorporate it into the Soviet bloc. Forty 
years on, the memory of the treachery of Lenino still lives on in Poland, 
as can be shown by a careful study of Polish military writing, let alone 
conversations with survivors of those days. On the other hand, Poland has 
no love for her other neighbours, Germany aoo Czechoslovakia, and a great 
deal of respect and affection for the United States, Great Britain and 
France; so it is hard to predict what the Poles would do, if a war with 
NATO should break out. The Polish Army undoubtedly has the ability to 
sustain operations against her Southern or Western neighbours, if the USSR 
should order her so to act; but whether it would have the will is another 
matter. The latter consideration is of great importance in the context of 
a Warsaw Pact offensive against NATO: in the context of a defence by WP 
against a NATO offensive or counter-offensive upon them, the Polish will to 
act would be much more likely to be in evidence, in view of the fact that 
so many of the NA'IO invaders would be bound to be German. The above is not 
a very satisfactory analysis; but at the time of writing nothing about 
Poland is certain. 

Romania. Romania maintains only modest regular forces, which are 
poorly equipped, with a mixture of old and new equipment. Military 
traditions have been recreated, and the morale of the Armed Forces is based 
not so much on its offensive capability, which is slight, as upon its 
considerable defensive capability, similar in style to that of Yugoslavia. 
The country's defence effort is supported by a large voluntary militia 
trained in partisan operations. The status of Romanian military forces 
clearly owes much to Ranania's particular relations with Moscow. 

This political attitude towards the USSR at the moment virtually 
rules out Romanian participation in any offensive operations launched with 
Moscow's interests in mind. The structure of her armed forces, 
furthermore, does indicate a determination to defend her natural integrity, 
should the USSR or any other of her Warsaw Pact neighbours seek to put 
pressure on her. Ranania envies Yugoslavia's position of independence and 
has entered into military collaboration on weapons production. F.qually, 
the strict Marxist regime in Ranania could hardly but side with the Warsaw 
Pact in the event of any general East-West clash. Romanian reaction to 
such conflict will probably be to offer tacit support to the Pact whilst 
'sitting out' the military struggle if possible. 
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Table 28. Change in Status of N.SWP Armies. 

1963 1967 1971 

1. (Poland Czechoslovakia Poland 
(Czechoslovakia 
(Equal) 

2. Poland Czechoslovakia 

3. Bulgaria Hungary Hungary 

4. Hungary Bulgaria East Germany 

5. Ranania East Germany Bulgaria 

6. East Germany Romania Romania 

1976 1980 1985 

1. Poland Poland ) Equal East Germany 
East Germany) 

2. East Germany 

3. Czechoslovakia Czechoslovakia (Czechoslovakia 
(Poland 

4. Bulgaria Bulgaria Bulgaria 

5. Hungary Hungary Hungary 

6. Romania Ranania Romania 

One of the most interesting trends in the Warsaw Pact has been the 
change over the years in the status of the various Pact armies, when 
measured on the basis of the quality of their training and of equipment 
furnished to them. Particularly remarkable has been the rise of the NVA, 
the East German Army. 
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C. War - Who Will do What and to Whan. 

The Warsaw Pact, as an entity, will probably do nothing. One certain 
fact is that, whatever the scenario, the member states of the Warsaw Pact 
will all play different roles; and the determining factor will be a 
nation's bilateral association with the USSR and with her Warsaw Pact 
neighbours. Soviet intervention in any Warsaw Pact country will probably 
earn the support or at least, the acceptance of the majority of Pact 
members; because at present the stability of East European regimes still 
depeoos to a large measure on the existence of the Pact aoo of COMECCN as a 
Bloc, and the defection of any member would threaten the very existence of 
that Bloc. 

National reactions to rivalries and even conflicts between Pact 
members can in most cases be expected to provoke no reaction from Pact 
members whose national interest are not at risk. The most crucial 
question, of course, is the reaction of Non-Soviet Warsaw Pact states to a 
Soviet decision to attack NA'IO. This must be the most likely scenario for 
East-West conflict, for it is almost as difficult to conceive of a joint 
decision and concerted effort by the whole of the Warsaw Pact to attack 
NATO as it is to conceive of a NA'IO decision to attack the USSR or the 
Warsaw Pact. The USSR will call the tune, and to a greater or lesser 
degree the NSWP armies will be supplying players for the orchestra. 

The least favourable scenario for war, from the Soviet viewpoint, 
must be a slow an::1 obvious political and military build-up to a 
confrontation. Such a political scenario would give each member state of 
the Pact sufficient time to contemplate its own national interests: 
popular feeling in East Europe (being less efficiently controlled than in 
the USSR), would certainly make itself felt; aoo such feeling might well be 
against a war perceived to be mainly in Russia's interest. Furthermore, 
such a rise of tension would be likely to arouse old hostilities between 
Pact members which might obscure the main issue. In such a scenario the 
forces which the USSR would have to comnit to ensure security in Eastern 
Europe would be enormous, and the threat of nationalist problems would be 
at its most severe. 

Were the USSR to consider the launching of a surprise attack, 
however, with minimal mobilization, then security problems in Eastern 
Europe would surely be less. More importantly, the armies of Eastern 
Europe might be quicker to obey Soviet orders for having had less time to 
think about these orders' implications. Such a scenario forces two 
conclusions: 
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a. The USSR could not hope to employ as offensive troops more than a 
fraction of East European formations, because not all are combat
ready. 

b. Mobilization and deployment of these East European formations to 
be used is likely to be instigated directly by the Soviet General 
Staff, and not via the Warsaw pact Staff or even via national 
political channels. 

The agwp armies fall into three categories in this instance: Those 
capable of playing an active role, i.e. East Germany am Czechoslovakia; 
those whose role will be primarily local or passive Hungary, Romania, and 
Bulgaria; arxl then there is Poland, and, in 1986, no one can really presume 
to say how the Polish Armed Forces would behave in such a crisis. 

The whole of the East German Army could, we believe, be reliably 
employed in offensive operations, some units even in the 1st Echelon of any 
surprise attack. Their most likely deployment would appear to be as 
di visions subordinated to Soviet armies, al though operations as army 
formations become more likely with the passage of time. 

The special forces elements of the Polish Army could also conceivably 
find their way into the 1st Echelon of an attack on NA'IO, particularly on 
the Northern coast of Europe. Of the combat divisions, perhaps a third, 
(i.e. those at a high state of combat readiness) would be quickly 
tmbilized to form a substantial part of a second operational or strategic 
echelon. In concert with Soviet formations in Poland or fran the Western 
Military Districts of the USSR. 

In present circumstances, the most likely use for the Czech Army, 
especially in view of its geographical location, would appear to be as 
cannon fodder. A surprise 'crash-out' would probably get half of the 
combat forces out and heading Westwards, with the Soviet troops of the 
Central Group of Forces pressing on behind. The Czech Army would be flung 
against the US, German and Canadian forces in the south of the Federal 
Republic, tying them up and preventing their strategic redeployment. Even 
if the Czech Army collapsed after a few days, it would have done its job; 
and its effectiveness could be exploited by the still fresh Soviet Forces. 

In the event of Austria siding with NA'IO in times of crisis, or being 
used as an axis of advance by Soviet forces attempting to encircle Bavaria, 
Czech troops could also be deployed southwards to engage the Austrians and 
Italians. Such engagements would not have a decisive effect upon the 
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general outcome of the war, but it would serve to further hinder NATO's 
concerted reaction and redeployment to reinforce the vital Central Front. 

Small elements of the Hungarian Army might well be pressed into 
joining with the Czechs in the latter event; but otherwise the Hungarians 
would probably take little offensive action against NATO. Together with 
-Bulgarian troops, however, the Hungarians might be employed to put pressure 
on Yugoslavia and Romania, both of which countries would be unlikely to do 
anything save to look to their own territorial defence. 

The considerable Bulgarian forces would almost certainly be hurled as 
cannon fodder against the Turks and the Greeks, especially so as to engage 
Turkey on two fronts and to secure the Bosphorous for the Soviet Navy. In 
event of continued Greek withdrawal from NA'IO, Bulgarian run action against 
Turkey alone might further serve to neutralize Greece, as it would play on 
the Greek's anti-Turkish feeling. 

The most reliable and effective elements of the N.SWP Armed Forces are 
probably the Air and Air Defence Forces. These could probably all be 
employed as constituent elements of the air operation and of the counter
air operation. The Polish and East German Naval Forces must also be 
considered thoroughly reliable, and would also probably be employed as 
subordinate elements of the Baltic Fleet. Bulgarian and Romanian ports and 
merchant and naval vessels would undoubtedly facilitate Soviet amp-libious 
assaults on the exits from the Black Sea, especially in winter when ice 
complicates operations on its northern shoreline. 

In principle, there are many ways in which N5WP formations can be 
incorporated into the Soviet force structure, depending on: (i) their 
level of training and equipment, (ii) their comnand and control 
capabilities and (iii) their political reliability. From "bottom upwards" 
in terms of reliability arx1 effectiveness: (i) regiments/brigades can be 
paired with and subordinated to Soviet regiments/brigades; (ii) regiments 
and brigades can be subordinated to Soviet divisions alongside Soviet 
regiments; (iii) divisions can be paired with and subordinated to Soviet 
divisions; (vi) divisions can be subordinated to Soviet armies and equated 
in status to Soviet divisions, and; (v) armies or corps can be given 
missions within a Soviet Front. 

The above speculation can be no more than an imaginative guess as to 
how Moscow might perceive its best use of Eastern European forces in event 
of a Soviet decision to attack NATO. Once the war starts, the reactions of 
N5'WP states will depend to a large extent on how long the war can be 
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sustained. If the USSR is seen to be winning quickly and relatively easily 
and if nuclear conflict is avoided, then the loyalty of Eastern Europe will 
certainly be assured. If, however, things go wrong, then the Russians can 
be quite certain of a rapid loss of enthusiasm on behalf of her allies. At 
worst this could become outright hostility if the countries of Eastern 
Europe perceived it to be in their own national interest to oppose the 
USSR. This would in itself be the biggest threat to the viability of a 
Soviet offensive. 

4. 6. PLl\NNING THE OPERATIQ.l. 

B. Basic Principles. 

The key to achieving the viability of an offensive (or, for that 
matter, of a defensive) is to adopt the correct operational-strategic plan 
and implement it at a sufficiently high level. To this end the USSR has 
recently re-established the structure of high comnand of forces on a 
strategic axis within a TVD. This was formerly a level of command created 
ad hoc in wartime to control the forces involved in a strategic operation. 

The aim of the operational commander will be to destroy the enemy 
forces by splitting them am smashing them by pinning them against a 
natural obstacle (the sea; a rountain range) or by encircling them to 
prevent withdrawal to rearward defensive lines. The principle will be to 
aim major blows at weak points in the enemy line and to defend in those 
areas where a stronger enemy concentration makes counter-blows more likely. 
The enemy can be engaged in defence by envelopment or frontal attack, or on 
the move in a meeting engagement at corps or army level. 

As can be seen by reference to calculations in Chapter 3, the 
principle will be to achieve significant superiority on the breakthrough 
sectors where the main blows will fall, accepting local inferiority on 
passive or secondary sectors not attacked. This makes it possible, in 
Soviet eyes, to defeat an enemy nowadays with overall strategic parity in 
manpower. Table 29 demonstrates this graphically. Success with these 
ratios of forces presupposes that a war of attrition, with both sides 
engaging fran a prepared an:1 fully mobilized position, will be avoided, and 
that the Soviet force will succeed in taking the initiative. 

Crucial to success is the Soviet ability to penetrate NA'IO's defence 
(concentrating on the Central Front on the sectors held by the weaker 
national contingents - Danish, Dutch, Belgian an:1 British), preventing the 
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establishment of a stable front line, and encircling the stronger German or 
US forces, holding their counter-blows by defences on the German am Czech 
borders. 

Historical experience has convinced the Russians that encirclement 
presents the best opportunity of destroying the viability of an enemy force 
whilst creating the most favourable circumstances for preserving one's own 
viability. See Table 12, Chapter 3, Section 4 for a means of measuring 
operational "efficiency" as an aid to strategic planning. 

B. Echelonning. 

The building up of pressure on weak sectors of the enemy defence is 
achieved by echelonning forces. That is, by maintaining a significant 
element of the force .available out of contact with the enemy until forces 
in contact (the "first echelon") have completed their attack and either run 
out of steam or achieved a breakthrough. The echelonned forces are then 
committed very rapidly, before the defender can react with his reserves, 
either to canplete the breakthrough or exploit the success of the first 
echelon. This concept is applied at tactical, operational and strategic 
levels. 

Deeply echelonned forces (called by NATO 11 follow on forces") can be 
tasked as follows: 

CR-65 

(a) 2nd Echelon. Formations designated thus are usually allocated 
the tasks of: increasing the weight of the first echelon to canplete 
or widen the breakthrough; covering flanks; repulsing enemy counter
strokes; widening and consolidating bridgeheads; forming the external 
front of encirclements, and; replacing exhausted first echelons. 'lwo 
or more alternatives would be prepared for the comnittal of a 2nd 
echelon, which would be pre-planned in detail. 

The concept of having 2nd echelons at several levels (e.g. 
regiment, division, Army, etc.) allows for a steady committal of 
fresh forces against an increasingly exhausted enemy, thus 
contributing to the success of the Army or Front operation by eroding 
the viability of the enemy forces in contact at a quicker rate than 
they can be replaced or reinforced. 

(b) Reserves. Formations maintained out of contact and without pre
planned comnittal, to enable the comnander to cope with unforeseen 
developments in the plan. 

NATO UNCLASSIFIED 



NATO UNCLASSIFIED 

-184-

Table 29. Correlation of Forces in Main Attack Sectors and Secondary 
(Active/Passive Defence Sectors. 

(Indicated as Relative Superiority over Opponent, X:l) 

I 
I 
I 
I 
I 
I 

1944-5 Concepts of 
1945-1953 

1985. With 
Nuclear 
Employment 

11985. Without 
I Nuclear I 
I Employment I :-----------------------------------

:Forces and lOvera11:Main lOverallfMain lOveralllMain lOveralllMain 
lMeans I :sector I !Sector I :sector I :sector I I I I 1-----------------------------------
fMotorized 
!Rifle 
I Battalions 
I 
I 

!Tanks and 
I Self-Propelled 
!Artillery 
I 
I 
I Artillery 
I 
I 

I Aircraft 
I 
I 

1.4-5.5 3.0-8.5 1.1-1.5 3.0-4.o 1.0-1.5 2.0-3.o 1.0-1.5 3.0-4.0 

1.1-6.0 4.5-9.o 1.5-2.o 3.0-4.o 1.0-1.5 1.0-1.5 1.0-1.5 3.0-4.0 

1.5-6.5 4.2-8.5 1.5-2.0 3.0-4.0 1.0 1.5-2.0 1.0-1.5 3.0-4.0 

2.0 3.5 1.5 2.0 1.0 1.0 1.5 2.0 

Source: "Lecture Materials from the Voroshilov General Staff Academy, Army 
Offensive" 

From John G. Hines, "Soviet Front Operations In Europe - Planning for 
Encirclement", a paper presented at a conference sponsored by the Alumni 
Association of the Norwegian Defence College Study Canmittee, April 25-26, 
1985. 
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Figure 14. Alternative Forms of Encirclement Operations. 

Gen Matsulenko, "Operations and Battles for Encirclement", Voyenizdat 
1984. 
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(c) Mobile Groups (Operational Manoeuvre Groups). Formations 
deployed once the main defences have been breached with the task of 
penetrating deep into the enemy territory to: switch the focus of 
action into operational depth; prevent orderly withdrawal, out
manoeuvre enemy reserves; pre-empt the fall back to secondary 
defences; canplete the encirclement, and; destroy vital targets in 
operational depth. 

The Soviet field commanders will face, at every level, a choice of 
how to echelon their forces. That choice will depero on (a) the extent to 
which, at their level or in their sector, they expect to achieve surprise, 
and (b) the nature of the terrain over which they will have to deploy and 
which may tend to limit their options for deployment. 

It is, therefore, quite conceivable that the Soviet conmander of the 
Western (or a Central) Front against NATO may well echelon his forces 
differently than will the comnander of the South-Western Front, because the 
structure of the IDRTHAG defence is expected to be different, and at a 
different level of readiness, from the structure and level of readiness of 
the CENl'AG defence. Furthermore, the Soviet~ commanders in those 
Fronts, having to operate over differing terrain am against different 
national corps, may well have to implement differing force structures. One 
of the advantages of the corps and brigade organizations that sane of the 
Soviet forces - particularly the tank and mechanized troops - adopted in 
~II (as opposed to the regimental and divisional organization also used) 
was that, while the rigid organization structure of the latter had 
advantages in terms of drill and training, the flexible nature of the 
former allowed forces to be tailored more easily to suit the particular 
task they faced. Mobile Groups were almost always formed from tank corps 
when a choice was possible (see Chapter 4, Section 3). 

The major studies in force structure for modern conventional war were 
those by General Radziyevskiy in the mid-late 1970 's, particularly "The 
Breakthrough" (Proryv) "Tank Blow" (Tankoviy Udar) and "Anny Operations11 

(Armeyskie Operatsiy). The attached Figure 15 from "Tankoviy Udar 11 gives 
his classic force structure for a high speed offensive operation. The 1st 
echelon consists of six combined arms armies or more, the second echelon of 
only one. A tank army acts as the Front Mobile Group, and tank corps form 
Mobile Groups in those combined arms armies behind which the tank army is 
deployed as a Frontal Mobile Group. The defence is shown as being based on 
a line of divisional defended areas with fall back positions on a river 
line. The Soviet Front offensive is supported by at least one air army. 

In Figure 16 taken from the same source, the flexibility of such a 
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Figure 15. Structuring for a "Deep Operation11
• 

Key to Figure 15. 

(a) Soviet combined arms armies in attack. 
(b) German infantry divisions in defence. 
(c) German corps reserve defensive line. 
(d) German army rear boundary. 
( e) German army group reserves. 
(f) Air army. 
(g) Tank Army - front roobile group. 
(h) Tank corps - army mobile groups. 
(j) Flank guard uits. 
(k) Tank army main axis. 
(1) Tank army imnediate objective. 
(m) Tank army subsequent objective. 
(n) Front 2nd echelon army. 
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Figure 16. Canpletion of Encirclement by a Mobile Group. 

(a) Combined arms armies attack at 19.1.45. 

(b) at 23.1.45. 

(c) at 27.1.45 completing the encirclement of the German Silesian grouping 
at KA'IaiICE. 

(d) Planned axis of 3 Guards Tank Army as Frontal toobile group. 

(e) Actual route of 3 Guards Tank army across army boundaries to prevent 
withdrawal of German forces to new defences on River O:ier. 
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Mobile Group to manoeuvre is shown. In his book Army Operations, p36, 
Radziyevskiy, listed the use of ten Mobile GrouI:)S within "all arms" or 
"shock" armies. In the last year of the war, he points out that in nine 
cases the Army Mobile Groups were deployed on the first day of the 
operation, and in only one case on the second. In several cases (e.g. 69 
Army in the Visla-Qder Operation and 48 Army in the E Prussian Operation) 
the Army had no second echelon at all. In the 26 examples which he gives 
in "Tankoviy Udar", of tank armies deployed as Front Mobile Groups, 
Radziyevskiy notes that sixteen were conunitted on the first day. In at 
least seven cases these armies avoided fixed defences arrl fought encounter 
engagements (i.e. with mobile enemy reserves, etc.) , often many days after 
they had been comnitted, aoo at considerable depth. 4th Tank Army in the 
Visla-Qder Operation (Jan 1945) fought its encounter engagement 340km 
behind the forward edge of the enemy defence. Tables 30 and 31 give 
further figures. 

If the Front cononander believes that surprise will be achieved, and 
he orders an attack with his divisions or corps in one echelon, then there 
will be a far higher proportion of Soviet formations well forward. This 
does not mean that there will be no targets in depth but it does mean that 
the ratio of armoured to soft-skinned vehicles will be different. There is 
more likely to be a higher ratio of armour forward aoo less armour in depth 
than is the case when the front deploys in two roughly equal echelons. 
This therefore, greatly increases the rate at which targets will be 
presented to NA'l'O weapons systems at a very early stage of the war. It is 
consistent that Warsaw Pact armies identify as most deadly to their 
viability those NA'l'O conventional weapons systems which couple quick 
reaction time with range and high efficiency, namely multi-barrelled rocket 
launchers, the attack helicopter, and remotely delivered mines. A front 
with the bulk of its forces in one echelon forward will present more axes 
of advance, making counter-strokes more difficult and perhaps forcing the 
defender to split his reserves. 

Viewing the strategic operation as a whole, not only might different 
fronts have different echelonning options, but within those fronts the 
armies might well come either in 1 or 2 echelons depending upon surprise 
am terrain. As a general rule, the more hilly the terrain, the heavier 
will be the first echelon and the greater the number of axes on which the 
army will try to advance. CMGs are particularly likely to be anployed in 
hilly terrain if a degree of surprise can be achieved, because here it is 
of especial importance to prevent the enany establishing his defence (see 
Chapter 3, Section 4). 
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Table 30. Employment of 2nd Echelons and Mobile Groups. (Selective 
Examples.) 

!Title and Date 
lo£ Operation 
I 
I 

!Army 
I 
I 
I 
I 

Time of Comni ttal to Battle 

2nd Echelon I Mobile Group 
1------------------------------------

I 
I 
I 
I 
I 
I 
I 
I 

IGzhatsk 
l(Jan 42) 

120th !Rifle Brigade Day 1 2nd Gds Cavalry Corps - AM' 

I 
I 

IVolkhov 
I (Jul 43) 
I 
I 

IBelgorod-Kharkov 
I (Aug 43) 
I 
I 

IVitebsk-Orshank 
I (Jun 44) 
I 
I 

IBobruisk 
I (Jun 44) 
I 
I 

IYassi-Kishinev 
I (Aug 44) 
I 
I 

!East Prussian 
I (Jan 45) 
I 
I 
!East Prussian 
I (Jan 45) 
I 
I 

IVisla~er 
I (Jan 45) 
I 
I 

* 

I I Day 3 I I 
I I 
I I 
111 Gds !None (A) 5th Tk: Corps Day 1 

I (B) 1st Tk Corps Day 2 I 
I 
I 

6 Gds !None 5th Gds Tk Corps Day 1 
I 
I 
I 
I 

11 Gds !Rifle Div Day 22nd Gds Tk Corps Day 4 
I 
I 
I 
I 

65th !Rifle Div Day 1 11st Gds Tk Corps Day 1 
I I 
I I 
I I 
I I 

37th !Rifle Corps Day 317th Motorized Corps Day 2 
I I 
I 
I 
I 

48th 'None 8th Motorized Corps Day 2 

2nd Shock 116th Rifle Corps Day 2 8 Gds Tk: Corps Day 1 

69th ,None 
I 
I 
I 
I 

111 Tk Corps 
I 
I 
I 
I 

Day 1 

Gen A I Radziyevskiy, "Army Operations", Voyenizdat 1977, p6lff. 
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Table 31. Objectives of 2nd Echelons and Mobile Groups. 

lTitle and Date 
lof Operation 
I 
I 

Irrmediate Objective 

2nd Echelon I Mobile Group 
1------------------------------------
IGzhatsk 
I (Jan 42) 
I 
I 

IVolkhov 
l (Jul 43) 
I 
I 

lBelgorod-Kharkov 
l (Aug 43) 
I 
I 

lVitebsk-Orshank 
I (Jun 44) 
I 
I 
I 
I 

lBobruisk 
l (Jun 44) 
I 
I 

lYassi-Kishinev 
I (Aug 44) 
I 
I 

lEast Prussian 
I (Jan 45) 
I 
I 
IEast Prussian 
I (Jan 45) 
I 
I 

IVisla--Oder 
I (Jan 45) 
I 
I 

CR-65 

'Overcoming 2nd positions 

,Overcoming 
I 
I 
I 
I 
I 
I 

'Overcoming 

2nd Zone of Def 

1st Zone of Def 

'Pursuit 

(A) Overcoming 1st Zone of Def 
(B) Overccming 2rrl Zone of Def 

,Overcoming 2nd Zone of Def 
I 
I 
I 
I 

!Overcoming Army Def Zone and 
!Developing Tactical Success 
linto Operational 
I 
I 

lOvercoming 1st Def Zone 
I 
I 
I 
I 

Breakthrough of Army Def lDeveloping Tactical Success 
Zone from March and Pursuit I into Operational 

I 
I 

!Overcoming 2nd Zone 
I 
I 
I 
I 

,Build up Pressure on ExternallOvercoming 2nd Zone 
lFront of Encirclement l 
I I 
I I 

l I Overcoming 1st Zone 
I I 
I I 
I I 
I I 
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4. 7. NEW 'lECfHlIDGY AND THE IMPAcr Gt VIABILI'l'Y. 

Into the canplex equation of war, a new factor is just being 
introduced which, in Soviet eyes, may have a great impact on their 
viability and sustainability. This is the new super accurate and super 
effective conventional weapons that Emerging Technology promises to make 
available in the caning decade. The impact that this will have is seen as 
being not so much in its destructive effect but in the speed with which 
that destruction can be effected. The Soviet view was made clear in an 
authoritative article in Red Star (9.10.85) by Major General I Vorob'yev 
entitled "Time in Battle". A sunmary of his main points is as follows: 

* 

Time, always important in war, has now become acutely so. This 
is due primarily to recent developments in equipment, increasing fire 
power, ground and air mobility, new command and control methods and 
improved combat and rear support. 

NATO armies are introducing new conventional weapons systems 
with a power equal to small tactical nuclear weapons. The 
introduction of super-accurate self guiding systems combining recce 
aoo strike functions makes for very short times to acquire the 
target, prepare and fire the weapon, And hit the target. Systems 
such as Assault Breaker, self baning and laser guided, infra red or 
radio seeking projectiles, coupled with automated artillery fire 
control systems (e.g. US TACFIRE, W German FALKE) allow engagement 
times to be reduced by a factor of 10-15. 

The general speeding up of the battlefield has sharply 
curtailed the time available to commanders and staff for making and 
implementing decisions. This has made it most important to speed up 
the collection of intelligence, its analysis, making a decision, 
giving orders, organising cooperation and so on. The time guidelines 
of the past are no longer appropriate*. In the GPW a regiment and 
battalion had often up to 3-4 days to prepare for an offensive - now 
it is much less. 

There are two aspects to this problem, (a) technical, 
involving the widespread autanation of conmand control systems, and 
(b) operational-tactical, relating to the methods of work of 

Emp1asis added. 
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commanders and staffs, their training, and the way they use C3 means. 

Successful defence against high speed weapons systems is only 
possible if the conunand and control cycle (Russ: upravlencheskiy 
tsikl) - recce/int, analysis, decision, conmand, action - can be 
completed sufficiently quickly to enable the delivery of an enemy 
strike to be forestalled by manoeuvre of fire or of forces. This is 
only practicable using automated conunand and control systems, and 
crucial to this is the use of the micro chip and of micro canputers. 

The use of computers and remote means of control and monitoring 
and the introduction new methods of calculating data are transforming 
the control functions of cormnanders and staffs. Foreign (i.e. NATO) 
analysts are said to assess that canputers have reduced times 
required for intelligence gathering and analysis to a half or a 
quarter and times for operational-tactical calculation to a half or a 
third. Commanders and staff can now perform several tasks 
simultaneously, e.g. target recce and target analysis. 

However, the problem is not just technical and cannot be 
resolved by automation alone. *Battle is very canplex and not all of 
its features can be reflected in a mathematical model, viz: the 
level of troop training, morale, or a comnander's ability. The 
skills of a corranander and his staff remain crucial. Proper use of 
time is vital and this depends most of all on the canpetence of 
officers. The time factor works to the advantage of those who are 
best trained,* and time overcomes strength only when it is combined 
with other factors*. 

Nowadays a thorough knowledge of enemy tactics and a clever 
exploitation of his weaknesses is essential. The "Air-Land 
Operation" is said to be much in vogue in NATO: it relies on 
surprise, a lack of enemy preparation and deep strikes to split up 
enemy formations and destroy them piecemeal. This will only be 
successful against a weak defence. If the defence is strong, deep 
attack is not viable. By dispersing his forces over many targets, 
the attacker risks isolation, as forces dispersed cannot support each 
other. 

Emp1asis added. 
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Time is crucial for effective defence against the new super
accurate and super-quick enemy weapons systems. Fran observation to 
destruction, the "Assault Breaker" recce-strike complex takes only 6-
10 minutes. This limits the defender's action and what he can do to 
protect himself. Exercise experience shows that defence is possible 
given favourable circumstances. Motor Rifle and Tank sub-units can 
move from a target area in 10 minutes, ATGW elements in 3-4 minutes, 
SP batteries in 5-6 minutes. But this is only possible given good 
intelligence, good communications, good training and a good 
comnander. At a lower level, a good tank driver, seeing an A'IUW 
fired, has 10-15 seconds during which time he can move 50-60 metres 
to cover. 

All in all, the time factor has come to be er itical on the 
battlefield, so much so that the Minister of Defence, Marshal SUS L 
Sokolov himself has stressed its importance. The human factor is 
itself of crucial importance in caning to terms with this development 
in IOOdern battle. 

The implications of this are considerable. 'lbese new weapons pose a 
threat to the viability of Soviet forces in a new dimension - that of time. 
It emp:isises that point made earlier - that quantity alone, whether of 
tanks or of anmunition, is not enough to ensure viability, if they cannot 
get to the right place at the right time. 

At the same time, the Soviet planning system which depends, as we 
have seen in Chapter 3 on a high degree of calculation and mathematical 
IOOdelling, would lend itself very well to the application of automated data 
processing. The system already exists, all that it needs is hardware and 
software to speed up its workings. Faced with this developing threat to 
their viability in the time dimension, this must surely be the most logical 
path of development for the Soviet comnand and control system to follow. 
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5. MAJOR MILITARY ACI'IVITIF.S INFWENCING SUSTAINABILITY 

5.1. OONCEPl'S OF "SUPPORT" IN WAR. 

The Soviet Army has a 100st cohesive concept of the "support" (Russ: 
obespecheniye) necessary to "create favourable conditions 11 for the 
successful deployment of their combat troops in battle. The viability of a 
Soviet force depends on the successful functioning of this "support". As 
is to be expected, the principles are reflected in the structure of the 
comnand and control system. For example, so important to success is 
effective intelligence and recce (see Chapter 3, Section 5) that to control 
the support function of 'razvedka' there is in every formation HQ a 
"commander of razvedka" who controls directly all reconnaissance and 
intelligence sources within the formation, (including, for example, 
armoured recce units) and is responsible for the analysis and dissemination 
of the information he gleans. 

It is the unity of the concept which is its principle distinguishing 
feature, rather than the functions, which every army possess in some 
measure. The concept of support is sub-divided into canbat (boyevoye), 
technical (tekhnicheskoye), and rear (tylovoye) support.* 

5. 2. COtBAT SUPPORI'. 

The constituent elements of combat support are listed (in the order 
they appear in Soviet manuals) as follows: 

(a) Reconnaissance and Intelligence (Razvedka) is the gathering of 
information by any and every means**· It is one of the most important 
elements of combat support. It is conducted continuously so as to obtain 
information about the enemy and about the terrain, to discover the 

* 
See, for example, W 10.80.pl2, "Combat Support", Lt Gen Yu A 

Khvorost'yanov, Chief of Staff Red Banner Siberian Military District. 
** 

As opposed to "rekognostsirovka", i.e. the checking of information 
gleaned from other sources. This is often done by a personal recce by the 
commander and is not as common in the Soviet Army as it is in the British. 
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location, composition and intentions of the enemy and also to detect his 
strong and weak points. This makes it possible for conmanders to adopt 
well-justified decisions and to inflict surprise attacks against the 
weakest sectors and forces as well as to achieve the best results with the 
smallest losses. 

If it is not possible to obtain exhaustive information about the 
enemy as there are not enough resources or time, the efforts of 
reconnaissance and intelligence should be concentrated first of all on 
tackling those tasks on which the outcome of the battle depends. This 
means, in the first place, in establishment of the presence and location of 
nuclear weapons and other enemy weapons of mass destruction, enemy tanks, 
anti-tank weapons, reserves, control posts and other important objectives. 

(b) Defence Against Enemy Mass Destruction Weapons (Z<Jt1P) is organized to 
forestall or weaken to the maximum effective impact of these weapons upon 
the personnel and combat equipment: to preserve the viability of friendly 
sub-units, and: to ensure a successful implementation of their tasks. 

The commander should plan, organize and carry out all the protective 
measures when organizing any battle regardless of whether the enemy has 
used mass destruction weapons or not. Formations and units which have 
preserved their viability must continue to carry out their tasks. Very 
important to the elimination of the effects of weapons of mass destruction 
are: (1) the restoration of disrupted control systems, (2) the 
withdrawal of units from the zones of contamination and areas of 
destruction, fires and flooding, and (3) restocking them with material 
resources and raising of the irorale of the men. Of no less importance is: 
rescue work: medical aid and evacuation: extinguishing or containing fires: 
the reconstruction of engineer installations and shelters: clearing of 
tracks and march routes: decontamination of men and equipment and of 
terrain, routes of manoeuvre and so on. (This is discussed in greater 
detail in Chapter 5, Section 8). 

(c) Protection (Okhraneniye). Its aims are: to prevent the enemy 
reconnaissance penetrating as far as main forces: to prevent the enemy from 
carrying out a surprise attack, and: to ensure for the troops advantageous 
conditions for an organized engagement in battle. For this purpose march 
protection elements are detailed to provide security during the march: 
during the battle, combat protection elements are provided; and guard 
elements are mounted when troops are deployed in static positions. 

During the march the unit deploys an advance guard, and an advance 
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march security patrol (GPZ) and sometimes also a rear and flank march 
security patrols. 

Combat protection is organized during defence mainly on sectors where 
an advanced position is not set up. 

During the offensive, when fighting in direct contact with the enemy, 
combat protection elements are not normally deployed. However, they become 
necessary when units are in action with open flanks or when they lose 
contact with the enemy, and also when fighting in conditions of limited 
visibility. 

(d) Camouflage and Deception (Maskirovka) is constantly employed at all 
times to conceal from the enemy the real location and intentions of own 
forces. Skilful camouflage and deception contribute to the achievement of 
surprise, to the reduction of losses, and to the preservation of the combat 
fitness of sub-units. 

Camouflage and deception should be credible, convincing, varied and 
active. They should be employed in good time and continuously, appropriate 
to the senior corranander's plan. "Modern war, wrote M. V. Frunze, demands a 
constant application of camouflage and deception at all stages of combat 
action. Employing camouflage and deception only periodically, from one 
occasion to another, means failing to achieve it altogether". 

The concept includes the concepts of the use of cover afforded by the 
ground and the use of smoke, night or other conditions of limited 
visibility. 

(e) Engineer Support. The role and the importance of engineer support in 
present-day combat has increased because of: the danger of the use of 
nuclear weapons by the enemy; the increase in the number of tanks and other 
combat equipment; and the rise in the importance of swift manoeuvre in 
combat action. Because of its particular importance to viability it is 
discussed in detail below. Engineer support is treated in detail in 
Chapter 5, Section 7. 

(f) Chemical Support. Envisages radiation, chemical and non-specific 
bacteriological (biological) reconnaissance, dosimetric and chemical checks 
and also decontamination of equipment. 
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5. 3. RF.AR SUPFORI'. 

"Without the combat readiness of the Soviet Armed Forces Rear 
Services there is no troop combat .readiness. War may begin, but 
without a well prepared rear, without precise and corcprehensive rear 
support, it would end sadly a few days later. That is why we must 
make every effort to see that the Soviet Armed Forces Rear Services 
are always as combat ready as the forces they are supporting.*" 

A. The Concept of the Rear. 

The Russian word 11TYL' 11 meaning "rear", embodies two very wide
embracing concepts. Firstly, it denotes the homelarrl with all its 
industrial production capacity, its human and material resources from which 
the state draws its military strength. Secondly, it refers to the entire 
rear services organisation of the armed forces and its various branches, 
including supply, technical maintenance, medical support, maintenance of 

r~ lines of corrnnunication, etc. 

Historical Background. 

The problem of military procurement and supply had been a major 
concern from the first years of Soviet rule. In 1919 a Plenipotentiary of 
the Defence Council for the Army and Navy was established, to whom all 
supply organs throughout the motely armed conglomeration which comprised 
the military forces of the state were nominally subordinated. With corrnnand 
and control throughout the RKKA (Workers' and Peasants' Red Army) 
fragmented and the national economy in the grip of protracted chaos, 
grandiose theories of military control over national resources were both 
impractical and inoperable. Soviet leaders - above all Frunze, - studying 
the lessons of both the War of 1914-1918, and the Civil War in Russia 
(1918-21), nonetheless emphasised the supreme importance of the rear and 
full mobilization of national resources in achieving victory. 

* 
s. K. Kurokotkin, ed., :!Y!_ Sovetskikh Vooruzhennykh Sil V Velikoy 

Otechestvennoy Voyne 1941-1945. Moscow, Voyenizdat, 1977, p.546. Quoting 
the Soviet Minister of Defence (Marshal Grechko) at the conclusion of 
Exercise Neman, 1968. 
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Until the eve of the Second World War responsibility for supplying 
the Red Army with its basic needs tended to be delegated to the periphery -
local military district organs, with no effective unified central organ to 
control all aspects of procurement and supply. In 1936 - in retrospect, an 
eventful year in the history of the Soviet Armed Forces - a major 
reorganisation of Red Army supply services was taken in hand, impelled by 
expansion, "motorization", and redeployment of field combat units. A 
Directorate of Rear Services was established within the General Staff, to 
which were subordinated Rear Services Departments of military districts and 
fleets. Thanks to this preliminary measure, within a month of the German 
invasion of the Soviet Union in 1941 an independent Rear Services 
administration was set up to manage, deploy and control supply matters at 
all levels of command of the Red Army, headed by a Chief of the Main Rear 
Services Directorate, enjoying "the rights of a USSR Deputy Commissar~ 
Defence" (since 1942) • The first officer to hold this office was Colonel 
General AV Khrulev (1941-51}, who, as a senior officer, was to exercise an 
influential voice in the planning, control and management of large sections 
of the Soviet war economy for the first time in the history of the Soviet 
Union. At the same time the post of Deputy Commander =. Chief of Rear 
Services was established at each level of command down to regiment.* 

Since the end of the Second World War the Chief of the Rear Services 
has gradually acquired direct control over the Rear Services of all 
branches of the Armed Forces. This responsibility has significantly 
increased with the creation of new arms of service, such as the Strategic 
Rocket Forces (1959), the introduction of a vast range of new weapons 
systems, the expansion of the Soviet Navy, and the reshaping of Rear 
Services support. This last feature was to ensure that it was adapted to a 
doctrine of "mobility, manoeuvre and advances at high speed", supported by 
massed and local superiority of firepower. Nonetheless, in defining 
current peacetime and wartime roles, mission and organisation, the Soviet 
High Comnand draws on wartime experience. Not only is the present Soviet 
Rear Services organisation at all levels basically the product of the GPW, 
but the majority of officers serving in the senior Rear Services Comnand 
are wartime veterans. 

The organisation and manning of the Rear Services Command is 
organised to enable it to fulfil the following primary missions: 

* 

- support of front/theatre operations, and of senior formations 
directly subordinated to the Supreme High Comnand (VGK); 

Sovetskaya Voyennaya Entsiklopediya, Vol. 8, g;>.153-54 (Moscow, 1980). 
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- requisition, storage and deployment of resources produced by the 
defence industry and national (civil) econany; 

- assembly, maintenance and repair of weapons systems and equipment; 

- medical support (including veterinary services); 

- maintenance and security of strategic lines of communication (land, 
sea and air); 

- protection (in conjunction with the USSR Civil Defence) of Rear 
Services installations. 

Headed by a senior command staff (a Military Council), the Rear 
Services comprise a number of Main and Central Directorates, each of which 
has responsibility for one of the above major requirements. 

B. Senior Rear Services Conmand. 

* 
Today, the Chief of the Rear Services - a Deputy Minister of Defence 

- controls and co-ordinates the centralised management in peacetime and war 
of Rear Service support to the Armed Forces. He bears direct overall 
responsibility for logistics planning, acquisition, resources allocation, 
and administration. In wartime his responsibilities would be significantly 
expanded (with access to the Defence Council) to include Warsaw Pact 
participation (in some form) and the resubordination (as in the GPW) of 
major para-military formations (KGB, Internal Troops, and Civil Defence). 

The present Chief of the Rear Services of the Soviet Armed Forces is 
Marshal Semen Konstantinovich Kurkotkin, the fifth officer to hold the post 
since it was established in its present status in 1941. Like his 
predecessors Kurkotkin is an all-arms conmander of wide experience. Born 
in 1917, Kurkotkin joined the Red Army in 1937. The product of the Orel 
Tank School, he was transferred to political work in 1940 and after 
graduating from a military political school in 1941 served until December 
1942 as a political conmissar in a number of junior tank units. During the 
Battle of Stalingrad he was appointed deputy commander of an independent 
tank regiment, after having comnanded a tank battalion for a brief time 

* 
Details of former Rear Services Chiefs and details of present Rear 

Service Staff appointments are at Annex G. 
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with distinction. By late 1943 he was deputy conunander of a tank brigade 
on the First Ukrainian Front. During the battle for Shepetovka he asswned 
command of the brigade when his superior officer was mortally wounded. He 
comnanded the brigade subsequently from November 1944 to the en::1 of the 
war. After 1945 Kurkotkin remained in Germany until 1949 when he was 
selected to study at the Malinovskiy Tank Academy, graduating in 1951. He 
returned to Germany to serve in a Guards Tank Di vision, which he commanded 
in 1958 after graduating from the General Staff Academy. One important 
influence at this stage of Kurkotkin's career (apart from wartime links 
with Marshal Kon'ev) was the patronage of Army General (later Marshal) 
Grechko, Conunander-in-Chief GSFG between 1953-58. Not only was Grechko to 
secure Kurkotkin conmand of Third Shock Army in 1965 (shortly after 
promotion to Lieutenant General), he was subsequently influential in moving 
Kurkotkin into a number of key appointments in succession: First Deputy 
Commander-in-Chief GSFG (1966-68); Commander, Transcaucasian ·Military 
District (1968-71); Comnander-in-Chief GSFG (1971-72); and finally, Chief 
of Rear Services - Deputy Minister of Defence, in July 1972. In fact, 
Kurkotkin owed his present post also to an element of accident: the death 
of Army General S S Maryakhin, Chief of Rear Services since 1968. 
Kurkotkin, together with Aney General AT Altunin (a Deputy Minister of 
Defence - Chief of Civil Defence USSR), remains the survivor of the once 
powerful Grechko group within the Soviet High Comnand. 

In another sense, Kurkotkin's sudden rove from GSFG in July 1972 was 
a stroke of luck. As Comnander-in-Chief GSFG, following in the steps of 
the charismatic and mercurial Army General VG Kulikov (Connnander-in-Chief 
GSFG 1969-71), Kurkotkin made little impression, either as an original 
thinker or as a conmander of outstanding brilliance. On the other hand, he 
has proved a competent manager of the Rear Services throughout a decade of 
almost unprecedented technological revolution and continued revision of 
Soviet operational doctrine. Like his predecessors in the post, wide and 
long combat and command experience has opened his mind to the functions and 
role of the Rear Services in modern war at all levels, and the need to 
adapt to technological change and shifts in operational concepts. 
Kurkotkin has also had to expand the role of the Rear Services to 
comprehend the gradual change, and indeed improvement, in the social 
background of the Soviet recruit. His ability, and the growing 
contribution of the Rear Services to the economic life and development of 
the nation (BAM, and the annual 11battle" for survival of the Soviet grain 
harvest), were rewarded in March 1983 by promotion to Marshal of the Soviet 
Union. He has been a full member of the Central Comnittee of the Comnunist 
Party since 1971. 

In the course of his long career Kurkotkin has been a prolific, if 
unoriginal, writer. Perhaps his major contribution to Soviet military 
history and doctrine was a study of the Rear Services p.iblished in 1977, 
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the first significant work in Russian on the wartime role and theory of 
logistics.* In addition Kurkotkin has been instrumental in promoting other 
more technical studies on specific and highly specialised aspects of 
logistics. 

Marshal Kurkotkin may be general manager of a large central military 
administration, consisting of a Main Staff, Political Directorate, and sane 
ten Central or Main Directorates responsible for a particular area of Rear 
Services operations. Each of these Directorates is headed by a senior 
officer of wide experience and a specialist in his field. Together with 
Kurkotkin himself, the Main Staff, Political Directorate, and two further 
senior Deputy Chiefs of Rear Services, constitute the Military Council. 
This is the senior executive and control organ of the Rear Services of the 
Armed Forces, with responsibility for coordinating the rear services 
operations of the five arms of service, each of which has a Deputy 
Commander-in-Chief for Rear Services. In effect the latter have the status 
ex officio of Deputy Chiefs of the Rear Services of the Armed Forces. 

The most remarkable fact about the present membership of the upper 
echelons of the Rear Services command is that nost have been in their 
respective posts since the late 1960s, longer than Kurkotkin himself. 
Heading this unique group is Colonel General PI Sysoyev. After almost 
twenty years he still remains an elusive figure, having been first noted as 
First Deputy Chief of the Rear Services in early 1971. A wartime veteran, 
there is virtually no information on his early backgrouoo and career, apart 
from the fact that he has held a number of senior field commands in 
succession during the 1950s and 1960s.** Colonel General Sysoyev is now 
about 70 years old. As Kurkotkin's senior Deputy he has a wide spectrum of 
responsibility: training; administration; overseeing senior Rear Services 
training and educational establishments.*** 

The key figure in the Rear Services Camnand, however, is the Chief of 

* 
Tyl Sovetskikh Vooruzhennykh Sil v Velikoi otechestvennoy Voyne, Moscow 

1977. 
** 

Krasnaya Zvezda, 20.9.74. Awarded Bulgarian Order on the 30th 
Anniversary of the liberation of Bulgaria. 
*** 

Sysoyev is currently Chairman of the Rear Services S:ports Camnittee. 
He has published a number of articles analysing and criticising training in 
Military Colleges. 
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the Rear Services Staff, who also ranks as a First Deputy Chief of Rear 
Services. Since late 1969 this post has been held by Colonel General Ivan 
Makarovich Golushko. Born in 1919, he served throughout the Great 
Patriotic War in the tank troops. During the Siege of Leningrad (1941-44) 
he served in Second Shock Army, organising the recovery and repair of 
damaged tanks and armoured transport. In 1977 Golushko published an 
account of his wartime experiences, the appearance of which coincided with 
a major reassessment and reorganisation of Armoured Tank arrl Transport 
Services of the Armed Forces.* After the War Golushko was Chief of 
Armoured Tank Services in GSFG (after serving for a time in a division 
commanded by Kurkotkin) for over seventeen years as Chief of Staff of the 
Rear Services Golushko, as the "brain" of the administration, has been 
responsible for introducing a vast scale of automated technology into the 
running of the Armed Forces Supply system on a vast scale. In a major 
study, published in 1982, Golushko examines the role of automation in Rear 
Services comnand and control.** A prolific writer, Golushko's recent 
articles include a revised study of the evolution and role of the Rear 
Services staff during the Great Fatherland War,*** and a perspective study 
on the role of the Rear Services in the decade ahead.**** An associate 
Professor of the Rear Services and Transport Academy (where he was a Deputy 
Head for a brief time in the late 1960s), Golushko's work has been 
recognised by the award of the academic title Doctor of Military Science 
and a USSR State Prize. 

Two Directorates which are supervised and controlled by Golushko are 
the Administrative Management and Services Directorate and the Personnel 
(Cadres) Directorate. Over the last twenty years the former has had the 
overall task of overseeing systems analysis and work study projects 
associated with the introduction and deployment. of new-generation 
technology, for example, canputers and mechanical freight handling systems. 
The Personnel Directorate has been headed since 1970 by another wartime 
veteran, Lieutenant General VG Zaytsev. He has had the task of reshaping 
and reforming the career structure of the officer corps of the Rear 
Services. Zaytsev has also been instrumental in incorporating the senior 
?CO stream - praporshchik and michman - into the career structure, 

* 
11Tanki ozhivali vnov'"; Voyenizdat, Moscow, 1977. 

** 
Osnovy modelirovaniya i avtornatizatsiy upravleniya tylom; Voyenizdat, 

Moscow, 1982. 
*** 
**** 

Shtab tyla v gody voyny; Tyl i snabzheniye, 5.85. 

Tyl i snabzheniye, 9.85. 
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* 
entrusting them with responsible administrative functions. The wide range 
of articles published by Zaytsev since the early 1970s gives some 
indication of the significant changes in Rear Services personnel policy to 
cope with an expansion and modernisation. Now in his late '60's, there is 
little information on Zaytsev's previous career, although he is known to 
have served in the Army since about 1942 and to have spent some time in the 
Far East. 

Two further Deputy Chiefs complete this assessment of the senior Rear 
Services Conmand: Colonel General NS Rozhkov, and Colonel General Georgyy 
Tarasovich Tarasov. Colonel General Rozhkov is a relative newcomer, and 
was first noted as a Deputy Chief of the Rear Service in early 1977. Now 
aged about 68, Rozhkov served throughout the War in the rear administration 
of a division, army, and front in turn. In the early postwar years he 
served in the Rear Services Directorate of GSFG. In the mid-1960s Major 
General Rozhkov was a Deputy Chief of Rear Services, Belorussian Military 
District, where he possibly came to the attention of Lieutenant General NV 
Ogarkov, at that time Chief of Staff, Belorussian Military District.** His 
next post - Deputy Conmander - Rear Services, Transcaucasus Military 
District, brought him into contact with Kurkotkin, the District Commander 
(1968-71). He held this post until 1974, when he was transferred to an 
unspecified post on the Joint Warsaw Pact Staff. His appointment to his 
present post was probably influenced by Kurkotkin himself, who in fact 
created an additional Deputy Chief post with especial responsibility for 
Inspection of Rear Services administration and subordinate comnands. 

The second Deputy Chief - Tarasov - is also a newcomer, having been 
appointed to a recently established post in mid-1979.*** There is little 
information on Tarasov's career. He served in a rifle unit in the Great 
Fatherlarrl War, possibly on the First Ukraine Front (like Kurkotkin). He 
was first identified in early 1973, a Major General and Deputy Canmander -
Rear Services, Baltic Military District. It is likely that Tarasov had 
been in this post for some time previously, as in late 1974 he was 
identified as Deputy Comnander-in-chief - Rear Services, GSFG. The 
considerable number of articles Tarasov has published since the early 1970s 
indicate that one of his main concerns was the improvement and 
modernisation of the petrol, oil and lubricants (POL) system for the Ground 

* 
Tyl i snabzheniye, 2.72. 

** 
Tyl i snabzheniye, 8.66. 

*** 
Tyl i snabzhenie, 7.79. 
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Forces in the crucial Central European Region. Another area of Rear 
Services responsibility with which Tarasov has apparently been closely 
concerned is the provision and improvement of material benefits. 
Consequently, his appointment in 1979 as a Deputy Chief of Rear Services 
sterraned from Kurkotkin's concern to place senior control of those Rear 
Services Directorates dealing with these problems in the hands of a senior 
Deputy Chief of Rear Services. 

Throughout the Soviet Armed Forces, at all levels of conunand, the 
political officer plays a key role. In senior conmands, after the 
connnander (Conunander-in-Chief) himself, he is the principle member of the 
Military Council. The senior political officer of the Rear Services 
Corranand is Lieutenant General VP Timonin, Head of the Political Department 
of Rear Services Staff and Directorates. Once again, there is little in 
information on Timonin's career. He was first identified in early 1966, a 
Major and Assistant for Kansomol Affairs, Political Directorate, Bal tic 
Military District. He was replaced in this post in early 1969. He 
returned to the Baltic Military District in the rnid-1970s, probably as Head 
of the Political Department, Rear Services. Subsequently he was Head of 
the Political Department, Rear Services, GSFG, serving under Lieutenant 
General Tarasov. Timonin was first noted in his present post in late 1981 
(replacing Lieutenant General A A Fokin).* 

Rear Services - Main and Central Directorates -- - -- -- ---- ------

All senior Rear Services Directorates are organised basically along 
similar lines. Each Main or Central Directorate comprises a number of 
subordinate Directorates and Departments with specialised functions. Let 
us look briefly at the Chiefs of the individual senior Directorates, many 
of whan have served in their respective posts since the later 1960s. 

No organisation can function effectively - not even in the Soviet 
Union - without efficient financial control. The Central Finance 
Directorate of the Rear Services is the senior budgetary organ of the 
Ministry of Defence of the USSR. It is bookkeeper, paymaster and inspector 
in financial matters to the Armed Forces. It is also responsible for the 
payment of allowances and pensions to all retired service personnel and 
their dependants. Since about 1957 it has been headed by Colonel General 
Vladimir Nikolayevich Dutov. Born in 1907, Dutov has served in the Finance 

* 
Tyl i snabzhenie, 12.81, p.67. 

CR-65 NATO UNCLASSIFIED 



NATO UNCLASSIFIED 

-206-

organs of the Armed Forces since their establishment (in their present 
form) in 1942. During the latter part of the Great Patriotic War he was 
Head of Finance Services, First Belorussian Front. After the War, with the 
creation of a Soviet Administration and the Soviet Group of Occupation 
Forces Germany (GSFOO) out of the conunand structure of the former First 
Belorussian Front, Dutov was appointed Chief of Finance Services, remaining 
in GSFG (on its reorganisation in 1954) until early 1956. He subsequently 
tranferred to the Central Finance Directorate of the Rear Services. Now 
almost 80, his most likely replacement is Lieutenant General V N Bab'ev, 
likewise his First Deputy and a former Chief of Finance Services, G>FG 
(1969-74). 

The Central Food SupPlY Directorate was originally established as an 
independent organ within the Rear Services (with subordinate organs at 
front and military district level) in 1942. Today its main function are: 
the management of the Armed Forces food supplies, including funding, 
procurement and storing; establishing stockpiling goals and laying down 
plans to achieve prescribed norms; establishing minimum subsistance norms; 
promotion of R&D projects; assisting in the annual harvesting; management 
of military farms. The present Chief of the Central Fooo Supply 
Directorate is Colonel General ID Isayenko. Born in 1924, Isayenko has 
served in the Food Supply Services since the last months of the War, 
serving as a food supply officer in a tank division during the Berlin 
Operation. In the first years after the War he was engaged in organising 
food supplies to the starving German population.* He subsequently served 
as Chief of Food Supply Services, GSFG. Since his appointment his main 
concern has been to expand the network of military farms (the direct 
responsibility of the Military Farms Directorate of the Central Food Supply 
Directorate, headed by Major General NI Ulykhin) and to improve production 
levels and the variety of produce.** Isayenko has also played a leading 
role in military assistance to the annual Soviet harvest. 

Responsibility for health and physical well-being of the Armed Forces 
is the responsibility of the Central Military Medical Directorate, headed 
since 1977 by Colonel General of Medical Services FI Kanarov. A conmander 
of a regimental medical post, and later head of medical services of a 
front, in the Great Fatherland War, Komarov has served in a number of 
administrative posts in the Central Military Medical Directorate, latterly 
as Chief Theraputist (1968-77). He was one of the senior specialists who 

* 
Tyl i snabzhenie, 5.85. 

** 
Agitator armii i flota, 18/81. 
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* 
signed Marshal Grechko's death certificate in 1976. A widely respected 
figure, Kanarov holds a number of honorary posts, including Professor of 
the Military Medical Academy, and Corresponding Member of the USSR Academy 
of Medical Sciences. He is a Hero of Socialist Labour and a USSR State 
Prize winner. His numerous articles are in th~lves a history of the 
"revolution" in the Soviet military medical service over the last decades. 
Furthermore, Kanarov has been concerned to study the experience of 
Afghanistan chairing regular comnissions looking into the various problems, 
and, more recently, appointing a number of senior officers with experience 
of Afghanistan to posts in the Central Military Medical Directorate and the 
Military Medical Academy. 

While efficient medical services promote pi.ysical well-being, 
improved standards of dress, on the other ham, are designed to instil a 
sense of service pride in all ranks. In the years following the Revolution 
there was a violent reaction against the former preoccupation with the 
minutiae of uniform prevalent in the Imperial Russian Army. Matters were 
already changing, however, by the later 1930s, with many of the former 
trappings appearing once more. Ranks, badges and medals, finally the 
distinctive shoulder board (pogon') had all returned by the em of the 
1941-5 War. It is in only the last decade, however, that the circle has 
cane full swing, with a canplete revival of more traditional forms of 
officer attire. At the same time, the traditional peasant image of the 
Russian soldier has been discarded in favour of a more up-to-date uniform. 
The man who has done more than anyone else to bring about an official 
"revolution" in military dress is Lieutenant General F P Petrov, Chief of 
the Central Clothing Directorate since early 1971. Little is known about 
Petrov. The Directorate provides the Armed Forces with a wide range of 
items in addition to clothing: bedding; tentage; field equipment; sports 
wear; off ice equipment; musical instruments. Bathing arrl laundrying 
facilties are also controlled by the Directorate. New forms of warfare, 
moreover, have led to R&D programnes for the provision of suitable and 
practical combat clothing, for example new airborne combat dress, naval 
uniforms, and headgear. Most recently, a new pattern of uniform, canplete 
with headgear, has made its appearance, a product of Soviet experience of 
seven years combat in Afghanistan, and no doubt the result of long term 
research on the part of Colonel Yu Tarasov, Head of the Central Clothing 
Experimental Establishment. 

Following the German invasion of the Soviet Union in June 1941 there 

* Istoriya voyennogo soobshcheniya v Velikoy otechestvennoy voyne, p.73. 
Moscow 1981. 
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was created a Transport Committee of the Supreme High Command, in effect 
the forerunner of the Military Comnunications Directorate, established in 
late 1941. Over forty years later transport - road, rail, riverborne and 
air - remains a vital artery of the Armed Forces. The Central Military 
Communications Directorate is responsible for the maintenance, 
administration, and procurement of Soviet military transport, and for the 
control of all movement of military personnel. The Directorate has been 
headed since 1974 by Colonel General Anatoly Stepanovich Klanin. Klemin 
has served in the Rear Services Transport Directorate since 1942, shortly 
after leaving an engineer school.* In the early 1950s he was a senior 
transport officer in GSFG. After a brief period in the Ministry of Defence 
Klemin returned to GSFG in the late 1960s as Chief of Military 
Conununications. One of the most important changes noted while he was in 
GSFG was the introduction of air trooping, which has now replaced rail as 
the means of movement during the troop rotations of April/May and 
October/November each year. 

Closely associated with the Central Communications Directorate are 
the Railway Troops of the Ministry of Defence, organised under control of a 
Main Directorate. While the Railway Troops have been the object of much 
praise over the last decade for their significant contribution to the 
construction of the Baikal-Amur Railway (BAM), there was a shake-up in the 
senior posts in 1983, when Colonel General AM Kryukov (Head since the 
early 1960s) was replaced by Lieutenant General MK Makartsev, former Chief 
of Staff of the Railway Troops. Makartsev has since been promoted Colonel 
General. At about the same time Lieutenant General A F Stolyarov was 
appointed Head of the Railway Troops Political Administration, a sensitive 
post, responsible for maintaining the morale of all ranks amid the desolate 
wastes of Siberia. 

The Main Fuel Directorate was originally established in 1936 (as a 
Department ~the General Staff). In 1942 it was transferred to the Rear 
Services. Directorate. The Directorate is responsible for the supply of 
petroleum, oils and lubricants (POL) of all grades to all arms of service. 
It has also responsibility for stockpiling of EOL reserves, and 
transporting fuel for combat vehicles. It must deploy its resources in 
order to ensure that the POL supply system is adapted to the demands 
imposed by Soviet operational doctrine at all levels. Since the late 1960s 
the Chief of the Directorate was Colonel General V V Nikitin, a prewar 
graduate of an engineer institute arx:l a wartime veteran. Nikitin had 

* 
Istoriya voyennogo soobshcheniya v Velikoy otechestvennoy voyne, p.73, 

Moscow 1981. 
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served in the Directorate since the late 1950s and was a specialist in 
lubricants, having taken a postwar degree in iooustrial chemistry. Under 
him there were significant changes and reorganisation in the fuel supply 
system serving the field forces - in methods of delivery, storage and in 
laying pipelines.* In 1982 Nikitin was replaced by Lieutenant General I N 
Bazanov, a former Chief of the Oils and Lubricants Directorate, and another 
wartime veteran. 

Finally, to conclude this brief description of the Rear Services 
Comnand and organisation, the bulk of the military requirement for 
11 software11 is procured through the Main Trade Directorate, headed by 
Lieutenant General EI Gold'berg since about 1967. Born in 1920, Gold'berg 
served throughout the War in the procurement agency of the Red Army, 
subsequently on the First Belorussian Front. He continued to serve in the 
Soviet Administration in Germany until the early 1950s, when he was 
transferred to the Main Trade Directorate. Gold'berg has done much to 
change the harsh image of military life for all ranks, playing an 
influential role in the general improvement of "living standards", with the 
result that, in comparative terms, servicemen and their families are in a 
privileged position with regard to consmner goods and food canpared to the 
average Soviet citizen. In early 1986 Gold'berg was unexpectedly replaced 
by his former Deputy, Major General Nikolai Grigor'evich Sadovnikov.** 

Conclusion 

The present senior Rear Services Command is composed almost entirely 
of ageing wartime veterans, the bulk of whom have served in their current 
posts since the late 1960s. The Chief of the Rear Services of the Armed 
Forces since 1972, Marshal Kurkotkin, is now in his 70th year. Given the 
present climate, with pressure from the Gorbachev leadership on the top 
military to effect selective rejuvenation, it can only be a matter of time 
before a replacement for Kurkotkin comes to be of serious concern, if only 
on grounds of age. Given the age of most of his senior Deputies, and based 
on precedent, it is likely that any replacement would be an "outsider 11

, in 
all probability a senior all-arms comnander. On the other hand given the 
current political atmosphere, the leadership could have novel recourse to 
appointing a junior outsider one of the senior theatre or military 
district/Group of Forces Chiefs of Rear Services. 

* 
Tyl i snabzheniye, 5.74; 5.75; 11.77; 6.81; 7.82. 

** 
Krasnaya Zvezda, 15.5.86. 
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Along with Kurkotkin, we could expect further changes in the top 
echelons of the Rear Services. This would most likely favour the promotion 
of a military district or Group of Forces officer. It is, moreover, 
precisely at this level of comnand that there has been a more pronounced 
element of change, favoured, first by turnover of senior Rear Services 
personnel passing through Afghanistan, and more recently by the creation of 
the TVD level of command. 

One officer who has profited from the combined effect of both these 
factors is Lieutenant General Vyacheslav Ivanovich Litvinov. Until 
recently an entirely unknown figure, he was serving in the Turkestan 
Military District at the time of the Soviet invasion of Afghanistan in 
December 1979. In mid-1982 he replaced Major General V Akunin as Deputy 
Comnander - Rear Services, Siberian Military District. While in the 
Siberian Military District (a key entity of the Far East Theatre Forces 
Comnand) Litvinov was involved in a major programne of reorganisation and 
expansion of local military infrastructure. He also played a prominent 
role in the implementation of the Brezhnev Food Programne, one of the aims 
of which was to create theatre stockpiles of food and other supplies. In 
early 1985 Litvinov replaced Lieutenant General GI Kuropatkin as Deputy 
Commander - Rear Services, Kiev Military District, on the latter's 
promotion to a senior theatre post. More recently, in May 1986, Litvinov 
was the object of much praise in the Soviet press for his role in 
corrananding Rear Services assets during the large-scale military operation 
to "clean up" the region and provide essential supplies following the 
Chernobyl' nuclear reactor accident in April 1986. Both Kuropatkin (a 
former Deputy Chief of Rear Services - GSFG (1978-80)) and Litvinov, 
together with other Rear Services Chiefs serving in military districts and 
Group of Forces, illustrate the type of officer who will probably rise 
further in the senior Command of the Rear Services, which still remains 
daninated by senior Grourx:1 Forces officers. 

5. 4. SUPPLYING THE ARMY IN WAR. 

CR-65 

"Twenty miles or so south of Belgrade we emerged on to the main 
road and joined a continuous stream of Red Army trucks, tanks and 
guns flowing northwards into battle. One thing in particular struck 
us now, as it had struck us fran the first, namely, that every Soviet 
truck we saw contained one of two things: petrol or ammunition. Of 
rations, blankets, spare boots or clothing there was no trace. The 
presumption was that such articles, if they were required at all, 
were provided at the expense of the enemy or of the local population. 
Almost every man we saw was a fighting soldier. What they carried 
with them were materials of war in the narrowest sense. We were 
witnessing a return to the administrative methods of Attila and 
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Genghis Khan, and the results seemed to deserve careful attention. 
For there could be no doubt that here lay one reason for the amazing 
speed of the Red Army's advance across Europe." 

A. A Recap of the General Soviet Approach. 

As a general description of the Soviet attitude to supplies in war, 
there can be no doubt that Fitzroy McLean's comments (from his experiences 
of the Red Army in Yugoslavia, quoted in "Eastern Approaches", p.505) are 
as apposite today as they were in 1945. The Soviet Army has always shown, 
as it still does, a strict attitude to supply priorities, am a ruthless 
determination to maintain its aim in any operation. 

However, the changes that have been taking place in the organisation, 
tactics and equipment of the Soviet Army since the end of the war have made 
just as much impact on the rear services as they have on the teeth arms. 

Their success in a future war against a sophisticated and powerful 
opponent will, the Soviets insist, depend on their ability to achieve 
surprise and to maintain a continuous high-speed offensive. 

To this end, the major objectives of an operation must be attained by 
the forces in being with only the minimum of pre-war reinforcement. This 
means that the armies of the Soviet first strategic echelon must be capable 
of continuous sustained combat over the whole period of the strategic 
operation, which might amount to as much as two weeks or more. 
Conventional operations sustained for significantly longer periods will 
involve the secorrl strategic echelon and mass mobilization of military and 
civilian resources. 

The Soviets insist that the maintenance of the 'viability' of 
formations on the battlefield depends to a considerable extent on the 
ability of the rear to furnish the requisite support, not the least 
important features of which are the ability to maintain adequate supplies 
of fuel and anmunition, and the ability_to reform and restore the fighting 
capacity of damaged units (see Chapter 5, Section 3). 

The task that faces the logistics staff of a unit or formation in a 
future war will certainly be greater than in the past, the Soviets 
maintain, both in terms of the voltnne of material to be supplied and the 
canplexity of supply requirements. Whilst the equipment base available to 
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fulfil this task is immeasurably greater today than ever before, it is not 
so great as to make the task easy, nor to ensure that its fulfilment is 
without problem. 

Every military organisation has weaknesses and problems of some sort 
or other. Identification of such weaknesses does not mean that the Soviet 
logistical system could function in war. It simply points out those areas 
where, in the Soviet view, the stresses of battle are more likely to cause 
a local breakdown of the system. Whether sufficient stress to achieve this 
breakdown is actually imposed depends as much on the pressure an enemy can 
bring to bear on the Soviet logistical system as it does on the tactical 
demands made of it by the Soviet comnander: this is a key factor in the 
concept of viability as the Russians view it. The detailed calculations 
upon which the Soviet system relies, and which are covered in detail in 
Chapter 3, enable both these factors to be determined by the Soviets with a 
sufficient degree of accuracy to satisfy them, given the necessary 
intelligence. 

B. Establishing the Principles of the Rear. 

Operational analysis today mostly concentrates on the historical 
examples from the third period of the war (1944-5), where the high speed 
offensives and widespread employment of mobile groups are considered more 
relevant to the likely conditions of a future battlefield. The basic 
factors identified as being important lessons for future war were 
established* as follows: 

* 

i. The organisation of the rear - the composition, structure and 
grouping of the rear and supply system - was the most important 
factor contributing to the effectiveness of rear support, :permitting 
the timely arrl flexible manoeuvre of forces. 

ii. Concentration of resources on the main axes and location as 
close to the forces being supplied as was possible was one of the 
ioost important principles of deployment. 

iii. As the operations for deep penetration developed, major efforts 
to regroup forces became n~cessary, putting a great burden on the 
transport system in the rear, and on comnaoo am control of rear 

By Col Gen K Abramov, Canmandant of the Military College of Rear and 
Transport in VIZH, ll.80.p30. 
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iv. Rear support of Mobile Groups came to be extremely important as 
these formations were used increasingly to split up enemy groupings 
and achieve deep penetration. Forward location of dumps and 
stockpiles was essential for their successful resupply, and supply by 
air was employed where available. Operational control groups were 
set up to provide for more flexible command. 

v. As the volume of supplies required rose, the principle of 
centralising control of stocks rose accordingly. Stocks had to be 
established sufficient for the total requirement of troops for the 
whole operation. Centralised control made for greater flexibility 
and was most effective as a means of reducing the impact of enemy air 
interdiction. Full authority of control was vested in the deputy 
corranander for the rear. 

vi. Centralization of control required for its efficient 
implementation that the higher element of the rear supply resources 
forward to its lower subordinates rear elements, and to the teeth 
arms, the senior comnander taking full responsibility for delivering 
on time. 

v11. Railways were the most important means of strategic and 
operational transport. However, as the war went on, the importance 
of railway transport in the operational rear was reduced, and 
replaced by vehicles, pipeline and air. At Front level, the repair 
of railways and the coping with the different gauges required a 
special study. 

viii. Prediction of supply requirements became more important as the 
rate of advance and depth of penetration increased, laying extra 
strain on logistic assets. 

Details of statistics of supply and expenditure during the GPW are 
given ay Annex C. As a result of this experience, today's rear support is 
based on a set of carefully formulated principles which direct the 
development of rear services. Firstly, the rear services must be 
organised, equipped and trained in a manner which enables them to operate 
in accordance with the principles of military art; i.e. they must be 
capable themselves of maintaining a rapid tempo of operations and 
flexibility of manoeuvre, effecting an efficient concentration of effort, 
preserving their own combat effectiveness; operating, in other words, like 
the rest of the Armed Forces. Secondly, the rear services must, by their 
actions, enable the combat arms to operate effectively in accordance with 
these principles. This second requirement has necessitated the formulation 
of certain further principles, specific to the conduct of the rear. 
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Adherence to these is considered essential if the effective rear support of 
an operation is to be assured. These principles, which lay down broad 
guidelines for the organization of rear support, are as follows: 

'\ 
i. The organisation of the rear must reflect the character of the 
war and the nature of the fighting; 

ii. Reserves must be echeloned in depth and deployed before the war 
starts; 

iii. The higher command is responsible for supplying lower 
formations, units, sub-units; 

iv. All available forms of transport must be used; 

v. Equipment repair assets must be deployed to those areas with the 
greatest number of reparable vehicles or weapons; 

vi. The medical services must deploy as near as possible to the 
areas of the largest number of casualties; 

v11. Foraging for local supplies must be undertaken wherever 
possible. 

These principles are basic to the organisation of the Soviet logistic 
system. Adherence to the first principle demands primarily a logistic 
system fully capable, in particular, of supporting a high speed offensive 
in nuclear or conventional conditions. But it goes without saying that the 
system must also be or become capable of supplying Soviet troops in other 
kinds of war, such as a defensive battle on the Chinese border, the war in 
Afghanistan, or a longer period of conventional war with NATO. 

The secorx1 principle, requiring as it does the advance creation and 
echelonned emplacement of reserves means that, in preparation for any high 
speed offensive we must expect the Soviet Army to establish its supply 
bases well forward along all axes of advance to effect the necessary 
support. This is of particular importance in terms of identifying an 
inminent Soviet operation and predicting the main axes of troop movement, 
and will require a large scale campaign of camouflage and deception to 
conceal. The Soviet invasion of Czechoslovakia in 1968 was preceded by a 
large scale logistics exercise, "Neman". 

Misunderstanding of the third principle, that of the responsibility 
of higher comnands for delivery to lower rear elements, has caused 
considerable mis-assessment of Soviet logistic capability in the past. The 
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rear service support of a Soviet division, it has often been intimated, is 
too small to be able to support the division effectively. In fact it does 
not have this task. The division's rear service elements only have the job 
of supporting the division's regiments arrl battalions. The division 
receives its support from Army or Front. The bulk of logistics resources 
are heldat Army arrl Front level, and come under the control of those 
higher formation commanders. This gives the senior commander a great deal 
of flexibility in deciding which axes of advance to support arx:1 which to 
abandon, and it enables him to concentrate his effort on the chosen axes 
very quickly indeed. This centralised control has always been considered 
by the Soviets as one of the principle strengths of their logistic system. 

The fourth principle of the rear, demanding as it does the full use 
of all forms of transport, reflects a Soviet appreciation, based on their 
last war experience, of both the problems of a general shortage of 
transport and a lack of road space. The Soviet Army is as well aware of 
the operational vulnerability of its long lines of conmunication arx:1 supply 
from the Soviet heartland to :r;::otential combat zones such as Germany, as it 
is of the problems there will be in trying to maintain fuel arx:1 anmunition 
supplies to a rapidly advancing Army in the field. The experience of rates 
of expenditure of stocks by combatants in the recent Middle Eastern Wars 
has reinforced Soviet appreciation of this problem. 

The fifth arx:1 sixth principles, those of bringing the repair facility 
to the casualty (human or mechanical) rather than vice versa, must be seen 
in the context of an offensive on relatively narrow axes, when there will 
be no secure "rear area" and no stable "forward edge of the battle area" 
but rather "spurs arrl re-entrants" of friendly and enemy forces. Repair 
and medical aid will be complicated not only by this factor, but also by 
the nature of the battle, where pericx:1s of rapid and possibly isolated 
advance into the enemy position with few casualties will alternate with 
pericx:1s of great localised destruction due either to the use of weapons of 
mass destruction or, more likely these days, to a high density of modern 
improved conventional weapons systems. There will not, therefore, be an 
even and steady attrition rate. Nor will it be feasible, due to lack of 
fuel and the vast distances involved, to drag the casualty vehicles or 
soldiers back to a 'safe' rear base (even were there sufficient means 
available to do ·so) given the volume arrl concentration of losses that can 
be expected. In such circumstances it is far easier to move the highly 
mobile, if limited, repair and medical facilities to the casualties, than 
vice versa. 

The principles governing the actions of these repair and medical 
facilities will be to give, as a first priority, imnediate attention to 
those casualties (men or machine) only lightly affected, so that they can 
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be returned to battle right away. Casualty vehicles incapacitated and 
needing serious attention will be left for the more capable care of higher 
formation workshops. Human casualties will be evacuated to centralised 
locations where the advancing field hospitals will be. No attempt will be 
made to repair badly damaged vehicles or weapons in the field if they 
require more than a few hours attention. These features will be covered 
more thoroughly in Chapter 5, Sections 5 and 6 below. 

This Soviet attitude to repair is often the root of another 
misconception - that the Soviet Army disposes of its divisions, tanks and 
men in a "use-once-and-throw-away" manner. That is, that casual ties are 
left to die, damaged vehicles are abandoned, and di visions are ground away 
to nothing am are then replaced in their entirety. Although in the first 
period of the last war, retreating in the face of the Wehrmacht, this most 
certainly did happen, it neither was nor is Soviet policy. 

As we have seen in Chapter 3 above, the Russians do not consider it 
either flexible or cost effective to wear divisions arrl armies down 
completely during an offensive. Furthermore, Soviet studies clearly 
demonstrate that it is essential to reduce the attrition rate during an 
operation so as to maintain the viability of the formation. Consequently 
the main task of the medical services and the repair and maintenance 
services is to put back into action as many lightly damaged soldiers and 
pieces of equipment during the battle to keep up the strength, and 
therefore the viability, of the organism. German sources make constant 
reference during the 1944-5 period to the very high rate of recovery of 
Soviet tanks, and the ubiquitous presence on the battlefield of armoured 
recovery teams and medical personnel. 

What this does not mean, however, is that the Soviets will try and 
keep all their sub-units and fonnations up to strength by "topping" up with 
reinforcements. The badly mauled regiment will either be rationalised into 
a smaller force broken down into companies to merge with other reduced 
regiments to reinforce them, or reorganised into a composite fonnation. To 
maintain the momentum of the offensive, once a fonnation has suffered a 
loss of effectiveness through casualties, its leading position in the 
advance will be taken by a following or flanking formation and the reduced 
and reorgnised formation may become the second echelon or reserve, or 
switch to a minor axis as the offensive continues. These points are 
expanded in Chapter 4, Section 6B above ("Echelonning") and in Chapter 5, 
Section 5 below. 

The final principle of the rear, that of making maximum use of local 
means, is so strikingly illustrated by Fitzroy McLean in the extract from 
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his book quoted above. Forage, particularly these days for food and FOL, 
is still of great importance, particularly if the length of the battle 
exceeds the expected norm. A Soviet rear service unit in peacetime does a 
lot of self provisioning, and includes butchery facilities which would 
undoubtedly be valuable for foraging purposes unless the enemy were able to 
resort to a 'scorched earth' policy. Engineers of the fuel service are 
equipped with all-purpose pumps which would serve well to evacuate the 
tanks of those filling stations overrun intact (see Annex C.7.) and recent 
Soviet studies* demonstrate a high level of knowledge of fuel supplies in 
NA'IO. 

c. The Functioning of the Rear in Battle. 

A Soviet unit or formation headquarters has normally 4 elements: 

a. The forward conrnand post, to bring the commander and a very small staff 
(including, for example, a senior deputy, a signals officer, an artillery 
liaison officer and an air liaison officer, plus anyone else needed at a 
particular time), is established to bring command close to the focal point 
of the battle and to improve the comnander's feel for the battle. This 
element would probably rove in 2 command APC's with accompanying gun or 
missile air defence vehicles. In the advance it would move well forward in 
the march order and in the attack, it would be with the first echelon. The 
comnander comnands at all times during the battle and does not normally 
relinquish command to a deputy even when on the rove. 

b. The main conrnand post, under control of either the 1st Deputy Corranander 
or the Chief of Staff in the absence of the conmander. This is a larger 
organisation involving all the various heads of arms of service, under the 
co-ordination of the Chief of Staff. A much larger target and far less 
mobile, it usually moves on the march in the main forces (in advance of the 
second echelon) and in the attack behind the main forces. The function of 
the main command post is to wield effective detailed control in accordance 
with the conmander's orders, co-ordinating the movement of all arms units 
and their deployment on the battlefield, the maintenance of their combat 
fitness, and their supply. The main comnand post is supplied with 
considerable signals equipment for maintaining contact with subordinate 
forces and higher comnand. 

c. The reserve cannand post usually found in battle adjacent to a 

* 
See, for example, zvo (Foreign Military Review) 1.86 for an interesting 

study of bulk fuel delivery systems in NA'IO. 
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subordinate Headquarters, is where one of the deputy commanders and a small 
personal staff are located. When this is not formed, a subordinate 
headquarters may be designated as the alternative command headquarters. 
The function of this comnand and control element is to maintain a listening 
watch and take over command and oontrol in event of the destruction of the 
main comnan::1 post. 

d. The rear control point, responsible for controlling all rear services 
an::1 supply, am for the running of the unit or formation rear area. This 
is usually a mobile headquarters element under the Deputy Camnander for 
Rear Services (Chief of the Rear) an::1 his assistants. In the march an1 in 
battle it roves behind the main forces at the head of the rear service 
elements. 

The main elements of a Soviet unit or formation are displayed 
pictorially below in Figure 17. The incidental analogy with a tadpole is a 
useful device for conveying the dynamism of the organism, and the functions 
of its integral members. 

The recce can be likened to the eyes of the beast, always moving 
ahead, seeking the enemy. The 11Brain11 is the forward headquarters element, 
with the commander, moving in the vanguard or at the rear of the first 
echelon. The 1st echelon contains about two thirds of the teeth arms and 
its function is to smash a breach in the enemy defence or seize a given 
line. The job of the second echelon; reserve or mobile group, is to 
supplement or exploit the efforts of the first echelon, if possible 
penetrating into the depths of the enemy position in order to (in Soviet 
terminology) convert tactical success into oper~tional success. The Chief 
of Staff and main CP constitute a sort of central nervous system, 
controlling the organism in response to the "Brain's" command. 

The tail is the formation's organic logistic support. Just as a 
tadpole's tail withers up as the animal swims, because it is feeding it 
nourishment, just so the "TYL'" keeps the fighting elements of the 
formation supplied. The organism, in other words, is to a large extent 
self-contained and is not so reliant on permanently maintained lines of 
communication and supply when on the march. Such resupply as is allotted 
to the formation by higher comnaoo will certainly require a line of 
connnunication, but not necessarily in the form of a permanently maintained 
and wlnerable logistic umbilical following the advancing division. 

This pattern of formation deployment on the march is not a recent 
development, but has been practised by the Soviet Army since its inception, 
and by the Tsarist Russian Army before that. The layout of a Russian 

CR-65 NATO UNCLASSIFIED 



NATO UNCLASSIFIED 

-219-

Division boundary of action. 
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<-- = March security elements e.g. Forward, flank or rear security 
patrols, vaB3uard, etc. 

Figure 17. The Constituent Elements of a Soviet Formation. 

* 
For a detailed explanation of march security elements, see c. N. 

Donnelly "The March in Soviet Tactical Doctrine" RUSI, 9.74. 
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infantry or cavalry division of 1914 on the march is virtually identical, 
both in form am in designation of constituent elements, to that described 
above. A good example is contained in the official Austrian Imperial Army 
publication of 1912.* 

Two further principles of Soviet logistics must be mentioned before 
we move on to organisation and practice. The first is the maintenance of a 
strict order of priorities of supply, illustrated so ably by Fitzroy McLean 
(see above). These priorities are: 

1. Ammunition, including as a first category NBC anununition. 

2. POL. 

3. Spares and technical equipment. 

4. Food and medical supplies am clothing. 

These priorities are not immutable. For example, in a rapid 
unopposed advance, or in the pursuit phase of an operation, POL may take 
priority over anmunition supply. In nuclear or chemical conditions, the 
provision of protective clothing may receive a high priority. But whatever 
priority applies at a given time, that priority will be ruthlessly applied 
in the allocation of delivery means. 

The second feature is the design priorities and construction 
principles which characterize Soviet 'AFV development. Soviet principles of 
Military Art are accurately reflected in these principles which, it can be 
determined, guided their vehicle and weapons designers. These principles 
are not new, but were developed by early Soviet military theorists, 
particularly Triandafillov, during the 1920's. Just as the first principle 
of Military art is the requirement for speed and mobility, speed and 
mobility, with all that this implies, is the first requirement for mobility 
of a Soviet 'AFV. If one looks at tank and AFV's the requirements will be 
translated into mechanical reliability, long range without refuelling, 
obstacle and water crossing ability, low ground pressure and all round 
protection. This is covered in greater detail in Chapter 4, Section 2 
above. 

* 
Die Russiche Arrnee. Vienna 1912. 
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D. The Organisation of the Army Rear Services. 

(a) Logistic Responsibilities. 

There is no equivalent in the Soviet Army of an Ordnance Corps or an 
engineering and maintenance corp; (e.g. UK REME), i.e. single corps 
responsible for the supply of all sorts of military needs or the repair and 
maintenance of all types of equipment. Generally speaking, supply and 
maintenance responsibilities are borne by those arms of service using the 
equipment, (in a unit or formation headquarters there is a deputy conmander 
for each arm of service) whilst the rear services (under the deputy 
comnander for rear services) have responsibility for centralized direction 
of logistic resources. The Deputy Corranander for Rear Services is also the 
Chief of the Rear Area, and is responsible for the security and smooth 
running-of the entire rear areas of the unit or formation of which he is 
part. This responsibility includes local defence and security of lines of 
comnunication in the tactical rear, traffic control, prisoner handling, 
etc. Details of these responsibilities are as follows. 

The artillery troops are responsible for the supply of all 
anmunition, including Chemical and Nuclear, right down to regimental level. 
Transport allocation is done in co-operation with the rear services. 

a. The Commander of Chemical troops supervises the supply of chemical 
munitions, but is not himself responsible for their transportation, which 
is an artillery matter. 

b. Each Artillery Commander sends a report every 12 hours on ammunition 
states via artillery channels to the next higher formation. These reports 
are compiled there and amnunition issues planned depending on 

(i) the extent of the demanding unit's depletion; 

(ii) stocks available at the issuing formation; 

(iii) the supply capability of the next higher formation. 

Priority is given to units which will have to exert the greatest effort in 
the imnediate future. Transport is supplied by the higher echelons. Every 
24 hours an artillery report on weapons and equipment states is sent. 

c. Tank and AFV amnunition demands up to divisional level go to the chief 
of the rear. 
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Table 32. Soviet Division of logistic Responsibilities. 

Responsibility 

Commcx1ity/ 
Support Service 

Front Army Division Regiment Battalion 

Provision and repair of: 

Artillery Weapons (incl. ) 
Mortars and Rocket Launchers) 
and Anti-Tank Missiles, AA) 
Weapons) ; Small arms; All ) 
anmunition; spare parts. ) 

Chief of artillery 
(assisted by the Head of Artillery 
Supply) 

Supply and repair of all Chief of Deputy Canrnander OC Maint 
armoured vehicles Armoured Rear Services enance 
including tanks, APCs and Troops Canpany 
SP arty. 

Supply and repair of all Chief of 
soft skinned vehicles. Mr 

Troops 

Supply and repair of Chief of Conmander Conmander 
engineer equipment. Engineer Engineer Engineer 

Troops Battalion Canpany 

Supply and repair of Chief of Conunander Canmander 
signals equipment. Signals Signals Signals 

Troops Battalion Canpany 

Supply and repair of Chief of Comnander Comnander 
chemical and NBC defence Chemical Chemical Chemical 
equipment. Troops Battalion Defence 

Canpany 

Fuel and Lubricants Chief of Fuel 
supply and foraging Fuel and Supply 

Lubri- Officer 
cants 
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Responsibility 
-------------------------------·----
Commodity/ 
Support Service 

Rations am Water 
(Intendance Service) 

Catering 

Medical Services 
(Including medical 
supplies) 

CR-65 

Front Army Division Regiment Battalion 
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d. Ammunition demands and requirements are made in multiples of an 
accounting figure called a Boevoy Kanplekt (BK). A BK usually approximates 
to the number of rounds that can be carried by an "AFV or the number of 
rounds fired in one hour of artillery barrage at average rates of 
expenditure. It is not itself a means of regulating or determining the 
rate of fire. 

Each weapon of "AFV is allotted a BK; a few of the nore common are 
given at Table 33, and weights of BK are given at Table 8. 

Fuel supply accounting is measured in 'ZAPRAVKI' or 'fills', a 'fill' 
being the volume of fuel according to type required for a canplete filling 
of all vehicles in the sub-unit, unit or formation. 

Rations 

Rations are accounted as "daily issues" (Russ: 
follows: 

"sutodacha") as 

Dry/canned 

Fresh 

Water 

litres per 
man/day 

1kg per man/day 

2kg per man/day. Including bread or bread substitute. 

Normal 

8-10 

Hot Climates 

10-15 

Emergency Minimum 

2.5-4 
(5 days max) 

(b) Logistics Support Available to the Fighting Troops. 

For its supply and maintenance requirements, a Soviet sub-unit, unit 
or formation has organic sub-units or units, plus whatever rear service 
elements the senior comnander has seen fit to subordinate to the force so 
that it can fulfil its mission. These organic elements are listed below, 
but it must be remembered that, not only can extra vehicles be allocated as 
noted above, but uni ts can also be stripped of vehicles and in event of 
great need, and secom or third line formations may have incomplete or ad 
hoc tables of equipment, depending on vehicle availability. As the new 
Kamaz trucks come into divisional and regimental service replacing the 
three and a half ton Zil and five ton Ural 375 and the Kraz 260 into Army 
and Front Service to replace the Kraz 255B. The lift capacity of the unit 
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Table 33. Estimated Units of Fire (BK). 

AFVs 

T-62/1'64 
Pl'-76 
PMP-73 
ATGW 
MG 
BTR 60/70/80 

Towed Artillery 

Cal. 122, 130 
152 
120 nortar 

Rocket Artillery 

5 rounds per rail/ 
tube e.g.: BM-21 

AA =- Artillery 

ZSU-23/4 
SA-6 
SA-8/9/13 

Small Arms 

AK series 
AGS-17 
RPK/PKM 

A-Tk Weapons 

T-12 100nm 
AT-5 
RFG 7116 
'FAGO!'' AT-4 
SPG-9 

CR-65 

Approx Quantity 

40 
42 
40 
4 
2000 
600 

80 
60 
80 

200 

2400 
6 
8 

300 
? 
1000 

60 
10 
12 
4 
12 
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am formation tail will increase dramatically. 

A teeth arms battalion has a supply platoon of 4-5 x Ston trucks and 
trailers, 2 or 3 light trucks and (in :eMP and tank battalions) 3 fuel 
bowsers; a maintenance section of.I or 2 workshop vehicles and medical 
section with a soft skinned anbulance. 

A Soviet regiment has a Rear Service Battalion consisting of a 
Headquarters with a control section (Comnandants Service); a MT company for 
fuel, anmunition and cargo transport with approx 40 x 5 or 8 ton trucks and 
trailers and 20 fuel bowser trucks; a mobile maintenance company for the 
repair of vehicles and weapons with 3 tank ARVs, 3-4 workshop vehicles and 
12-20 x 5 or 8 ton trucks; a support platoon, including kitchens, with 7 or 
8 x 5 ton trucks and a medical company with 3-4 ambulances, 3-4 x 5 ton 
trucks and 2-3 motorised stretcher vehicles. 

In addition each sub-unit in the regiment has its own transport 
element sufficient to carry personnel, weapons and imnediate supplies. A 
regimental artillery battalion of 18 D-30s has, in addition to trucks to 
tow the guns, a further 20 trucks to carry amnunition. The regimental 
engineer company's 20 trucks carry men, spares and engineer supplies, etc. 

A division has a support battalion; a maintenance battalion; medical 
battalion, and a considerable traffic control element attached to rear 
headquarters. In addition it has a helicopter squadron which includes 6 
MI-8 (Hip) that can be used for supply tasks 'in extremis'. 

The divisional support battalion has 4 transport companies, two 
designated for ammunition, one for fuel, and one for spares and general 
cargo. Each ammo company has 60 x 5 or 8 ton trucks and trailers, the fuel 
company 80 bowsers and trailers. However the ammunition company's trucks 
can carry fuel in cans or pillow tanks if required. The battalion has its 
own control, maintenance and repair facilities of some 15 trucks and 10 
trailers, 2 or 3 light recovery vehicles, 10 workshop vehicles, smoke 
generating vehicles and ambulances. It also deploys 2-4 field kitchens, a 
field bakery and is home to the armoured cars, trucks and motorcycles of 
the Commandant's Service (rear area security and movement control). 

The divisional maintenance battalion deploys as three workshop 
companies, one each for the repair of AFVs, SSVs and artillery weapons. 
Each is equipped with 1 or 2 cranes, approx 12 workshop vehicles, 6-10 
trucks and trailers, recce vehicles and several large load carrying cargo 
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vehicles. A light equipment repair platoon of 6 workshop vehicles, the 
battalion's own support platoon of 12 trucks and trailers and an ambulance, 
and a recovery platoon of 6 armoured recovery vehicles and artille~y 
tractors and 2 amphibious load carriers canpletes its canplement. 

In addition in the division each combat support element (e.g. 
engineers, chemical, signals) except artillery has its own transport 
element for imnediate supplies. 

An army support regiment (brigade) has some 360 heavy (10 ton) trucks 
plus trailers and 240 large fuel bowsers plus trailers. Fronts will have a 
further 3 such regiments (brigades) and on strategic axes within the TVD 
more such brigades will be massed. In the past, almost all such higher 
logistic transport could be expected to be requisitioned from civilian 
assets. However, over the last 15 years or so it has been Soviet doctrine 
to amass reserves of transport as it has always amassed reserves of weapons 
systems. Whilst it is not possible to estimate these accurately fran open 
sources, these reserves might well run into thousands of trucks for a 
strategic axis. 

At the outset of operations, vehicles will start with full tanks and 
loaded with at least one complete BK for all weapons. A Front in war must 
be expected to be able to have, in addition to the fuel and arrmunition 
carried on tanks arrl APCs and artillery tractors, a road resupply capacity 
of about 90,000 tons without nobilising civilian transport. This amount 
represents a minimum capacity and overloading plus mass use of civilian 
transport by Front, can be expected to increase this significantly. 

One of the crucial problems that will face the Soviet Army in 
advancing into Western Europe will be shortage of space to deploy its large 
numbers of vehicles. As the logistic capacity rises to meet the norms 
required for force sustainability, the increasing numbers themselves will 
contribute to lowering the formation's viability as they present 
concentration targets and encourage traffic jams. One answer to this is to 
increase the capacity of each vehicle, and this is proceeding rapidly. The 
Zil 131 and Ural 375 of 3.5 and 4.5 tons capacity are being replaced by the 
8 ton Kl-\MAZ. The KRAZ-255 7. 5 ton capacity being improved to 10 tons, the 
KRAZ-260 by 100% or so by the use of a trailer. 

However, these load figures are for cross country and road tracks. 
If the vehicle is used on concrete roads or on flat and concreted areas 
(such as an airfield) considerably higher loads are authorized. For 
example, a KRAZ-260 can carry 9 tons plus 10 ton in a trailer in field 
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conditions. On good metalled roads this can be increased to 35 tons and on 
airfields (concrete, flat, short distance) to 75 tons. This is not 
considered over loading, as even higher loads can be considered in an 
emergency. 

A divisional tail, whilst sufficiently light to enable it to be 
highly mobile and manoeuvrable, still has a respectable carrying capacity. 
'!he centralisation of large transport reserves at Army and Front level 
provides great flexibility for a higher comnam to switch supply support 
from axis to axis very quickly in response to the battle situation. 

Army am Front will maintain large dumps for resupply or supply to 
second echelon troops, advancing from inside the Soviet Union. Movement of 
supplies to these dwnps will be by rail am pipeline, and movement forward 
of supplies from these dumps to the troops rear is the responsibility of 
the Army am Front transport organisation. Annex C gives details of data 
on which current supply norms are based. 

(c) Logistic Supply in Time of War. 

From the foregoing details it could be assumed that, as the Soviet 
Army has an abundance of cargo vehicles am quite large stocks of both fuel 
and ammunition, it will have no problem in supporting a short war; and, by 
drawing on state reserves in the USSR am Eastern Europe, it will also be 
capable of supporting a war for a considerably longer period if necessary. 

Fran the Soviet point of view, however, the problem is not such a 
simple equation, for it is not on possessing an adequate volume of supplies 
that success depends, but on getting the right material to the right place 
at the right time. Their own experience in the last war, numerous recent 
exercises, and a study of the Arab-Israeli Wars has imposed upon the 
Russians an appreciation of the problem of timely delivery and alerted them 
to the problems of the large volume of fuel and munitions that modern 
mechanised warfare demands.* 

* 
For example, Israeli sources have indicated that, for every Arab tank 

destroyed in October 1973, 36 main armament tank rounds were delivered to 
the frontline, in addition to arranunition for other anti-tank weapons. 
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Furthermore the great fluidity of modern battle increase the 
difficulties of safeguarding supplies; increases the relative distance 
supplies must be transported; increases the number of times dlllllJ;S must be 
relocated; and increases the difficulties in deciding the location for 
preplacernent of dumps and reserves. In terms of a war in Europe, Soviet 
logistics services have two distinct aspects of these problems to consider. 
The one is to support the initial offensive by the troops of GSFG at 
present stationed in E Germany, that is, the first echelon of the assault; 
the other is to accomplish the refuelling of armies destined for the second 
echelon of the assault. These armies will have been marching fran the 
Western Military Districts of the USSR, taking some 3-5 days to make the 
journey. When they arrive in Germany, they may need a canplete 
replenishment of fuel, which must be accomplished with great efficiency if 
delay arrl hazardous traffic jams of enormous proportions are not to ensue. 
The principle of norms and calculations on which the Soviet commander will 
rely for his assessment of requirements is dealt with in depth in Chapter 3 
above. However it is perhaps worth recalling here that Soviet discussion 
of the nature of the problem stress the relationship of conswnption and 
casualty rates to the rate of advance, drawing statistics from the 
experience of the last war, for example: 
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Table 34. Rates of Advance and related expenditure and losses. 

1. Tk Armies per 100km of Advance 

(a) Expenditure of Supplies 

Tank BK overall 

T-34 'Fills' 

· (b) Comparative Losses 

(as% of higher figure) 

men 

tanks 

2. 39 CAA Operations/rate of advance 

(a) During February 1944/0.5km per day 

(b) During the Vitebsk operation 
1944/9km !)er day 

(as% of higher figure) 

Daily rate of Advance 

16-45km 

0.25 

0.7 

20-SOkm 

30 

65 

men 100 

men 15 

4.5-13km 

1.5 

2.0 

4-lOkm 

100 

100 

tanks 100 

tanks 5 

The conclusions to be drawn from this are that, as with casualties 
(see above, Chapter 3, Section 4-6), the higher rate of advance achieved, 
the lower the losses and expenditure. Conversely a high rate of advance 
must be maintained if the operation is to be achieved within the limits of 
available resources. 

Compared to consumption of other supplies, the increase in lOL 
conswnption has been by far the greatest since 1945. As the mechanisation 
of the Soviet Army increases, its FOL requirement increases as well, 
consequently improvement in fuel supply is probably the rear services' 
greatest single task at the present time. 

A simplified and generated application of these norms against an 
'average' NATO defender provides the following assessment. 
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Table 35. Divisional Estimated Requirement Rates Daily (tonnes). 

!Heavily OpposedlLightly OpposedlAverage Totals 
lor Major Axis lor Minor Axis I Max 
1-------1-------:------, 
I AMMO I FUEL I AMMO I FUEL I RATIONS I SPARES I Min 
1---1---:---1---:---1---1---
IMR/Tk IMR/Tk IMR/Tk IMR/Tk IMR/Tk IMR/Tk IMR/Tk 

I 
I 

I 
I 

1Break- 520/480 700/610 280/260 400/370 130/28 1120/85 1370/1200 
I through 
I 
I 
I 
I 

IDefence 580/520 320/300 370/330 200/180 30/28 
I 
I 
I 
I 
I 
I 

IPursuit 66/63 900/810 44/40 590/550 30/28 
I 
I 

I 
I 
I 
I 
I 
I 

830/740 

180/50 1010/900 

680/590 

60/40 1055/940 

I 730/660 
I 
I 
IReserve 140/120 230/200 88/80 160/140 30/28 35/25 435/375 
I 
I 

I 315/275 

It cannot be emp-iasised too strongly that these estimates must, by 
their very nature, be~ approximate. They are "grossed out" for an 
average for each phase as an approximate overall requirement for a 12-17 
day operation. 

In the late 1960's Soviet sources were quoting a figure of 25,000 
tonnes per day/FRONI' requirement and 300,000 tonnes for an entire (12 day) 
operation.* As frontal equipment has increased by at least 50% since then, 
this figure should be upped accordingly. It is our opinion that the 
resulting figure should be taken as an absolute minimum, and that 600,000 
tonnes is a more realistic estimate of the probable requirement for a 17 
day operation. 

* 
See Graham Turbeville, 11Soviet Logistic Support for Ground Operations", 

RUSI Sept 1975, p63. An article highly reconmended. 
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This very rough estimate is given here only to give a very general 
idea of the scale of the logistical effort needed for an "average" 
operation. At the divisional and artillery level the exact requirements 
would vary considerably depending on the nature of the enemy defence, the 
terrain, and the degree of surprise, and would be worked out in detail 
according to the calculations explained above in Chapter 3, Section 6. It 
is on those calculations that estimates of sustainability of divisions and 
armies must be made. However at operational-strategic am strategic 
levels, planning must be more generalized (but no less careful) and the 
overall average 'norms' become important to the Soviet planner. The main 
feature of the Soviet delivery system is that, by the maintenance of large 
reserves am the exercise of the 'deli very downwards' system of 
responsibility, massive variations in logistical requirements can be 
satisfied relatively easily. 

(e) The Supply Chain. 

On the battlefield, the rear is organised in three echelons, the 
tactical, or troop rear (VOYSKOVOY TYL' - di visions and below) , the 
operational rear, and the deep (strategic) rear in the TVD. Supplies are 
moved in bulk, mainly by rail and pipeline, fran the strategic into the 
'Front' rear area, and by road, rail and pipeline from there into the Army 
rear, where dumps are established (or where existing dumps are 
replenished). In the Army rear the material is resorted and either 
despatched to the troop rear by motor vehicle (or very occasionally, by 
tactical fuel pipeline), or dispersed in tactical dumps for the 
replenishment of reinforcements (or 2nd echelon forces) before they are 
committed to the offensive. 

The Soviet classification of logistic stockpiles indicates that they 
have given sanething more than mere recognition to the possibility that a 
war of longer duration than a few weeks usually postulated could take 
place. Military supply stockpiles are designated as emergency reserves, 
mobilization reserves, strategic reserves and state reserves. Both 
emergency and mobilization reserves are intended for use in the initial 
stages of war. Emergency reserves are located with deployed ground force 
formations (divisions, armies, fronts/groups of forcesfinilitary districts) 
and are to be used for the inmediate conduct of military operations. 
Mobilization reserves are to be used to replace combat losses in the course 
of theatre operations, and are established on the basis of the huge losses 
the Soviets expect in a nuclear war. This would seem to be sanething of a 
bonus in the event of a conventional conflict where losses would be less. 
Strategic reserves consist of those material items placed under the control 
of the General Staff, and are not envisaged for early use. State reserves 
canprise those resources over and above the stockpiles under military 
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If an European conflict went according to prescribed planning factors 
it is highly unlikely that either strategic or state reserves would have to 
be used before Warsaw Pact forces reached their principal objectives. It 
is stipulated that strategic and state reserves must be adequate to supply 
the armed forces until industry is able to expand its production and meet 
wartime supply demands. In World War II this period was approximately 90 
days of supply. The greater demands of modern war and the likelihood of 
heavy losses fran enemy strikes (as perceived by Soviet planners) probably 
means that at least a 90 day supply of anmunition, fuel, technical 
supplies, etc., is maintained to ensure that surviving stockpiles are 
adequate until industry is prepared to produce required material. Soviet 
discussions of supply requirement indicate that peacetime logistic 
stockpiles are probably established at substantial levels and that, in 
their view, war material may be required for periods far geater than the 
few weeks (or less) necessary to win the type of blitzkreig campaign across 
Europe implicit in Soviet planning factors and doctrine (see Chapter 2, 
Section 1). 

In the operational-strategic rear, lines of corrnnunication and supply 
will probably be guarded by MVD (Ministry of the Interior) troops and KGB 
Border Guards and by troops of the Warsaw Pact country through which the 
lines pass (Poland has over 70,000 Territorial Defence Troops trained in 
rear area security). The chief of the rear of the FRONT will organise a 
special control service (dispetcherskaya sluzhba) to ensure the co
ordination of supply; and direction will be enforced by a large traffic 
control network of the Comnandant's Service assisted by the Military 
Vehicles Inspectorate (VAI) • 

As a general principle, in the troop rear, supply is made down two 
steps in the chain of comnand at a time, i.e. army vehicles will deliver 
not only to the divisional rear, but also to the regimental rear when the 
battle permits. Divisional transport will deliver not only to the 
regimental rear, but direct to battalions and, in the case of artillery, 
often direct to the guns. 

(f) Railways. 

The Soviet railway system has been the main form of transport for all 
types of goods and passengers since the last century. The lack of adequate 
roads, inhospitable terrain and climate coupled with today's poor safety 
record in air travel has resulted in the railways being still the most 
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common form of travel and one of the most efficient systems in the world. 
Anyone travelling by rail in the USSR today cannot fail to notice the large 
number of trains carrying troops and equipment all over the country - a 
dramatic demonstration of the heavy reliance on rail transport that would 
be a feature of Soviet involvement in a future war. 

The movement of troops and military equipment; the repair and 
constuction of lines, stations, etc; the protection, creation and removal 
of obstacles and other railway-related engineering tasks are the 
responsibility of the Railway Troops - a special sub-section of the 
Transport Troops and the Road and Railway Construction Troops. Originally 
created in 1851 to protect the Petersburg-Moscow line (1), their role today 
is an important one. In peacetime they supplement the work of the civilian 
railway -staff in all aspects of rail transport. Large numbers of railway 
troops were employed full time in and constructing the BAM (Baykal-Amur 
Mainline) (2, 3, 4). 

During the GPW the Railway Troops came under the control of the NKPS 
(Peoples Comnissariat for Means of Comnunication) under whose direction 
they ran over 440,000 trains (and nearly 20,000,000 weapons) carrying 
troops, weapons and equipment to the front (5), repaired nearly 117,000km 
of line and thousands of bridges, stations, water tanks, etc.(6) One of 
the biggest problems for rail transport in the GPW was enemy air attacks. 
Between 1941 and 1944, there were over 19,000 raids on railway targets 
which delivered over 400,000 bombs of which raids, "56.9% caused havoc and 
19.8% destroyed moving trains".(7) 

The movement of troops by rail was required not only between Fronts 
and from the rear but also within Fronts. The heavy concentration of troop 
movement, "required hundreds of thousands of wagons which were constantly 
in short supply due to heavy losses, the lack of adequate repair bases and 
long periods (often 5-7 times the peacetime norms) during which trains were 
stationary while unloading"(8). The problem of loading and unloading large 
quantities of goods placed a heavy strain on the resources of the major 
termini and so improvised unloading areas were set up at minor 
stations/halts and even at the trackside (9). This did alleviate to some 
extent the problem of large numbers of trains congregating in one place, 
thus "providing a greater degree of safety _from air attacks" (10). 

Problems caused b¥ shortage of information due to interdiction of the 
L of C (causing delays in ordering the 100vement of trains) and a too rigid 
system of planning operational movement of troops by rail, were alleviated 
by having a centralised command which adopted a policy of simplification in 
orders: "the staffs and organs of the VOSO (Military Comnunications) began 
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to plan ••• movement on the basis of preliminary orders rather than waiting 
for the detailed plan ••• and this was extensively developed into an 
effective method for operational novement."(11) 

As the Germans retreated they destroyed large sections of the Soviet 
railway system and much of the stock. Analysts at the time concluded that 
the railway system would not be able to cope with the transport 
requirements of the advancing Red Army in 1943 and 1944. However, a 
massive reconstruction phase was put under way. Furthermore, there was 
little or no non-military transport reguirement.(12) Postwar studies 
concluded that "railroads would not be a Soviet Achilles' heel in a future 
war" (13). But this may, in the light of current Soviet military doctrine, 
be sanewhat outdated, for there are still some major drawbacks to the use 
of railways for sustaining a war in Central Europe. For example, the 
problem of the different gauge of Soviet railways, often referred to by 
Western Soviets analysts, "during the Slllffller of '42 ••• the need to use 
Western European railways required the setting up of trans-shipping bases 
to transfer ••• from the Russian gauge",(13) which "caused problems".(14) 
During a high speed offensive, "the lines of supply become lengthened" (15) 
placing increased strain on what was already an overstretched resource. 'Ihe 
advances of '43 and '44 placed a far greater strain on the Soviet railways 
and staff than the retreats of '41 and '42 because of the need to restore 
equipment and track destroyed by the enemy and the ever lengthening 
distance to be covered bringing units from the rear to the front.(16) 

The transport of troops to the Western Front during the Battle of 
Moscow indicates how much more space even then was required to transport 
the fighting units and their support. During October and November 1941 
only 7% of the loads were rear support including lorries, EOL and 
amnunition and other equipment. The figures for movement within the Front 
indicate a much higher proportion of 'support' being moved by train - over 
40%, mainly due to the fact that most of the fighting units, tied up in 
battle, moved under their own power, with only a few units being 
transferred as reserves, or to a new position, etc. 

Analysis of the required number of trains needed to nove a division 
has shown that it takes over 120 times as much 'train space' to redeploy 
the division than to carry its day's supply (ref). The large number of 
trains required to transport an Army, and the delay and disruption that can 
be caused by interdiction at vulnerable points have made trains an 
attractive target. When time is crucial, the wise comnander today reduces 
the burden on the railways by using fuel pipelines, tank road transporters 
and so on, so as to be sure the troops are at the right place at the right 
time. Appendix 5 to Annex E demonstrates how he calculates this. However, 
the Soviet preparedness to repair railways, their hope to win a war with 
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the forces in being, stockpiles well forward, and the limited demands made 
by logistic resupply, have serious implications for choice of targets in 
deep interdiction missions. 

(g) Supplies in the Field. 

The location of dumps and stockpiles is dictated by the conditions of 
battle. Being highly mobile, divisions will not create stockpiles, but 
maintain movable dumps, keeping as much as possible on wheels. At Army and 
Front level, replenishment depots are maintained, often near to or at 
railheads. There is a strategic pipeline system to Front level and a 
Front-Army pipeline system for POL. This system also suwlies airfields 
direct. 

At divisional level, replenishment depots are set up at convenient 
road junctions, but supplies are kept on the vehicles when possible. POL 
can be dumped in rubber reservoirs although this is not yet as widespread 
at divisional level as it is at army level. This depot is under the 
command of a deputy commander for resupply - subordinate to the chief of 
the rear of the division. Usually, divisional supply points are well 
dispersed and not all kept together. (See Annex M for details of Soviet 
logistics vehicles and trailers.) 

At regimental level, the same principles apply but the deputy 
conmander of the rear himself conmands a supply distribution centre. 
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Table 36. The Location of Rear Supply and Support Elements. 

1st Echelon sub-units/units Approx depth from battle zone 

Company: 

First Aid Post 
Ammo Distribution Points 
Rations & Water Point 

Battalion: 

Battalion Medical Post 
Arrano 
Rations and Field Kitchen 
Technical Observation Post 

Regiment: 

Regimental Medical Post 
MT Platoon 
POL Point 
Arrano Distribution Point 
Rations 
Tk & MT Repair and Evacuation Group 
Damaged Vehicle Collection Pound 
2nd Echelon Regiments 

Division: 

Div Medical Post 
MT Repair & Depot 
Tk Repair & Depot 
Artillery & Small Arms Repair & Depot 
MT Bn 
Engineer Bn 
Ammo Dump 
POL Dump 
Rations Dump & Field Bakery 
Baths/Laundry/Water 
2nd Echelon Divisions 

Offensive 

l-2km 
3km 
3km 
l-2km 

5-7km 
5-7km 
10-lSkm 
10-lSkm 
10-lSkm 
upto 8km 
5-7km 
16-20km 

Defensive 

50-l00m 
100-lS0m 
upto 1km 

l.5-3km 
2-3km 
2-4km 
2-4km 

6-l0km 
upto 20km 
10-20km 
10-20km 
10-20km 
upto 10km 
6-l0km 

all rear service elements. 

10-14km 
10-14km 
20-40km 
20-40km 
20-30km 
20-40km 
25-30km 
25-30km 
25-30km 
25-30km 
40-70km 
all depots 

upto 20km 
upto 20km 
35-60km 
35-60km 
20-40km 
35-60km 
35-S0km 
35-S0km 
35-S0km 
40-45km 

The following is an account of a simple battalion logistics exercise 
which appeared in the Soviet Military Review of May 1986. 
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--------------------------- ·•--·~-·-· -·-· ----------

Figure 18. The Battalion Rear Support in Attack. 
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A Motor Rifle Battalion Logistics in the Attack. 

During the advance the 2nd Motor Rifle Battalion (MR Bn) with an 
attached tank company and an artillery battery consolidated on the line: 
Lake Clubokoye - Height 120.3 - Zhavoronki (see Figure 18). Shortly 
afterwards the battalion commander received the order to advance and his 
logistical instructions. 

The battalion commander analysed his orders, assessed the situation, 
organised reconnaissance, gave a warning order to prepare the sul:runits for 
advance, and then made his plan. Then he issued his combat order, 
organised co-operation and gave logistical instructions. 

The battalion transportation was to deliver material supplies from 
the unit depots directly to the MR companies and the mortar battery. In 
addition, two vehicles from the mortar sub-unit were used to move 
amnunition. Deliveries to the attached tank canpany and the artillery 
battery were made on the instructions of relevant sul:runit commanders. By 
the designated time the prescribed stocks of amnunition, fuel, rations, 
armoured and automotive equipment, medical and other material supplies had 
been stocked in the sulrunits, and maintenance of weapons and combat 
equipment carried out. Five BMPs, beyond "repair" by the battalion's 
manpower and eguipnent, were evacuated to the damaged vehicle collecting 
point. 

All the 
were evacuated 
transport • 

"wounded and sick" from the organic and attached sub-units 
to the regimental medical aid station by the battalion's 

••• After a heavy fire preparation the 2nd MR Bn breached the 11enemy11 

defensive positions on the line: Lake Clubokoye - Height 120.3 -
Zhavoronki and, overcoming the "enemy's" stubborn resistance, continued the 
advance in the direction: Height 120.3 - Barki-Prorekhi in co-operation 
with neighbouring sub-units. 

The motor rifle battalion's logistical system moved with the sub
units in a way which ensured the attackers' continuous material, technical 
and medical support. Making skilful use of terrain features, the battalion 
medical aid post and the repair workshop moved after the first echelon at a 
distance of 1 to 1.5km. The technical observation point ('!OP) followed the 
combat order at a distance at which it could keep vehicles on the 
"battlefield" in view. The remaining elements of the logistical system 
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advanced under the cover of the reserve. 

The motor rifle battalion C of S, the technical deputy and the 
battalion's medical assistant kept in contact with the companies arrl the 
mortar battery, issuing relevant instructions to the logistical sub-units 
and seeing to it that the latter did as they were told. Observing the 
"battlefield" the technical deputy saw that a l3MP of the 4th Motor Rifle 
Company had stopped at hillock +2.6 and two vehicles of the 6th Motor Rifle 
Company had been disabled 200m to the north of the lone house and on the 
northern edge of Kruglaya Wood respectively. The 5th Motor Rifle Company 
corranander reported that three vehicles were in need of refuelling. 

The technical observation point conmander learned the reason for the 
BMPs breakdown and instructed his subordinates to help the crew repair it. 
The other two vehicles proved to be "damaged" by "fire" of "enemy" anti
tank artillery. A repair and evacuation team was sent to their rescue. It 
towed the BMPs to the road and on to the damaged vehicles collecting point. 

Several minutes after the instructions were issued by the technical 
deputy a fuel truck started for the positions of the 5th Motor Rifle 
Company. At the approaches to height 150.1 it was met by the company's 
guide. On his orders the fuel had been delivered to hillock +3.0, where 
the BMPs were waiting for it. 

Having fulfilled the mission, the fuel truck arrived at the northern 
edge of Tyanny Forest, where other fuelling vehicles started assembling in 
order to be topped up. 

In the meantime, the medical orderlies had carried six "seriously 
wounded" from the "battlefield". After rendering first aid, they took two 
men from the 5th Motor Rifle Company to the depression 300m to the south of 
hillock +3.0 and four men from the 6th Motor Rifle Company to pit -1.7. On 
the medical assistant's instructions an ambulance and a whelled amphibious 
carrier were sent to the above locations. Twenty minutes later the 
"seriously wounded" were brought to the battalion's medical aid station, 
where the medical attendant prepared them for evacuation. 

When the 4th Motor Rifle Company commander reported to the battalion 
conmander that his sub-unit urgently needed 0.6 BK for small arms, 0.5 BK 
for a BMP and 0.7 BK of hand grenades, the latter instructed the chief of 
the battalion amnunition supply point (ASP) to comply with the company 
corranander's request. 
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A little later two vehicles with ammunition arrived at the western 
edge of Seryogino. They were met by the guides from the 4th Motor Rifle 
Company, who accompanied them to the southern slopes of Height 161. 5. 
After the amnunition had been unloaded the bearers detailed £ran each 
platoon carried it to their respective sub-units. One of the unloaded 
vehicles took seven 11wounded" from the 4th Motor Rifle Canpany to the 
battalion medical aid station. 

Some time later ambulance vehicles arrived at the medical aid station 
located 300m to the south of height 150.1 to evacuate the "seriously 
wounded11

• 

In compliance with the C of S orders the battalion ammunition supply 
point was transferred to the northern edge of Tyomny Forest, where the 
fuelling station (FS) was also deployed. 

The chief of the battalion ammunition supply point immediately 
dispatched one truckload of amnunition received during the "battle" to the 
mortar battery, and ordered the remaining anmunition to be reloaded onto 
the battalion transport. 

In keeping with the technical deputy's instructions, the fuel brought 
fran the regimental depot was transferred into the fuel servicing trucks. 
The transfer was supervised by the automotive section commander. 

In deploying the battalion ration point (RP) in a new area (northern 
edge of Tyomny Forest) due account was taken of the field kitchens' 
camouflage factors, the area's sanitary condition, and the availability of 
drinking water sources. Hot meals cooked at the time designated by the 
battalion comnander were delivered to the sub-units. 

The tank company and the artillery battery attached to the battalion 
were supplied by the ration points of their respective sub-units. 

In the course of the exercise the 2nd MR Bn coped with the assigned 
mission successfully, largely due to the logistical effort. 
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(h) Logistical Support by Air. 

It is the task of the Military Transport Aviation (VTA) to support 
ground, sea and air operations, and there can be no doubt that the capacity 
of this force is formidable. The Soviets are well aware of the value of 
logistical support by air, and the 8,000 tonnes of supplies delivered to 
the exemplary 6th Guards Tank Army during the Manchurian Campaign is often 
quoted in Soviet sources as a good example of what can be achieved. 

Operations such as the air lift of Soviet supplies to Ethiopia during 
the mid 1970s, to Arab Countries during the 1973 War and to Afghanistan in 
1980, have proved the competence of the VI2-\ to perform supply operations. 
However, whilst in no way wishing to denigrate the effectiveness of the 
Vl'A, we must stress that the fraction of total supplies for a major 
operation in Europe that is likely to be transported by air is in reality 
going to be quite small. This is because firstly; it is not cost effective 
to transport such things as fuel and amnunition by air when alternative 
ground (or sea) lines are open; secondly, there are likely to be calls from 
all quarters for aircraft to fulfil many duties, and as a consequence 
logistical support is not likely to have unlimited access to resources. In 
our opinion, a large element of the VTA will be earmarked for airborne 
operations. High value cargo will be given a high priority for air supply 
(e.g. nuclear warheads and possibly delivery means, electronic equipment, 
extra supplies of anti-gas suits, etc.). The major task of the Vl'A will 
surely be to ferry men into the battle zone to swell out the operational 
troops. 

It should be pointed out that Aeroflot, the Soviet Civil Airline, is 
under comnand of a senior air force general, and would come under military 
control immediately in event of an emergency. At the present time, almost 
all the conscripts rotated to GSFG every 6 months are carried by Aeroflot, 
with no disturbance of their civil air schedules. Military control in 
peacetime gives an unparalleled mobilisation capacity, and consequently one 
should include most of the Soviet Civil Air Fleet in calculations of air 
lift capacity in· event of war. This is of particular importance when 
calculating the helicopter lift available to move tactical assault 
landings. 

Even so, the bulk of supplies must go by ground. A point when air 
supply will be valuable is in rapid tactical supply on a small or m:>derate 
scale when other means of supply have failed. This is perhaps the real 
lesson of the 6th Guards Tank Army's experience. They were provided with 
fuel in an emergency air lift because fuel could not be got to them any 
other way, and the success of the campaign depended upon their ability to 
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maintain their high speed advance. It is in such a circumstance that 
airlift capability for moving men and material becomes most important. We 
consider that, apart from the initial mobilisation supplies of men and the 
transfer of high value cargo, the Air Fleet's most valuable contribution to 
the success of the offensive will be in its readiness to lift critical 
supplies in relatively small quantities to critical areas of the 
battlefield at short notice. 

A good example of this is the conversion of old MI-6 ("Hook") 
helicopters to bowsers for rapid refuelling of forward mobile elements. A 
key unit about to be conunitted to an advance into the enemy depth could be 
refuelled rapidly by such means. Alternatively underslung pillow tanks 
could be set down to accomplish the same purpose. 

Appendix 5 to Annex E explains how to calculate air cargo missions. 

(j) Control of the Rear. 

Control of the Rear is exercised from TPU (Russ: TYIJJVOY PUNKT 
UPRAVLENIYA) amobile rear headquarters commanded by the deputy commander 
for the rear - (Div: Col. , Regt: Maj. or Lt Col.) • Subordinate to the 
deputy commander for the rear are chiefs of service and an artillery deputy 
for supply. Staff procedures for the rear support of a regimental or 
divisional operation are as follows. Relevant calculations and details are 
given in Chapter 3 and proformae and nomograms at Annex E. 

The NORMAL procedure. 

The rear commander (i.e. deputy commander for rear) goes to the 
regimental or divisional CP and receives battle orders from the chief of 
staff or conunander. He returns to the TPU. He then works out a time and 
movement scale using the tables cited above, informs sub-unit rear 
conunanders of the situation and issues a warning order. Then he calls a 
conference with his chiefs of service and deputy artillery chief for 
supply, and explains the tasks of the rear, evaluates the state of the rear 
and supplies and prepares his proposals for the rear support of the 
operation: then he drafts orders for the rear elements. He returns to the 
regimental or divisional CP and presents his proposals and draft orders for 
the endorsing signature of the conunander. He returns to the TPU and works 
out final details of his rear support plan, checking the allocation of 
tasks and organising supervision. He agrees his detailed plan with his 
chief of services and artillery supply officer and with the regimental or 
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divisional chief of staff, and makes a final confirmatory report to 
regimental or divisional comnander. 

The above procedure which is still the standard procedure, is 
considered by many officers nowadays, to be too long winded, and so the 
following procedures are being established for the sake of speed; but they 
require greater knowledge, preparation and flexibility and better training 
of staff officers. 

The RAPID or "parallel" procedure. 

The rear conanander, accompanied by his artillery supply officer and 
chief of POL supply attends a combat briefing of combat unit and sub-unit 
commanders. While they are preparing their combat plans the rear 
comnander, together with his two subordinates, rapidly works out proposals 
for rear support with the help of pre-prepared calculation tables. Using 
specially pre-prepared forms (see Annex A for examples), the rear comnander 
issues his proposals for their support of the regiment or division at the 
same time as combat sub-unit comnanders issue theirs. When this has been 
approved by the regimental or divisional commander, the rear commander 
issues carbon copies to combat troops comnanders so that at the same time 
as they issue battle orders to their sub-units they can brief their rear 
sub-units with the rear conmander's orders apertaining to rear service 
support. (Thus rear support planning is completed at the same time as 
combat unit operational planning, instead of waiting for the completion of 
the latter in order to commence supply planning). Then the rear conanander 
returns to his TPU to brief his remaining subordinates and issue orders to 
them. This should enable planning .to be completed in as short a time as 
Possible. 

Supervision (KONTROL'). 

It is considered by the Soviets to be most important to ensure 
conformity with orders so that the rear comnander knows the exact situation 
if a sudden change of plan is implemented, even if to obtain such knowledge 
means halting columns on the march to check their composition, etc. The 
Commandant's Service and VAI can be useful in assisting in rapid robile 
checks. Checks and reports on POL/amnunition states are made every 12 
hours and on other material every 24 hours. Helicopters at divisional 
level provide a useful means of supervising column movements and exercising 
control. 
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Recent Soviet comment has repeatedly stressed the following points, 
for the benefit of rear service officer. 

(1) The rear commander's greatest sin is delay, and Soviet press comments 
suggest that this is a frequent sin. Not getting fuel or amnunition to the 
troops on time halts the offensive and nullifies success. His second 
greatest sin is failure to ensure permanent comnunications with all his 
sub-units. 

(2) Pre-planning in meticulous detail is considered essential (see Chapter 
3, Section 6). The rear cornnander must be satisfied that his men and 
equipment are battle ready at any moment. All must be trained in 
contingency plans; and for any operation or exercise the march must be 
carefully plotted beforehand1 orders pre-prepared; radio and signalling 
procedures established, and everything well rehearsed. 

(3) The use of formalised documents (examples at Annex A and E) is 
nowadays considered to be the greatest help for increasing speed of 
preparation and reaction. However, Soviet officers are warned, these can 
obscure things and contradict need for speed and flexibility at times, if 
used improperly. Computers are in the process of being introduced to help 
the chief of the rear perform his necessary calculations for supply 
requirements and deployments more quickly and efficiently. 

(4) To ensure rapid reaction to any change in the battle situation, the 
rear commander should monitor the Ops. net. 

(5) Whenever possible, handling of equipment must be mechanised for speed, 
and unnecessary transloading avoided at all costs. 

The dilemna of rear control is that to ensure the timely arrival of 
fuel during a high speed offensive, it is desirable to predict the future 
requirement (of POL or amnunition) and despatch the stores before the 
combat troops have actually engaged in the battle. The dangers of this are 
obvious. The army rear conmander who conmits his vehicles to the road 
loaded with ammunition for a planned artillery barrage in preparation for a 
breakthrough will look very foolish if, at the last manent, no breakthrough 
is needed, but instead the enemy withdraws and a rapid pursuit conunences 
requiring lots of fuel. Several operations during the last war were halted 
or slowed down because of deficiences of fuel supply, the 1945 Manchurian 
Campaign (6th Guards Tank Army) is a good example. But in a future war, 
with the prospect of nuclear weapons being used, delay is not only 
important but may be absolutely disastrous. 
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Although it is not strictly a function of the rear alone, it is 
impossible to deal with rear control without mention of the "Kanendantskaya 
Sluzhba" or Conmandant' s Service. 'Ibis organisation carries out the 
traffic control and many of the disciplinary measures exercised by military 
police in Western Armies (although it has no wide investigative and 
judicial responsibilities). The Comnandant's Service provide dispatchers 
and traffic regulators on all roads in the combat zone and at forward rail 
heads, where the duties of the railway troops ceases. 

There is a Commandants Service platoon at regiment and a company at 
divisional level. Their primary means of transport are motor cycles and 
motor cycle combinations, UAZ-469 jeeps, BROM scout cars and GAZ-66 trucks. 
They are well trained arxl well equipped with radios, loudhailers, tac signs 
and signals, and are trained to read maps. 

The East German Comnandant's Service pride themselves on their expert 
knowledge of the country, and their ability to reach their appointed 
locations1 crossroads, etc., before the advancing troops without using any 
roads or tracks destined for an actual march column. Thus observation of 
their movement will not give the enemy information on future march routes. 

Under the orders of the commander of a unit or the commandant of a 
detachment, garrison, or base, the service establish mobile central co-
ordinating control points and dispatch well briefed motor cyclists to road 
junctions and key areas to corxluct traffic control. They control and check 
the move of the troops, of all arms, out from assembly areas or barracks1 
monitor march speeds along routes (with check points at given intervals); 
and they recce and mark out major concentration areas, gun positions, rear 
dumps, etc. All branches of troops may also detail off men to perform 
traffic patrol duties, and send officers on advance recce to check sites 
for dumps chosen from a map. 

Route Availability. 

Route availability is a key element in the viability of rear support 
itself. Traffic management is a specialization demanding, in Soviet eyes, 
a great deal of calculation and supervision. (See Appendix 5 to Annex E). 
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* 
Western analysis of this vital subject (which was subjected to a 

great deal of study during ~II) conclude that it took over six times as 
much road capacity to move a formation's vehicles than to move that 
formation's daily supplies, and over a hundred times as much rail capacity 
to move the formation by rail as it does to move the formation's supplies 
by rail. 

Consequently, when we consider the extent to which the Soviet system 
relies for its operational viability on echelonning (see Chapter 4, Section 
6) and regrouping (see Chapter 5, Section 5 below), it is clear that the 
major burden on the traffic management staffs of the rear will not be 
logistics but major combat formations moving along and across the E-W--axis 
simultaneously. 

Soviet Doctrine for Rear Area Security. 

The Soviet concept of "viability of the rear" (zhivuchest' tyla) 
includes defensive measures against a whole range of threats. Amongst 
these are weapons of mass destruction, attack from the air or by "recce
strike systems" (e.g. Assault Breaker), desants (landings) of all sorts, 
especially airborne and heliborne, and ground forces in deep penetration. 
Defence against all these threats follows a general pattern: tight 
centralized control of resources with individual units made responsible for 
their own local defence. The Soviet air defence umbrella does not exempt 
units from the duty of deploying their own defences, using all means 
available, including small arms. 

A common element in Soviet concepts of defence against all the above 
threats is the importance of maskirovka, i.e. camouflage, concealment and 
deception. Protection against the enemy's means of reconnaissance is the 
first step to surviving his means of attack. Thus forces moving in the 
rear area will seek to disguise this by confining movement to the hours of 
darkness or by concealing their routes with smoke or electronic counter
measures. When halted, forces will try to conceal themselves in woods or 
built-up areas, using standard camouflage measures such as nets or screens. 
If time permits dumny positions will also be prepared to disguise the 
unit's location. A mathematical factor denoting the impact of dummies and 
mock-ups on a unit's survivability is discussed in Chapter 3, Section 5 in 

* 
See, for example, J W Higgins, "Military Movements and Supply Lines as 

Comparative Interdiction Targets", Rand, 1970. 
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relation to anti-tank defences. In practice, it seems that such is the 
emphasis on speed that passive camouflage measures at any lower tactical 
level are often neglected. 

The Russians see themselves as being particularly vulnerable to 
"recce-diversionary activity". "Reece-diversionary activity" is defined as 
operations with the mission of 'reconnoitering or destroying important 
objectives in the enemy rear, interrupting the control of his troops and 
the work of his rear services'. Targets include 'nuclear weapons, radio 
comnunications, comnand posts ••• roads, railways, fuel pipelines' and so on. 
(Voyennyy Vestnik 1.86 p.39). '!he Soviet Army devotes considerable· 
resources to such missions and credits NA'IO with the intention, and 
capability, of replying in kind. During the Great Patriotic War, 
particularly in its last phase (1944-45), the Red Army had to secure its 
rear against large-scale operations by both partisans and German regular 
stay-behind parties. The organisation for rear security it developed then 
still forms the basis of their concepts today. 

Specialist rear area security troops were created from the NKGB 
Border Troops and NKVD Internal Security Troops which existed in the Soviet 
Union in peacetime. From 1942 they were controlled by a Main Directorate 
and Political Department of Rear Area Security Troops. Forces from these 
troops were allocated to operate within the rear areas of each Front, under 
the direction of a Chief of Rear Security Troops. He was technically 
subordinate to the conmander of the Front~ his deputy conmander for the 
rear, but also answered directly to the Military Council (the senior party
political body) of the Front. It was usual for each army to have an NKVD 

regiment enforcing security within its rear area and the Front would have 
further units operating behind the army rear boundaries. 

The High Command of Forces within the TVD, established in recent 
years, will probably be responsible for overall co-ordination of Rear 
Service Troops today, with a chief of Rear Service Troops located at this 
level. One of his major pre-occupations will be to co-ordinate the 
operations of the secu·rity forces of the Soviet Unions' Warsaw Pact allies. 
These would include regular troops and worker's militias. However it is 
most unlikely that the Soviet Union would be prepared to leave the defence 
of its lines of comnunications entirely in the hands of its allies and one 
would expect to see MVD and KGB troops being deployed outside Soviet 
borders to stiffen up the defences. Both organisations have large numbers 
of trained reserves available among former conscripts of the Internal and 
Border Troops and are equipped, organised and trained almost to ground 
forces standards. 
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The Commandant's Service, a military police organisation with a 
traffic control function similar to that of the Bundeswehr Feldjaeger, 
plays an important part in ensuring the physical security and movement 
security of a forward area during the preparation for an offensive. 
Commandant's Service personnel will patrol all roads to prevent daytime 
movement and set up check points to prevent troops moving forward or 
violating deception procedures. In war, they would probably swell their 
numbers by drawing on personnel of the Military Vehicles Inspectorate. 
This is the garrison traffic police, a supervisory organ for the control of 
military traffic in garrison areas in peacetime. Their job is checking 
drivers logbooks, vehicle conditions, and normal traffic patrolling. They 
are the military branch of the State Vehicle Inspectorate, (GAI) a 
department of the civilian Militia. · 

These forces would provide the centrally co-ordinated element of the 
Soviet rear area defences, but would not exempt units fran their 
responsibility for their own local defence. An example of rear area 
defences is shown at Annex N. 

The normal march security detachments at the head, flanks and rear of 
a Soviet force bear the basic responsibility for defence against enemy 
recce-diversionary troops when on the move. In areas of high risk these 
may be supplemented by specially-designated sentries within battalion 
columns. During even a short halt sentries and patrols would be organised 
and for a halt of several hours a complex system of overlapping security 
measures would be devised. Many rear service units, such as transport 
battalions, obviously do not have the resources to deploy on a large scale, 
but the combination of listening posts and vehicle patrols outside the 
perimeter and sentries within it is a standard feature of defence schemes 
at whatever level. Sentries are normally posted in pairs. 

In the recent past such defences were perhaps posted automatically, 
almost as a formality. However it is hard to believe that the experience 
of Afghanistan will not have made Soviet comnanders more aware of the 
dangers of neglecting their inunediate protection against small enemy forces 
and left a conviction that there is no such thing as a 'safe' area in the 
rear. 

(k) Deployment Procedures. 

As an example of supply procedures, with especial reference to an 
offensive operation aimed at achieving surprise, we shall for convenience 
work through an actual sub-unit exercise, (TS 2.75, p.31). 
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The deputy connnander for rear services is told to make a personal 
(and discreet) check of all equipment under charge the day preceding the 
exercise, including such things as oil levels in vehicles, etc. Then, on a 
quiet Sunday morning, when the men are least expecting it (having just 
returned from an exercise), an alarm for "crash-out" is given. 

The soldiers are on the square before any officers arrive. The 
senior sergeant, following the established drill, starts the technical 
checking of pre-loaded vehicles and draws them up for departure. Any 
unloaded vehicles he details for loading, detailing the first vehicle for 
amnunition, 2nd for fuel, 3rd for spares and food, 4th for amnunition, 
etc., and checks their fuel state, etc., (should be full). 

The transport company comnander arrives on the scene to supervise 
loading. Arranuni tion, spares and food are all containerised, palletted or 
packeted, and are loaded centrally, mainly by machinery (fork lift and 
crane). The pre-loaded vehicles can at this p:,int be dispatched to a pre
arranged RV for security if necessary. With loading under way the 
transport coy OC makes a plan for his order of march (drawing heavily on 
prepared plans) and issues details to transport platoons, checks it with 
the deputy corranander for rear services and returns to his company to amend 
his plan and orders if necessary. Columns of march are made by platoon, 
i.e. all similar vehicles in one coltnnn with the best drivers at the head 
of each section packet. These procedures are duplicated by other elements 
of the rear service. 

As soon as p:,ssible, the rear services move out in designated order 
to a concentration area chosen by or issued to the deputy comnander for the 
rear. On receiving his orders to march, the officer will have chosen his 
march route and rest and concentration areas (if the choice is left to him) 
and he will see that the unit or formation Commandant's Service are briefed 
to put out tac signs, and recce the area if necessary. To make sure, the 
deputy corranander for the rear may well send a junior officer and NCO ahead 
to make a personal recce of the route, mark the entry to any concentration 
areas,_and parcel out the area for dispersal. 

On the march, ready prepared plans for look-out drills and escort 
duties will be issued. Details of pre-arranged signals, lights, etc., will 
be given in a quick briefing just before the off, including details for 
dealing with nuclear contamination. All modern Soviet logistics vehicles 
are fitted with filters and pressurization system for the cabs. 

(In effect, a division in GSFG will have its full complement of fuel 
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and ammunition on vehicles or in divisional stores, and loading up will 
empty the garrison and fill the division's vehicles). 

(1) Delivery Procedures. 

Moving forward behind the combat troops, the tail will off-load 
supplies as ordered, either at a pre-planned site as a dump, or directly 
into the 'AFV or into a gun position. Empty, they will return carrying 
casualties and perhaps prisoners, and having dumped these at a central 
casualty collecting point or field dressing station, they will return to 
the divisional rear or regimental dispatch point to reload and return with 
their load. In highly mobile situations, instead of off-loading at a dwnp 
where m~terial must be reloaded onto other vehicles, a supply transfer area 
is allocated where army supply vehicles, can load their cargo directly onto 
divisional and regimental transport to save time and avoid vulnerable 
stockpiling. Alternatively army supply vehicles may be tasked to deliver 
direct to battalion and regimental fire positions. An example of a 
battalion rear in battle is given above (see Figure 18.). 

During a river crossing it is usual to replenish tanks as they are 
preparing to schnorkel. 

Special features concerning ammunitions supply. 

* 
As 90% of ammunition nowadays is packeted or palletted in some way, 

columns of ammunition vehicles must have mechanical loading/unloading means 
with them, or such must be available at the guns, dump or supply transfer 
point if delay is not to result. Provision of this is the responsibility 
of the artillery supply officer. 

The main problem the Soviets identify with ammunition supply 
procedures particularly is the tendency on crash out for vehicles to be 
loaded so hastily (speed gets good marks in socialist competition) that 
they go into the field only loaded to 60% or 70% weight capacity, leaving 
precious stores in the garrison. The range of loading on exercises has 
been observed as varying from 50-90%, making difficulties for staff 

* 
Note the value of this for (a) mechanised handling and (b) 

decontam ref NBC war. 
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planners who work on an 88% capacity load when planning, for example, 
artillery amnunition expenditure. 

Solutions to this problem are being sought by maintaining a 
significant percentage of the first line transport of a fully deployed unit 
ready loaded in barracks, on jacks to prevent tyre damage. There is an 
attempt to improve training of junior officers and ensigns, special tables 
and standard procedural check lists have been introduced to improve rapid 
loading drills rapid loading and ensure the best use of all loading means, 
thus reducing waste of effort and improving loading densities. 

A second critical point of amnunition supply concerns transloading. 
In the last war, 40% of all time taken to get a shell from factory to gun 
was spent loading or unloading it. This represents a chronic waste of 
time. Where it is still the procedure for vehicles to dump ammunition at 
division or army dumps, it must be reloaded onto unit or divisional 
transport for forward shipment. This is due to the strict tying of 
vehicles to units and formations. Efforts are being made to reduce the 
need for transloading to a minimum. 

The third critical point with reference to ammunition supplies is the 
problem of delay at dumps. Once amnunition is dumped (usually necessary, 
often desirable) it becomes difficult to organise its re-issue quickly, 
whilst fulfilling the need for camouflage and protection. This is an 
especial problem, as users all tend to want to draw fresh supplies at the 
same time. 

Artillery Arranunition Requirements (Potrebnost v boyepripasakh) are 
calculated on the basis of three types of reserve held by sub-units. These 
are defined as: the "running expenditure" (tekushchiy raskhod) - rounds 
kept in the gun1 the "mobile reserve" (podvizhnyy zapas} - carried by the 
sub-unit transport1 and the "supplementary reserve" (dopolnitelnyy zapas} -
normally more than the battery or battalion transport can carry without 
reinforcement. M armnunition is categorised in a slightly different way, 
and there are certain differences in the M supply system. 

Expenditure rates are said to be highest during the preparation and 
close support phases, and to fall as the guns follow the advance into the 
depth of the enemy position. 

As a general rule, delivery of arranunition within a regiment is now 
done by divisional or army transport to the regimental artillery dump and 
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rooved from there to the gun lines by regimental transport. It may be 
delivered direct to the gun lines if the tactical situation permits. 
However, on occasion the artillery battalion transport will return to the 
regimental dump to collect amnunition. 

Shells are delivered to the gun lines fully prepared and armed, but 
packed in batches and requiring unpacking, sorting, degreasing and stacking 
in pits. This takes some time and must be included in artillery support 
calculations. Consequently, plans for amnunition delivery start as soon as 
the recce teams identify firing positions and delivery is commenced when 
these positions are confirmed if this can be done safely and without 
jeopardy to security. Ideally, it should be completed an hour before the 
guns are due to fire. 

Particular problems are created when two alternative variants of the 
fire plan are prepared (for preparation and close support p-iases), which 
have widely differing amnunition requirements. Expenditure during these 
p-iases often exceeds the stocks of mobile reserves and thus, coupled with 
the need of the guns to move after one or two fire missions, makes pre
planning difficult and can lead to loss of stockpiled ammunition or late 
arrival of replenishment. 

Arranunition stockpiled at a firing position may have to be left there 
when the guns move, because unit transport can usually carry only the 
mobile reserve. In this case, regimental transport from the artillery dump 
should be requested, but it may not be available. Consequently, it is 
advisable, the Soviets state, to allot more vehicles to artillery units in 
support of an attack to cover this eventuality. 

Further difficulties in supply planning are caused by the fact that 
only just before the assault will expected expenditure of anmunition be 
determined. Furthermore, it may well be amended and is bound to exceed 
mobile reserves and therefore need to be stockpiled somewhere. As the 
artillery moves, supplying the batteries becomes difficult, transit times 
grow, reducing delivery capacity, and losses are suffered by breakdown and 
enemy action. 

Particularly intensive expenditure is expected at: the breakthrough 
of a strong defence; the comnitlnent of a second echelon or reserve; and 
repelling a brigade or divisional counter-attack. On these occasions, 
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* 
units can fire off their total expendable ammunition (they also carry an 
emergency reserve) very quickly. Consequently, in anticipation of or at 
the very start of these phases of the battle, it is important to stock up 
amnunition at the firing points and at alternative firing points so that 
when the guns have completed their task and 100ve, they do so with a full 
mobile reserve, and do not therefore need more deliveries at that hectic 
time. 

The quantity of artillery available to support the forward troops has 
grown considerably over the last ten years. A motor rifle regiment in the 
assault will have in its direct support not only its own organic artillery 
battalion, but at least one and probably two battalions detached forward 
from division. The regimental supply service, therefore, might find itself 
under severe pressure. Let us look at an example from a Soviet exercise. 

From the regimental commander's orders, the chief of the rocket and 
artillery equipment service ascertains that the battle plan called for** 
the commitment of the regimental second echelon - a rotor rifle battalion, 
supported by two artillery battalions. From the artillery comnander, the 
chief of the rocket and artillery equipment service learns that the fire 
plan called for the expected expenditure of 0.3BK*** on heavy burst of 
aimed fire, 0.2BK on concentrated fire, and a further O.l-0.2BK on 
opportunity targets before taking up subsequent positions. A quick 
calculation showed the delivery requirement, in order to maintain mobile 
reserves, to be 0.6-0.7BK, i.e. about 1,800 122mn shells. 

Working from standardised procedural drills, it took five minutes to 
issue orders, some thirty minutes to organise the transport of these shells 
from the regimental dump to the guns, and a further fifteen minutes to 
offload. The supplementary reserve created at the guns (i.e. stockpiled 
and not 100vable by artillery sub-unit transport) in this instance was 
O.SBK, (i.e. 40 rounds per gun). 

* 
Whatever quantity of ammo is available in a unit, a small portion is 

designated as emergency reserve, to be fired only with permission of the 
senior commander. The remainder is designated as the 'expendable amount'. 
** 

For how this requirement is calculated, see section above. 
*** 

boekomplekt - 'unit of fire'. An accounting figure, fixed at a given 
number of rounds per gun. e.g. for a 122 D-30 it is 80 rounds. For full 
details see Table 33 above. 
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On their return, the empty lorries loaded up with empty packages and 
tarpaulins for return to the regimental artillery dump; damaged kit, for 
return to the repair company; and the sick and wounded, for return to the 
regimental medical post. The weapons of the wounded, sick and dead were 
returned to the regimental dump. 

It is reckoned, as a general rule, that artillery in forward 
detachments and advanced guards cannot usually be resupplied. 
Consequently, a battalion in this role is usually allotted upto four 
lorries with trailers filled with extra amnunition as a supplementary 
reserve. Normally HE-fragmentation shells are issued: illumination, smoke 
and incendiary shells are kept, but are not part of the normal BK batch and 
are issued on special request. Smoke and incendiary are said to be 
particularly useful in wooded terrain or in fighting in towns and villages. 

Annex D gives details of artillery norms on which supply requirements 
would be based. 

m. Fuel Supply. 

Of all material, the demand for fuel has increased mst since 1945, 
and Soviet sources are all agreed that in a future war, it will constitute 
over 50% by weight of all supplies moved during an offensive phase. A 
Soviet conmander's most frequent nightmare, to judge £ran Soviet press 
comments, is to have his successful rapid advance or pursuit halted at the 
critical moment due to lack of fuel. 

The volume of fuel required is truly enormous. During the 1941-5 
War, the rate of consumption rose rapidly from 5,200 tonnes per day for the 
Orlov-Kursk Operation in 1943 to 8,800 tonnes for the Berlin Operation, and 
all authorities stress that this demands is increasing all the time, and 
that present day operations by a Front will require 20,000 tonnes or mre 
per day. Captured fuel stocks will, of course, be expected to make a 
significant contribution to this requirement. See Appendix 6 and 7 to 
Annex D. 

Furthermore, the quality and purity of fuel supplied is 100re 
important nowadays with the greater sophistication of vehicles and 
aircraft, and the mobility required of the fuel supply system is every bit 
as great as that required fran a tank unit. 
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There are five areas in the supply chain where the performance of the 
fuel supply service is critical. Firstly, ensuring the efficient mass 
issue of fuel from permanent operational and strategic rear dumps 
discreetly, and in a very short time with little or no warning. Secondly, 
siting and establishing effective field fuel dumps with due regard to 
camouflage, protection, access and traffic control and the provision of 
discreet assembly areas for uni ts to be refuelled, etc. , both in the rear 
of advancing units and formations, and also in the operational rear for 
mass refuelling of second echelon formations. Then finding effective ways 
to move these dumps regularly to avoid enemy action. Thirdly, to ensure 
the rapid and efficient transloading of fuel at formation dumps, from 
bowsers to cans and tanks where necessary. Fourthly, ensuring that unit 
and formations can carry enough spare fuel in vehicle cans, and logistic 
tails to give them maximum flexibility of action, and to ensure their 
replenishment in battle with no delay. Fifthly, it is the duty of the fuel 
supply system to train drivers in any way possible to reduce fuel usage and 
wastage, and thus reduce demand. 

For the resolution of these tasks, the fuel supply service are 
constantly striving, and, thanks to automation, they have made good 
progress in recent years. 

Bulk Fuel Distribution from Permanent Stores. ----------

This involves rapid off-loading from fixed storage tanks into railway 
bowsers, vehicle bowsers and vehicle carried rubber reservoirs. In event 
of an offensive designed to achieve surprise, this must be done discreetly 
and very quickly with no warning. The tendency has been, and we consider 
will continue to be, to equip as many of these dumps with centralised 
automated control towers, where a special crew can control and monitor all 
fuel delivery systems from one roan, rather like a modern European self 
service filling station, but on a vast scale. 

Such dumps so equipped have light signals, loudspeakers or intercoms 
so that a bowser driver can drive straight up to a pump outlet, state his 
demaoo by signal or intercom, fill up his vehicle and drive off, with the 
minimum of preparation and delay. 

The task of siting field fuel dumps (polevoy zapravochniy punkt, or 
PZP) is a complex one, and of all the critical points mentioned above, it 
is perhaps the most important. The bowsers and vehicles carrying rubber 
reservoirs filled up at permanent fuel dumps, must, after a long and 
difficult march, find a good, safe and convenient location, deploy as many 

CR-65 NATO UNCLASSIFIED 



NATO UNCLASSIFIED 

-257-

filling points as possible and organise access to them that will maximise 
traffic flow, avoiding jams and obvious concentrations. 

At this level (formation rear or operational rear) the role of the 
rubber-fabric reservoir is rapidly increasing. These reservoirs, which are 
supplied in various sizes (in conunon use are 4,000, 6,000, 25,000, 50,000, 
150,000 and 260,000 litre sizes) can be filled with petrol, diesel, 
paraffin, engine oil or water. '!heir disadvantages are the ease with which 
they are punctured, and the fact that they are slower to fill than metal 
tanks. Where these disadvantages can be overcome (and the further to the 
rear one goes, the easier they are to overcome) the advantages of rubber 
reservoirs greatly outweigh their failings. 'Ibey are extremely versatile, 
being easy to transport empty. They can be loaded onto ordinary sided 
trucks (with simple protective panels in those models where wheel arches 
intrude into the cargo area) which means that a standard truck can be used 
for either fuel or armnunition. One URAL-375 and trailer, which in bowser 
configuration can carry 9,500 litres of fuel, can carry 20,000 litres 
easily in an emergency in 4 rubber reservoirs. Some of the larger lorries 
can carry 12 times as much fuel in rubber reservoirs as they can in cans or 
barrels. Provided a crane is available, the reservoirs can be unloaded in 
minutes onto the ground or onto another lorry, or vehicles can be fuelled 
from a reservoir mounted in a lorry directly. In ideal conditions, a :EOL 
dump could be established in 90 minutes (if the area had been reconnoitred 
beforehand) and lifted in 80 minutes. 

Formations marching from the rear would not rely on preplaced supply 
dumps at all stages, but would bring much of their fuel with them in mobile 
columns, which would move ahead of the AFV's to refuel them at each 
tactical rest area during daylight hours. The form of such a dump (PZP) 
would be very similar to the one referred to above and would probably 
employ rubber reservoirs. Alternatively, at every halt, bowsers can go 
from vehicle to vehicle to refeul them in situ. Which method is chosen 
will depend to a great extent on the means of fuel transportation 
available. 

At Army dumps supplying fuel to divisions, the same problem re 
transloading and its accompanying waste of time is encountered as afflicts 
the aimnunition supply. In the fuel supply system, this is often 
complicated by the need to load from bowser to can or· barrel. In an 
attempt to eliminate this inefficiency, more bowsers are being sent right 
up to the battle front to refuel vehicles directly, whereas the previous 
custom was for almost all front line refuelling to be done by jerry cans 
and 200 1. barrels. This has the added advantage of reducing the time 
taken to fill vehicles' tanks although only 4 vehicles can be refilled at 
one time from a bowser, even presuming the tactical situation allows them 
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to congregate around it. 

In the forward area, refuelling is done in three ways. The AFV's can 
be brought to a forward (regimental or divisional) fuel dump, the fuel can 
be taken directly to the AFV's on the combat line, or a combination of both 
methods can be used. 

To reduce demand, as much extra fuel as possible is carried in spare 
drums (jettisoned in action) or external cans mounted on vehicles. In 
addition, a strict training progranme teaches drivers fuel economy, and 
teaches officers to plan delivery with the most econanical vehicles*. ·Spot 
checks are instituted by the VAI (Military Vehicles Inspectorate) to check 
tyre pressures, vehicle tuning, etc., and a strict accounting system levies 
fines on drivers who use more fuel than, according to calculations based on 
consumption tests of each individual vehicle, they should. This latter 
practice has the advantage of cutting down the massive black market in 
filched fuel that exists in Eastern Europe. 

At times of great crisis, fuel can be delivered by helicopter in 
barrels or rubber reservoirs, slung in nets underneath. Delivery to 
bridgeheads, where towing fuel in drums and reservoirs across the river is 
impractical, can be accomplished in this way, although the helicopter 
survival rate cannot be high in such instances. 

Criticism levelled at the fuel supply service is always aimed at 
increasing the speed of fuel delivery. This is in the one pa.rt a 
straightforward efficiency problem. The technical means for the resolution 
of reloading problems exists in both the new means of transportation and 
the autanation and mechanisation of loading and refilling. 

Field Pipelines. 

For movement of fuel forward to Army dwnps and airfields, the 
tactical field pipeline employed nowadays provides a valuable contribution. 
To examine the tactical fuel pipeline system in greater detail, it is 
convenient to divide the subject into five parts: the storage means at 

* 
For example, for every ton carried a l00k, the ZIL-131 uses 7.6 litres 

of fuel, the GAZ-66 uses 16.2 litres, the MAZ-200 only 5.4 litres. 
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either end of the pipeline; the pumping stations; the pipe itself; the 
fuel; the pipeline laying troops. 

At the beginning of the pipeline (e.g. a rail head fuel depot in the 
strategic rear), fuel would most likely be pumped either fran permanent 
storage tanks or collapsible rubber-fabric pillow tanks replenished from 
railway tankers, or in some cases direct fran the railway tankers 
themselves. At the end of the pipeline, the fuel would be pumped either 
into smaller pillow tanks, into conventional bowsers or temporary bowsers 
(simply a small pillow tank lying in an improvised cargo vehicle) or, more 
rarely, directly into the fighting vehicles themselves. 

There is a requirement for an initial pumping station plus auxiliary 
pumping stations at regular intervals to maintain the necessary pressure. 
These pumping stations are usually nounted on a wheeled chassis and are 
towed behind a lorry which carries the operating personnel, spares and 
tools. They are usually powered by a water-cooled diesel engine. A 
pressure regulator is coupled to each pump and the system is protected by 
pressure relief valves, non-return valves and cut-off valves. 

The PSG-75 Mobile Fuel Pumping Station is designed for unloading and 
transloading fuel from rail tankers and into refuelling vehicles, tank 
trucks, storage systems and for pumping fuel within a depot. It is also 
used now as the main pump for the PMTP-100 field pipeline. It is a 
motorised pump on a VAZ-452 vehicle. It consists of a SFSN-60m centrifugal 
self-priming pump, a FG1-60m filter, suction and pressure lines with shut 
off valve, instrument panel, control levers, etc. The pump is powered by a 
L-Step power take off box connected via take off gearing to the vehicle 
engine. Its productivity is 74m 3/hr, at a pressure head of 75m, to 1 or 2 
hoses. A heat exchanger is incorporated for extra cooling of the engine 
when required. It is very quick to deploy by a 2 man crew. To set up the 
pump and unload 2 rail tankers of 60m3 each takes 2hrs l0min. It takes 
20min to fill a TZ-22 refuelling vehicle with a separator and filter in 
use, 4min to fill a rubber MR-4 tank and 7min to empty it. (4,000 1.) 
With the field pipeline using l00rnn pipe it has a 75m3hr pumping rate. 

It is thought that the Soviets use thin walled flanged aluminium 
piping of 100mm, 150mn and possibly 200nm bore. The pipe sections come in 
normal straight lengths of 6m and 10m, short lengths of 3-4m, and angled 
lengths, and are coupled by means of quick fastening clamps which gives a 
certain amount of flexibility in the joins. Pipe sections are transported 
on lorries and are of such a size that they can be man-handled into 
position and connected by hand. These pipes can withstand a maximum 
sustained pressure of approximately 32kg per cm2. 
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The pipeline system can pump all co:rmnon types of fuel, including 
aviation spirit, petrol, paraffin and diesel oil. (The Russians specify 
two types of diesel oil, type D-Z R-20 weighing 850kg per m2 and U-20 -
0.04an2/sec). These fuels can sometimes be pumped through consecutively, 
without the pipeline being cleared or pumping halted. Productivity with 
the lowest viscosity diesel oil is up to 100m3 per hour, or about 400 
gallons per minute, which in a 150nm bore pipe would give a rate of flow of 
approximately. l.Sm/sec or 3.5mph. If required, the pipeline system can 
also be used for pumping water. 

The Pipeline Laying Troops. 

The Pipeline Laying Troops (Truboprovodniye Voyska) come under 
conmand of the Directorate of Rear Services. Their uniforms are 
distinguished by a separate badge of arm worn on the sleeve or lapel, 
officers sport the rear service style of shoulder board, silver with red 
edging, while the men wear black shoulder boards. 

A pipelaying regiment might consist of three or four battalions each 
of 350-400 men, each battalion being split into three companies. Each 
battalion includes troops responsible for constructing and guarding the 
pipeline, and technical personnel to supervise construction and operate the 
system. A normal canpany's responsibility is a pwnping station plus the 
following 12km or so of pipeline. A regiment, therefore, could expect to 
be responsible for 60-80 miles of pipeline. An army formation can be 
expected to have one such regiment. Other East European armies, 
particularly the NVA now number pipeline laying troops among their forces. 

The Construction and Operation of the Pipeline. 

Both battalions and regiments have survey and recce troops whose job 
is to find the best routes for pipelines and site for end of line fuel 
dumps. Each canpany is responsible for constructing the pipeline in its 
own sector along a route planned by the battalion or regiment, and for 
guarding the assembled sector of pipeline. Foot or vehicle patrols must 
check the pipe regularly for leaks, valve malfunctions, etc., and carry 
spares for on-the-spot repairs. The pwnping station and pressure regulator 
needs constant attention. Each company carries stocks of simple spares 
such as valve diaphragms, and regiments will usually have a spare pumping 
station, plus light engineering equipment. Breakdown repair teams should 
be stationed at wlnerable or difficult points along the line to deal with 
emergencies. Conununications along the pipeline usually by wire or radio, 
sometimes operated by attached signals personnel. The companies at the 
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beginning and end of each pipeline system are also responsible for 
documenting the fuel being pumped. 

Pipelines can be laid across country, but the most common practise is 
to lay them along side tracks or roads, securing the sections to special 
stakes, or convenient trees or telegraph poles, etc. When cossing roads 
the pipe is either buried or raised on a simple gantry. A common cause of 
pipeline failure is vehicles crushing or breaking pipelines laid alongside 
or across roads. Included in the pipeline at strategic points are drain 
valves (low points), non-return valves (bottoms of gradients), cut-off 
valves and slide gates (for protection of pumping stations and safety at 
vulnerable points). 

The difficulty of the terrain and the availability of roads have a 
great effect on the speed with which a pipeline system can be constructed. 
On pre-surveyed and easy terrain, with construction conunencing 
simultaneously along the whole of its length, a pipeline could be 
operational in a matter of 24 hours or so. Using a tracked pipelayer 
vehicle system it is estimated that a battalion could lay up to 25km of 
pipeline per day over favourable terrain. 

'!he operation of a pipeline is not just a simple matter of putting 
fuel in at one end, switching on, and collecting it at the other end a few 
hours later. Before use, the assembled pipe must be cleared of stones and 
grit by forcing a plug along its whole length with compressed air. Then 
the system should be checked by pumping water through under pressure. This 
water can either be drained off, or preferably pushed out by ~ing fuel 
through directly. When pumping is to start, all the pumping stations must 
be started up and switched to maximwn pressure simultaneously, then, if the 
pipeline has been correctly assembled, fuel will flow evenly through. 

A great deal of care must be taken, however, to site pwnping stations 
correctly in hilly country. A pumping station can push viscous diesel fuel 
12km along level ground through a 150mn bore pipe. However, pressure loss 
is such, due to gravity, friction and weight of fuel, that beyond this 
distance it is impossible to guarantee the necessary pressure at the input 
terminal of the following pumping station for it to function. Naturally an 
overall uphill gradient reduces considerably the length of pipe along which 
a pumping station can push the fuel successfully, and a downhill gradient 
means that a pwnping station can pump fuel considerably further than the 
average 12km on the level. Pressure cannot be increased to .compensate for 
extra loading as this results in excessive pump wear over long periods. 
Therefore careful gradient planning is necessary if the system is to 
function efficiently, in addition to the considerations of natural 
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obstacles such as swamps and rivers and the accessibility by roads. 

Once the system has been assembled and is in operation, faults can 
occur to interrupt the flow of oil. In event of a pipe burst by accident 
or enemy action (indicated by a loss of pressure at the following pumping 
station), pumping must be stopped all along the line and cut-off valves on 
either side of the break closed while the damaged section is replaced. In 
event of the failure of a pumping station, except for the initial station 
whose operation is essential, the flow of fuel may continue at a reduced 
rate providing that the distance that the pre-breakdown station must pump 
the fuel is not too great. This station can increase pressure for short 
periods, and the damaged station will be bypassed by an emergency link of 
pipe until it can be repaired or replaced. Pressure changes must be made 
at all the pumps along the line to compensate for the reduced flow and 
altered system. A good regimental comnander will place any spare pumping 
stations he may have in reserve at critical points such as the bottom of a 
steep gradient to minimise the risk of complete system failure due to the 
malfunction of one pumping station. 

Common causes of pumping station failures seem to be pump engine 
breakdowns and pump failure due to blocked or damaged valuves or split 
diaphragms, the latter caused by pebbles or gravel having entered the pipe 
during assembly and subsequently finding their way into the pumps despite 
traps to prevent this. Small impurities do no harm to the system but must 
be removed fran the fuel at the end of the pipeline by microfilters, 
particular in the case of aviation spirit. The standard filters in use 
will cope with 100 gallons of fuel per minutes (1.5-2 centistokes at +20oC) 
and have a life of 1.5-2 million gallons, but a sudden loss of pressure at 
the filter ruins it, am it must be replaced. Evacuation of the pipeline 
is done by compressed air over level sections or downhill gradients, and by 
an air-driven plug or by water over uphill gradients. The water is then 
drained off. 

Reference has been made in the Soviet military press to further 
factors affecting the use of these pipelines. In mountainous country, 
pumping sectors must be drastically shortened to lessen the load on pumps 
and lessen the effect of any failure1 great care must be taken to ensure 
that pipelines are not carried away by streams swelling suddenly due to 
rain or melted snow, and there is constant danger fran rock or snow 
avalanches. Water from mountain streams is often dirty or has a high 
mineral content, and can damage pump engines. Moreover, on steep 
gradients, fuels of different weights must be separated by plugs when being 
pumped through, otherwise they would tend to mix if pumping were to stop. 
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In cold weather pumps and valves are in constant danger of freezing, 
and pump engines often refuse to start; water cannot be used to pressurise 
the system; and joints are prone to open, with the resultant large fuel 
loss. In addition frozen ground means that it is impossible to bury 
pipelines under roads, etc., for protection. 

Despite the manifold difficulties of operation, the advantages of a 
tactical pipeline are obvious: when operating successfully it fulfils an 
important function in the crucial logistic chain, guaranteeing 20,000 
gallons of fuel per hour over considerable distances for very little 
expenditure in men and equipment, leaving over-used roads clear for other 
traffic. Its disadvantages are equally obvious: the complexity of its 
operation and liability to failure or breakdown; its great vulnerability to 
natural hazards, accident, conventional enemy action or partisan action; 
the constant risk of great fuel loss or disastrous fire; and the relative 
inflexibility of the system once constructed, when compared to road 
transport. Given the paucity of roads in, for example, the Northern 
Region, a fuel pipeline could make a significant contribution to reducing 
traffic volume and ensuring fuel supplies. This might be a sufficiently 
important factor to warrant the effort involved in laying and protecting 
the pipeline under inhospitable conditions. This would be particularly 
true in event of an extended period of conflict as might develop on the 
Northern Flank. 

E. The Quartermaster's Service: Food, Clothing & Finance. 

At first sight, the relevance and importance of this service to the 
viability of a high speed offensive may not be obvious, however important 
its work may be to peacetime garrisons. Nevertheless, its peacetime tasks 
are important in helping to ensure wartime efficiency. 

The volwne of food required on the battlefield is assessed roughly in 
the table quoted above. Peacetime norms establish rations at 2kg per man 
per day, but wartime stringency may reduce this considerably at times. 
Because food has the lowest supply priority (save perhaps for medical 
stores) the Intendance Service must make provision for foraging in order to 
ease the strain once the rations issued as a matter of course to all units 
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are exhausted. It is here that the peacetime practices will bear fruit. 
All garrisoned units in the USSR (and in some Groups of Forces) are 
expected to run unit farms to provide a proportion of their rations. In 
military districts, certain state farms are controlled by the Army and 
their produce supplied direct to the military authorities. Units sutmit 
their annual food requirement to their military district or group every 
November, and the shortfall between what is supplied to them and what they 
can grow is procured by the Intendance Service by local purchase. Several 
procurement exercises for formation food supply services have been run 
recently, teaching staff how to identify areas with potential food 
resources. Moreover all units have cooks well used to dealing with totally 
unprepared food stuffs - raw grain, cattle on the hoof, etc., which will 
make exploitation of forage much easier. 

Despite the earlier comment about its low priority, the importance of 
a reliable food supply is not underestimated by the army staff, as it has 
an important bearing on combat capability, particularly as the standard of 
living (and therefore of expectations) of the Soviet citizen - soldier 
rises steadily. In recent years there have been serious efforts to improve 
the quality of food provided, both in garrisons and on exercise. The main 
hurdle to be overcome it seems, is that officers and regular NCOs simply do 
not bother to make an effort to improve the quality of food and wastage 
rates are high. 

In the field, the army is well equipped for cooking. Equipments 
include the PAK-200 field kitchen supplied to tank regiments, mounted on a 
ZIL-131; the KC-30O supplied to airborne regiments, which operates from the 
exhaust gasses of a GAZ-66O; the KP-200 for use in cold climates, mounted 
on a Ml'L; and the PKhZ bakery mounted on an articulated lorry. This last 
can bake bread on the move. 

Accounting and Finance in units plays an im.p:)rtant part in Soviet 
garrison life. Thrift in all matters, from food to fuel is a constant 
demand which impinges on every Soviet soldier, and, one imagines, makes 
life just that little bit less pleasant. A unit is constrained by an 
annual financial estimate for all expenditure on supplies, maintenance, 
construction, etc., and the job of the unit finance officer, once the 

* Five days is the figure normally quoted for rations supplied at the 
start of an operation, but for the Manchurian Operation of 1945 troops were 
given up to fourteen days rations at the start of the Operation and no more 
was supplied until the Operation had been (successfully) completed. 
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annual audit and estimate are completed, seems to be constantly checking on 
all departments to try and reduce their expenditure of shirts, shells or 
roubles, preventing waste and praising economizers, and curbing the 
quartermasterly tendency to over-indent for stores and overstock 11 for a 
rainy day". Officers and NCO's who, through negligence, cause or allow 
equipment to be damaged or material to be wasted unnecessarily, will be 
fined heavily as a form of payment for the loss. Soldiers whose vehicles 
use more fuel than they need will have to pay for it out of their own 
pocket at double the market price. 

Such a tight financial rein, irksome though it must be to the average 
Soviet soldier, is undoubtedly good training for the kind of thrift that 
will be necessary in war. If any general message can be drawn from the 
vast mass of Soviet literature apertaining to logistics, it is that in war, 
however much is available of whatever material, it will never be as much as 
is wanted, but it must be made to serve. 

F. Foraging. 

"Foraging" - the exploitation of resources found in the civilian 
economy, and 'trophies' - equipment taken from the enemy, are mentioned 
above. However, their place in the Soviet plan merits special mention. 

Except on special - and relatively rare - occasions, the use of 
trophy weapons and ammunition will not figure highly in Soviet plans 
because it is so difficult a resource to predict. However, captured fuel, 
food, transport, and the use of accommodation and water will figure very 
highly indeed in Soviet planning. Capturing fuel stocks, including 
civilian assets, may be the only way a forward detachment or elements of an 
CMG can replenish itself. Soviet air force units, deploying forward, are 
equipped to exploit NA'ID air field support systems. ·civilian earthmoving 
and heavy plant equipment will be a welcome addition to the Soviet 
engineers resources, if it falls into their hands intact, as would the many 
heavy transport lorries that might be found abandoned. In the short time 
period envisaged for their use, repair and maintenance would not be a 
problem. Annex C-7 demonstrates just how much the Soviet Army in 1945 
depended on captured fuel stocks for its mobility. The Wehrmacht had a 
serious fuel shortage in 1945, yet in the Berlin Operation almost half of 1 
Gds Tk Army's fuel was from captured stocks, and in the Yassi-Kishinev 
Operation over 70% of 6th Tank Army's fuel was captured stocks. 
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S. 5. TECHNICAL SUPPORT: REPAIR & MAINTENANCE. 

A. Principles. 

The importance attached by the Soviets to the repair and restoration 
of casualty equipment and personnel and their rapid return to the 
battlefield is often not fully appreciated in Western military circles. 
The Soviets hold this to be a most important factor contributing to the 
maintenance of the viability of their formations. 

The Soviet principles of operational art and tactics, which shape the 
Soviet Ground Forces to fight a sudden high speed offensive, demand that 
battalions, regiments and divisions be highly mobile, possessing great 
firepower. They cannot afford to be burdened with a heavy organic tail, as 
this would reduce their mobility. Equally, they cannot do without rear 
support if they are to maintain their viability and sustain their 
offensive. The Russians seek to reconcile these conflicting requirements 
by: (a) weapons systems design which stresses reliability, simplicity 
and, in the case of vehicles, long range without refuelling (see Chapter 4, 
Section 2 above); (b) echelonning tactics, which enables tired units and 
formations to be relieved and restored to combat effectiveness whilst 
permitting pressure to be maintained on the enemy (see Chapter 4, Section 6 
above)·; and (c) organisational measures, which provide for only light 
organic rear support up to divisional level, but maintain substantial rear 
support at higher formation level which can be concentrated to provide a 
great deal of support to units on important axes (see Chapter 5, Section 3 
above). 

Certain of the principles specific to the conduct of the rear in 
wartime are particularly a:PE)licable to the restoration of viability to 
damaged units and formations. These are: (1) the need for advanced 
creation and echeloned emplacement of reserves; (2) the responsibility of 
higher comnands for provision of support to lower elements; and (3) the 
need to move the repair facility forward to the areas of greatest 
casualties. 

The first of the above mentioned principles demands that formations 
create in advance and maintain at each level (division, army and front) 
specially designated reserves of equipment and vehicles which they can use 
to supplement damaged units during their restoration. The second principle 
stresses the centralised nature of the restoration work, and underlines the 
fact that units are not alone responsible for their own restoration, i.e. 
the ability of a division to be 'restored' by repairing equipment and 
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treating human casualties must not be judged by the repair or medical 
facilities maintained in that division, but by those maintained at Front or 
~ level. The third principle reinforces the second, whilst at the same 
time emphasizing that repair/treatment facilities will not be distributed 
evenly over the battlefield but will be concentrated forward specifically 
to those areas where they can do most work. German sources in the last war 
underestimated the repair facilities available to Soviet forces on the main 
axes of an offensive because they failed to appreciate this last point. 

As we have seen in Chapter 3 the Soviets have made many studies of 
their wartime experience and depend on statistical analyses in an e~fort to 
predict the level of loss rates and maintenance requirements of a future 
conflict. Whilst absolute numbers (for example, of 'AFVs in a Tank Army) 
may change, the Soviets say, percentages, ratios and trends are likely to 
be much the same, and it is on these figures, and the conclusions to be 
drawn from them, that Russian attention focusses. 

B. Establishing Repair Procedures - a Naval Example. 

One of the most impressive features of the Soviet military system is 
its overall standardisation of procedures. The establishment of the best 
procedures is in itself an element of viability: in the example of repair 
procedures, there is a dual relevance. We have chosen the example of ship 
repairs so as to demonstrate that the application of principles is not 
confined to any given arm of service but universally applied, with 
differences of detail to accorranodate the demands of differing environments. 
Aircraft, tanks and ships are all maintained along similar lines and 
procedures. 

Repairs of naval ships, as well as commercial ones, are carried out 
in accordance with the requirements and regulations of the planned 
preventive ship repair system (PPSRS). There are three main components of 
the PPSRS: 

- continuous preventive maintenance based on mandatory periodic inspections 
(Russ: osmotry) 1 

- systematic collection and review of a wide range of operational data on 
hull, systems, machinery, and equipment, which involves shipowners, repair 
yards, and design and scientific institutions1 

- periodic ship repairs in accordance with their Lifetime Repair Schedules 
(LRS) and within the limits of the scope of repairs established by the 
Standard Repair Specifications (SRS). 
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Machinery and equipment, ship systems, and the hulls of all ships 
have to be inspected (aoo serviced if necessary) in strict accordance with 
established schedules and intervals.* A few years ago a continuous 
maintenance system (CMS) was introduced: the main idea is that most ship 
components are repaired when the total number of running hours on the main 
elements approaches a certain limit based on established deterioration 
rates, actual clearances, and other vital dimensions. 

In practice, the CMS system means that if a certain piece of 
machinery should be overhauled long before a scheduled shipyard repair such 
overhaul is carried out either in the harbour by the crew with assistance 
of personnel of a Shore Service Station (SSS) or by SSS Riding Team. 

There are normally five types of planned ship repairs: 

a. Medimn overhaul, which serves to restore a ship to its required 
parameters, carried out every 7-8 years depending on ship type, size, age 
and operation specifics. 

b. Minor (or routine) overhaul, intended to maintain a ship's parameters 
at the assigned level, aoo is carried out every 1-4 years. 

c. Docking repairs to ship's underwater hull, which are conducted 
separately· or as a part of a medium overhaul with intervals fran 1.5-2.5 
years. 

~d. Warranty repairs, to put right defects in construction and equipment 
made by the ship builder. 

e. Voyage repairs, which are minor in nature and are conducted by the crew 
in between scheduled shipyard overhauls. They are carried out at least 
once a year after a long voyage, an extended remote deployment, or an 
operation. 

All of these repairs, except emergency, belong to PPSRS. The first 
five types of repairs are usually carried out while the vessel is at a 
shipyard. 

A ship overhaul can be performed using two different methods: (1) 
the canprehensive method, i.e. the entire ship is repaired by the 

* 
See Chapter 3, Section 7 for the role of the metrology service in this. 
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shipyard, and (2) the component (or exchange) method, which allows for the 
replacement of defective units of machinery and equipment by new or 
repaired units on an exchange basis. 

The volume of repairs is established either as a result of a survey, 
or on a mandatory basis established in advance in accordance with 
recommendations of scientific and engineering instructions. 

Emergency repairs, which create the most problems and worries, are 
done quite frequently to correct damages and breakdowns. If it happens 
inside or in the proximity of Soviet territorial waters, the ship is 
supposed to be delivered to the nearest shipyard, not necessarily belonging 
to the same ministry. If an emergency situation occurs while the ship is 
far fran a Soviet port, all measures are taken not to go for repairs into a 
foreign shipyard, unless it is a Soviet base, e.g. Cuba, Yemen, etc.: 

a. If the ship is in port, a repair team might be sent from the Soviet 
Union. 

b. Fishing flotillas and naval forces usually carry an extra stock of 
spare parts and a team of repairmen; the fishing base is usually well 
equipped with various equipment in order to service not only ships of the 
flotilla but, sanetimes, even naval and merchant ships operating nearby. 

c. Most merchant ships involved in foreign trade carry a few extra crew 
members with specific repair skills. 

d. A number of floating repair shops have been built during the last 10-15 
years and deployed in the strategic areas of the world. 

e. A number of powerful salvage/tug boats have been built (mainly in 
Finland) and deployed in various areas. 

The careful collection and analysis of operating data on weapons 
systems of all kinds makes it possible to establish with a high expectation 
of accuracy the components most likely to wear or fail. This knowledge can 
be used: 

(a) to improve the performance of the component if possible; 

(b) to plan the provision of spares and replacement parts on a pre-planned 
basis; 

(c) to establish the optimlllll time between overhauls. 
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Figure 19. The Principle Elements of Scheduled Repair - a Naval Example 
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It is the collection and analysis of data which makes the planned 
repair system possible, and contributes to the high availability of Soviet 
weapons systems when compared to their Western counterparts. NAID armies 
do not, as a general rule, collect and analyse this data to such a degree. 
NAID repair systems are therefore reduced to guessing which spare parts and 
how much in the way of repair facilities to provide for their armed forces. 
Soviet forces have a higher ratio of teeth:repair and recovery elements 
than NA'IO armed forces, making for a considerable saving in resources and, 
on the battlefield, greater mobility. 

The ability to predict servicing and maintenance requirements make it 
possible when procuring weapons systems to include provision in the budget 
for a fixed sum to cover maintenance and servicing costs for the whole life 
of the weapon system, with an annual review and increment based on a 
national statistic to take account of the rate of inflation. Such fixed 
life cycle costs facilitate budgetary calculations and make for greater 
stability in weapons procurement processes (see Chapter 4, Section 2). 

C. Repair and Restoration on the Battlefield. 

The principles listed above, and the procedures which result fran 
their application, affect the repair and maintenance of all weapons and 
equipment and the treatment of hlllllan casualties. When looking to the 
battlefield it is the experience of tank formations of 1941-5, which 
provide the best model for operational analysis, because infantry 
formations of the time were not mechanised to the extent to which they are 
today. 

The most significant conclusion which Soviet analysts have reached, 
as a result of their studies, is that during an operation new equipment 
will in practise be introduced into formations only during long marches, 
periods of preparation, or during pauses between phases of an operation. 
It will be very rare for fresh equipment to be fed into Soviet formations 
at any level or echelon actually during the course of the battle. In other 
words, it is not realistic to rely on major reinforcement of formations 
during an operation as a means of maintaining their viability. 

With few exceptions the only reliable sources of 'reinforcement' with 
major items of equipment during the operations will be from operational 
reserves, or from damaged equipment repaired on the battlefield and at 
higher formation level. The Soviet Army did not start the war in 1941 
holding this concept. It was their experience during the large scale 
offensives of 1943-5 which convinced them of its validity. In some 
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operations loss and repair rates reached staggering proportions. During 
the L'vov-Sandomir Operation, the number of tanks and SP assault guns 
repaired and returned to battle in 3rd Guards Tank Army, was, by the end of 
the operation, far greater than the total number of such vehicles in 3 GTA 
at the start of the Operation. In other words, during that Operation 
alone, each tank and SP gun had been knocked out on aver age two or three 
times, and each time had been repaired to fight again. An analysis of 
Soviet loss rates during 11 operations* (see Tables 37 and 38 below) throws 
up several interesting points. 

(1) Total losses (i.e. vehicles not repairable at operational 
level) in 'AFVs during a 15-20 day operation totalled about 25% of the 
initial number of available vehicles, whilst overall loss rates (i.e. 
the total number of vehicles 'knocked out' or rendered unserviceable 
by breakdown) ran at 82% of the initial number available. Daily 
percentage loss rates ran at something over 5%, of which 1.7% were 
total write-offs, 0.6% required heavy repair and therefore could not 
be repaired at formation level, and 3% were returned to battle after 
light or medium repair at unit or formation level. 

(2) Of all 'AFV losses, 70% required evacuation and repair. Of these 
reparable losses, 70% were knocked out by the enemy, and 30% were the 
result of technical malfunction or getting bogged down, i.e. stuck 
in ditches, swamps, or at river crossings. In certain operations, 
losses due to technical malfunction were particularly high; for 
example 63.8% of 6 GI'A losses during the Manchurian Operation. This 
exceptional figure reflects the extremely long distances driven by 
the vehicles, the poor terrain conditions and a very low level of 
enemy resistance. 

(3) Loss rates were far from uniform or steady, but fluctuated 
widely depending on: (a) the nature of the army's engagements; (b) 
the intensity of the action; (c) the density of the enemy's anti
tank defences; (d) the level of Soviet crew training. 

Thus losses in armies committed to pressing home the breakthrough of 
the first lines of a prepared enemy defence (e.g. 1 GTA in the Belgorod
Kharkov and Berlin Operations, 2 Gl'A in the Orel and Berlin Operations) 

* 
These operations were not selected at random, nor are they 

representative of the war as a whole. They were especially selected by 
Soviet analysts because of their especial relevance to modern conditions. 
The statistical data base on which repair norms are established is given at 
Annex F. 
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were higher than in those armies which were involved in so-called 'clean 
breakthroughs'* (e.g. 2TA in the Lyublin-Brest Operation) by a factor of 
between O. 7% and 3. 8% ~ day. 

As an example of actual numerical loss, 
started with 350 tanks and had 393 knocked out, 
26% of which were T-20 or T-60. 

2 GI'A in the Orel Operation 
74% of which were T-34 and 

In general, as was discussed in Chapter 3, the highest loss rates 
occurred during operations where the breakthrough phase was prolonged 
because the enemy defence was well established, and had to be fought 
through inch by inch, such as in the Belogrod-Kharkov Operation. During 
the prolonged Orel Operation, instead of a single main blow by the armour 
the Operation broke up into numerous smaller tank attacks, which explains 
why 2 GTA had such a high daily loss rate, despite an apparently short 
period of engagement. 

It was noted above that the loss rate was highest at the onset of an 
operation, (the breakthrough phase) and was reduced as the operation 
progressed. For example, 3 Gl'A in the L'vov-Sandomir Operation had an 
overall average 7% daily loss rate of AFVs. When broken down, this is seen 
to be 8.6% during the first phase (15-18 July '44) falling to 6.3% during 
the 3rd and final phase (comnencing on 28 July '44). However, in some 
operations the rate of repair also fell off. The effect of this will be 
discussed below (see Annex F, Table 120). 

The highest losses of all were taken during fighting 
areas. 3 GTA entered Kharkov in January 1943 with 378 tanks, 
with only 98 left. 

in built-up 
and emerged 

The development of weapons during and since the 1941-5 War has, in 
the Soviet view, rendered loss analysis based on weapon-type unreliable as 
a means of predicting future requirements. Only with the widespread 

* 
A 'clean breakthrough' (Russ: Chistyy proryv) is just what the term 

implies: it is a complete breakthrough of the defence which the enemy 
fails to hinder either by effective counter-attack, by the establishing of 
another echelon of defence, or by rapid relocation of deployed forces. 
Once the main defensive belt is penetrated, therefore, there is no 
effective obstacle to the advance of the remainder of the attacking forces. 

CR-65 NATO UNCLASSIFIED 



NATO UNCLASSIFIED 

-274-

introduction by the Germans of the shaped charge projectile (in 1944) do 
statistics become useful for loss-damage analyses (see Annex F, Table 117). 
During the last year of the war, of all AFV losses due to shaped charge 
projectiles, 30% were total write-offs, 15% required major (i.e. not 
battlefield) repair, 25% required medium repair (at Army and Front 
workshops) and 30% needed light repair. These statistics are held to be 
still relevant to modern conditions, when attempts are made to predict the 
effect of modern light anti-tank weapons on Soviet AFVs. 

The vehicles most frequently written off were medium tanks: the 
heavier the tank the lower the percentage of write-offs as a fraction of 
overall loss rates. This, the Soviets infer, does not augur well for the 
survivability of lightly aaooured infantry combat vehicles such as the 13MP. 
About half of all losses due to technical breakdown were due to normal 
mechanical failure, about a third were due to factory faults in the 
vehicle; and the remaining sixth were due to bad maintenance or poor 
repair. 

Overall figures from 1941-5 show, the Soviets maintain, that 60% of 
all AFVs swelling the ranks of armies just before an operation, and 85-90% 
of 'AFVs joining the fighting forces actually during an operation, came 
straight from repair workshops. Thus repair was then and will be in the 
future the main way of replacing losses on the battlefield. In the latter 
stages of the war, where the most characteristic type of operation involved 
a high rate of advance, delivery from factory to depot to formation was 
very rare. Most of the new tanks delivered to formations came from 
operational* reserves constituted for that specific purpose. 

B. The Organisation of Repair and Maintenance (see Table 37). 

A Soviet motor rifle or tank battalion of today has a light 
maintenance team consisting of 2-3 soft-skinned workshop vehicles under the 
conmand of a technically canpetent NCO. In a regiment the Deputy Conmander 
for technical services commands a repair and maintenance company consisting 

* 
I.e. Reserves held at the 'Operational', that is, at Army or Front, 

level. As evinced by the equipment held at battalion level only 
maintenance and the lightest of repair is envisaged. The main task at 
regimental level is the clearance of routes and the recovery of damaged 
vehicles to an assembly point. The first major repair effort is at 
divisional level. 

CR-65 NATO UNCLASSIFIED 



NATO UNCLASSIFIED 

-275-

of an armoured car, 3 ARVs (5 in a tank regiment) and upto 20 soft-skinned 
workshop and transport vehicles. At divisional level, the repair battalion 
under a Lt Col includes a recovery team (5-6 ARVs and an amphibious 
transport vehicle), a transport and support platoon (10-12 trucks plus 
trailers, a light equipment repair platoon (6 workshop vehicles)) and 3 
repair and maintenance canpanys. The latter are specialised for the repair 
of 'AFVs, artillery and, SSVs. They each include 10-15 workshop vehicles, 
vehicle 100unted cranes, and up to 12 transport vehicles. 

At higher formation (Army · and Front) level, repair-maintenance 
regiments deploy on to the battlefield either as several general repair 
battalions (similar to those deployed by divisions) or as specialised field 
workshops. 

In peacetime, the Soviet units use their organic heavy equipment 
(e.g. tanks) only rarely. In order to save time and money, and in order 
to keep the operational equipment as little used as possible (so that it 
will be at the peak of reliability if it has to be used in earnest), units 
often bus their personnel to permanent training regiments, where they use 
equipment dedicated for training purposes over dedicated training grounds. 
The heavy use which these training vehicles receive gives the formation 
repair teams ample opportunity to practise serious repairs. Within the 
unit, vehicle and weapons crews are taught to service and maintain the 
vehicle, and do basic repairs (such as track link replacement on a tank or 
APC). Within garrisons, unit and divisional repair teams will in peacetime 
do far heavier repair tasks than they would expect to do on the field of 
battle. Both in the garrison and on the battlefield, weapon and vehicle 
crews would expect to assist the repair teams in their task. 

The conscript system, of course, greatly limits the training of 
soldiers and there are relatively few technically qualified regular NCOs. 
Most of the major maintenance and repair tasks are done under the 
supervision of, and very often personally by, technically qualified junior 
officers. This is particularly true in the case of high technology 
equipment where operators are often forbidden even to attempt to repair 
their equipment. 

D. Repair and Maintenance in Battle. 

Planning the technical support of an operation begins the moment the 
army comnander passes his warning order to his chief technical deputy. The 
plan will be based on an assessment of the repair facilities available; the 
most effective measures of employing them; the ability to supplement 
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(1) Company 
Technical deputy. Carries 
immediate spares to assist 
quick repairs. Refers 
other repairs to battalion 

(2) Battalion 
Technical deputy at 
Technical Inspection 
(observation) Post. 
Identifies damaged 
equipment and assesses 
extent of damage. 
Directs them to 

(3) Battalion repair 
and evacuation group. 
Attempts only repairs 
that will return the 
vehicle or weapons to 
the battle within 
60mins. Other damaged 
equipment will be 
dragged off the routes 
and left for the 
regiment. 

(4) Regimental 

The regiment maintenance 
and repair company commander 
in the technical inspection 
(observation) post. Identifies 
and assesses damaged equipment 
and directs his recovery 
vehicles to assemble the equipment 
at the DVCP nearby. 

(5) Damaged Vehicle Collection Point 

The regimental repair 
company. Will attempt repairs 
that will enable the equipment 
to rejoin the regimental order 
of battle (3hrs max repair). 
The remainder will be left in the 
DVCP for the attention of the Div. 

(6) Divisional Maintenance Battalion (7) ~ and Front Repair Assets, 

Major repa.ir resources are deployed onto 
the axes with the greatest collection of 
damaged equipment. Repair is attempted 
by workshops specialising in arty, 
trucks, armoured vehicles and light 
equipment. Serious repairs (+3 hours 
are left for attendance by Army. 

often deployed in the divisional 
rear areas and specialising in 
repair of equipment or components 
or which can cannibalize weapons 
for supplies of spares. 

Table 37. The Soviet Repair and Recovery Structure. 

CR-65 NATO UNCLASSIFIED 



NATO UNCLASSIFIED 

-277-

capacity by the use of local resources; the ability of unit personnel to 
effect running repairs; the expected losses and types of breakdown; and.the 
stocks of spares available. 

Inventiveness and resourcefulness has always been a prized attribute 
of a Soviet repair man. Th~ reduced maintenance requirements which is a 
concomitant to the simplicity of the Soviet equipment design is 
complemented by a traditional Russian ability to improvise, to make do with 
essentials only, and to cope with adverse weather conditions. 

* 

* 
The Soviets have three classifications of repair: 

(1) Running, or light repair. This is a quick repair which can be 
done at regimental or divisional level mobile workshops, or even by 
the vehicle crew themselves. It involves changing a damaged or worn 
out corn_ponent, making technical adjustments, light welding or simple 
mechanical work. Such faults will be repaired by the regimental or 
divisional mobile workshops more or less where they break down. The 
workshops at this level will thus not operate fran a permanent base 
but will be constantly on the move to keep up with their units. 
Three hours is to be considered the maximum time that would be spent 
on a repair at this level during an operation. 

(2) Medium repair. In the last war, this was carried out at Corps 
and Army level. Today, it would be done at Army and Front level. 
MEDIUM repair involves the replacement of major canponents or modules 
on an AFV and servicing of the remaining working parts. It is the 
task of the divisional evacuation and repair teams to recover 
vehicles to Damaged Vehicle Assembly Points (wartime SPAM, now SPPM) 
and the mobile repair bases move to the vicinity of these assembly 
points. Their guiding principle of operation is to repair first 
those vehicles which can be put on the road as quickly as possible. 
In the last war corps and army repair teams did many 'running' 
repairs on vehicles which the units and divisions had not had time to 
do. 

Having completed all medium repairs possible within the limits of 
time and spares available to it, the mobile tank repair base will 
pass on to the next Damaged Vehicle Assembly Point, leaving behind a 
collection of more badly damaged vehicles for the Army repair 
workshops. · 

Compare with the naval example in sub-section B above. 
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(3) Heavy or major repair. By the third period of the 1941-5 War, 
this was no longer attempted at operational level. Vehicles or 
weapons needing complete overhaul were recovered to static workshops. 
In modern terms, this would require a destroyed tank or gun to be 
recovered, say, to a factory in Eastern Germany for rebuild, 
cannibalization or scrap. In a future short war, which the Soviets 
would see as a prerequisite for victory in Europe, it is unlikely 
that any heavy repair would be attempted during the course of the 
operation for the more common ground forces weapons systems. 

Similar procedures exist for the maintenance and repair of aircraft. 
Very little work is undertaken on the forward airfields. Aircraft will 
return to higher formation repair facilities for anything other than 
routine servicing or minor repairs. By the very nature of things, aircraft 
requiring major repairs are rarely recovered, but those that were would be 
returned to factories for work to be done on them. 

In the initial stages of operations during 1944-5, Army repair 
battalions and evacuation-recovery canpanies operated up with divisions and 
corps, reinforcing their effort and tmdertaking running or medium repairs. 
Only during a very slow advance did army repair bases undertake major 
repairs. During a high speed offensive operation there were too many 
'running' and medium repairs to be done, and insufficient time available to 
make major repairs worthwhile. In many cases, tanks needing major repair 
were cannibalised for spares to enable more light or medium repairs to be 
undertaken. The rest were evacuated to Front repair workshops, but not 
returned during the operation. 

As a general rule, during a high speed offensive operation of today, 
army repair facilities will almost all be deployed at lower formation 
(divisional) level, and will operate to maintain the viability of units and 
divisions in the same way as the maintenance sub-units of those regiments 
and divisions. The advantage of maintaining repair and maintenance 
facilities under Army control is that these become effectively reserves, 
which can thus be easily deployed and redeployed to wherever they are irost 
needed on the battlefield. 

To sum up, therefore, during the course of an operation the only 
repairs likely to be made at divisional level will be 'running' repairs; 
all medium repairs will wait for irobile army repair bases, but these may 
spend much of their time doing light running repairs as well. Certainly no 
major repairs will be done below Front level, if at all. 
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The Location of Repair Facilities (see Table 36). 

* 
During the Visla--Oder Operation Damaged Vehicle Assembly Points were 

set up about 40-50km apart, behind the advancing forces. Each point was 
the base for a roobile repair-recovery group consisting of a tank repair 
canpany, a mechanical repair platoon, a recovery-tractor canpany, a spares 
detachment, plus supporting fuel supply, communications and recce vehicles. 
Each point was in operation for 6-7 days arx1 so rapid was the rate of 
advance of the main forces, that a SPAM established just behind the battle 
area was 150km behind the FEBA by the time it came to move. 

The maintenance of repair facilities was most successful in effecting 
repair during the initial stages of the operation. In 1st Guards Tank Army 
alone of the 758 'AFVs knocked out, 577 or 76% were successfully repaired 
during the first stage. However, firstly it was not possible, due to the 
distance involved, to feed these back into the 1st echelon. Secondly 
repair and restoration fell off as the Operation progressed because the 
forward repair and recovery teams became more remote from their bases, were 
unable to replace their own casualties*, ran short of fuel and spares, and 
could not maintain their rate of repair at the front line. The effect of 
the repair system in this Operation, therefore, was to provide a strong 
reserve for subsequent deployment; but because of the limitations of the 
repair system the forward echelons gradually lost viability and were 
eventually forced to a stop (see Annex F, Table 118). 

The Soviets have drawn from this several important lessons, which 
they have applied to the present day organisation of their support. 

The first is to have available within formations at all levels a 
dedicated reserve of AFVs which can be deployed rapidly to restore 
viability to a damaged unit or lower formation. The secooo is to ensure 
the deployment of repair bases well forward, and to relocate them 
frequently so that lines of conmunication do not become so extended. The 

* 
This Operation is said by the Soviets to be one of the most relevant 

examples of the whole war of a high speed offensive. It is considered the 
most worthy of study for its operational lessons. 
** 

During the latter stages of this Operation, the Russians believe that 
the Germans were making specific and determined efforts to destroy Soviet 
Armoured Recovery Vehicles. 
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third is that if the enemy managed to overwhelm the Soviet's ability to 
recover and repair damaged equipment and vehicles by inflicting a very high 
rate of attrition in an extremely short space of time, the formation will 
lose its offensive combat effectiveness very very quickly indeed. Soviet 
studies of offensive operations of theirs which failed conclude that if 
casualties are inflicted gradually over a long period (i.e. many days or a 
few weeks), a formation, by restoration and reorganisation, can remain 
combat effective until it is reduced to only a fraction of its original 
strength. Formations functioning at 25-30% strength was not an uncommon 
experience during the 1944-5 period. However, if casualties were inflicted 
on the formation in a very short space of time (say 2-3 days of intense 
battle) then far fewer casualties could render the formation incapable of 
continuing the offensive. 

At Front level, the most successful organisational innovation of the 
last war was the Pl'ARZ - or Mobile Tank Component Repair Workshops. 

The idea of the PrARZ equated to the Front specialist field hospitals 
being set up at that time. A Pl'ARZ consisted of several specialist repair 
workshops mounted in vehicles. Behind the advancing troops of each FRONI', 
its 1 or 2 PI'ARZ would seek out the areas where most damaged aoo unrepaired 
vehicles had been collected by SP.AMS. The teams of the Pl'ARZ would then 
seek to remove and repair major components of the damaged vehicles, such as 
engines, and either (a) reconstruct from cannibalised and repaired 
components entire tanks for redeployment or (b) send forward as spares 
and replacements components and assemblies, such as repaired engines, for 
the army repair teams to use. 

So successful are these specialist repair workshops considered to 
have been, that their establishment at Front aoo Army level is extremely 
likely in any future war. · The high level of technology in all arms of 
service is likely to require that these workshops are established on a 
special-to-arm basis. That is, there will probably be workshops dedicated 
to the repair of tanks, others to the repair of guns, electronic gadgetry, 
engineering equipment and so on. As this same problem posed by the 
complexity of equipment is felt by the supply services (which have always 
been a special-to-arms responsibility, i.e. the artillery arm is not only 
responsible for operating its guns, but also for keeping themselves 
supplied with spares and ammunition), it is quite likely that separate 
repair aoo supply points might be established in the wake of an advancing 
army, supplying different arms of service. 

Exactly the same principles as are applied to weapons and equipment 
repair are applied to the treatment of casualties. At the sub-unit level, 
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treatment is limited to first aid. At the unit level, only those 
casualties are treated who can be healed and returned to the battle at that 
level. The rest are sorted and quickly dispatched either to divisional 
field hospitals or to specialised Army arx:1 Front field hospitals treating 
specific injuries. Emergency aid will be given to save life at every 
stage, but theraputic treatment will only be given at any stage to those 
who can be expected to recover in a usefully short space of time. 
Furthermore it is they who will receive priority treatment, because this 
will make the greatest contribution to the restoration of combat 
effectiveness of the unit or formation, arrl therefore the greatest 
contribution to ultimate victory. 

Just as with weapons, repair facilities, i.e. medical battalions, 
will be moved to the area of greatest casualties. It is Soviet policy to 
treat as many men at each stage of the medical chain as possible and 
practicable because, they say, the further to the rear a man is sent for 
treatment, the more difficult it is to reintegrate him into a combat unit 
once he has recovered. Those healed will not usually be returned to their 
present unit but will probably be drafted into units being restored. The 
organisation of medical services is covered in detail below in Chapter 5, 
Section 6. 

What is of particular interest is how the Soviet system has come to 
be misunderstood and misrepresented. Quite often, the Soviet tank is 
represented as being designed on a 'use once and throw away' basis, or the 
Soviet Army is said 'not to reinforce its unit, but to replace damaged 
divisions by fresh ones'. 

These statements are not in themselves untrue but, taken out of 
context, distort of the facts. In many cases during the last war, the high 
command did prefer to replace a tired division with a fresh one when one 
was available - this is indeed one of the advantages of echeloning within a 
higher formation. The real message of the above is that whereas in a 
future high speed offensive, whilst there will be no attempt to keep a 
Soviet battalion 'topped up' or to return casualties to their parent sub
unit or unit, and whilst a division may apparently lack the ability to 
sustain itself for long periods without a break these factors will not 
apply at ~ and Front level. The army will have the facility to sustain 
itself and it will not be 'used once and thrown away'. Moreover, the army 
may well choose to deploy its resources so as to enable some of its 
divisions to sustain themselves in combat for a considerable period. 
Furthermore, when a unit or division is committed, it will not normally be 
thrown in and grourx:1 down to next to nothing before being relieved. Every 
attempt will be made to retain its viability by limiting attrition, and 
when viability becanes marginal or is lost, the unit will be reorganised as 
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a composite unit by the superior headquarters staff. 

For example, following the Belgorod-Kharkov Operation of July-August 
1943, favourable conditions were created for the p.irsuit of the enemy 
forces and the establishing of a bridgehead over the River Dnieper. To 
this end on 27th August the commander of the Steppe Front, General Konev, 
ordered 5 GTA and 5 GA to clear the Germans from Kharkov to the southwest. 
However, 5 Gl'A, which had entered the battle on 3rd August with 550 tanks, 
had only 66 still running, only 35% of the staff of the army's corps were 
still operating, more than 75% of the army's radios had been destroyed, and 
almost 85% of the army's company and battalion conmanders were dead, 
wounded or missing. Consequently, General Rotmistrov, the Army Connnander, 
reorganised each corps as a brigade and created from his army in effect one 
new composite tank corps, with unusually heavy support provided by the 
former army support elements. 

This type of action became very corranon as the war progressed, and 
often resulted in a change of name or nanenclature, particularly for the 
divisions, corps and brigades involved, although armies tended to keep the 
same identity. Thus, when apparently new divisions were fed into a battle, 
it was often the case that these were composite formations created out of 
the remnants of earlier formations, and renamed. There was no standard for 
renaming a unit or formation and in many cases, the composite formation was 
later disbanded and its constituent elements recreated as divisions, some 
bearing their former title. 

The net result is a great deal of confusion in formation numbering 
which bemuses even Soviet military historians at times. It certainly 
created a lot of problems for German intelligence, and made it particularly 
difficult for them to assess Soviet strengths. On the one hand, they often 
dismissed shattered formations as being reduced to ineffectiveness and were 
consequently surprised by the sudden and unexpected appearance of a 'new 
echelon'. On the other hand they frequently assumed, on receiving evidence 
that certain units were still operating, that the division or corps had 
suffered less casualties than it actually had. 

E. Conclusion. 

It is possible that some authorities have in the past tmderestimated 
the Soviet capability for sustained combat because they have failed to 
tmderstand the nature of the Soviet system. After a detailed study of the 
Soviet system, we are greatly impressed by the serious thought and effort 
which the Russians have devoted to perfecting their system for restoring 
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combat effectiveness on the battlefield. It appears to be characterised by 
a clear perception of the nature and problems of the high speed 
battlefield, and a strenuous effort to reorganise and train so that these 
problems may be tackled on the day with a reasonable chance of success. 

We believe that it is possible to draw certain inferences from Soviet 
studies of, and approaches to, the problem. The first is that an army 
whose policy it is to, or who is forced to, conduct a steady withdrawal, 
and who is unable therefore to retain or regain possession of the 
battlefield, will be unable to recover his equipment for repair and will 
therefore lose canbat viability very quickly indeed, much mre quickly than 
an advancing army which suffers the same rate of losses. This is an 
important reason for the Soviet insistence that all defence must be 
accanpanied by or even accanplished by counter-attac~ Secondly, in the 
Soviet view, it does not make sense to produce combat equipment which 
requires a great deal of maintenance at the unit level, because in a high 
speed war it will not be possible to perform that maintenance, nor to 
undertake serious repairs. This has a significant effect on equipment 
design, and can be used to reduce equipment costs, whilst making it 
possible to configure units to be more 'teeth' heavy. Thirdly, a defensive 
strategy designed to withdraw whilst inflicting a constant and steady low 
level of attrition in the hopes of wearing a Soviet attack down could well 
result in disaster for the defender, unless his capacity to restore combat 
losses greatly exceeded the Soviets. In the Soviet view, it is the rate of 
combat losses which is crucial. It is this realisation that mak~the 
Russians so frightened of a sudden effective mass use of nuclear or 
improved conventional weapons against them. 
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Table 38. A Comparison of the Reasons for the Tank and SP Gun Losses in 
Soviet Tank Armies During Selected Operations of the 1941-5 War. 

I 
I 

I 
I ITotal Timel Reparable Losses 

'Army !Operation I Period 1--------------
1 Involved I Due to enemy I Due to breakdown 
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I 
I 
I 
I 
I 
I 

I (days) !action(%) lor getting bogged 
I I !down am stuck (%) 

I I 
I I 

1 Gl'AIBelgorod-Kharkovl 29 55.5 44.5 
ILvov-Sandanir I 12 79.2 20.8 I 

!East Paneranian I 8 60.0 40.0 

I 
I 

2 GTAIOrel 9 70.3 29.7 
IVisla-Qder 16 70.6 29.4 

I 
I 

3 GTAIVisla-Qder 19 75.7 24.3 

I I 
I , .... 

4 Gl'A:orel I 10 94.3 5.7 I 

IVisla-Qder I 13 78.0 22.0 I 

I 
I 

5 Gl'AIEast Prussian 25 46.4 53.6 

!Average 16 70 30 
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Table 39. Loss Rates and Repair Rates of Tanks and SP Guns in 
Armies During Selected Operations of the 1941-5 War. 

I I :Time :Total :averall loss ITotal I I 

'Army I Operation IPeriodlNos of lrates during I write-offs 
I Invol-1 tanks lthe operation I 

I 

lved I& SP I IActuallAs a I 

I (days) IGuns • IActuallAs a % INos I% of 
I I avail- INos lof I I initial I I 
I lable atlkno- linitiall lhold-I 
I lstart lcked lhold- I lings I I 
I lof op lout lings I I 
I I I 

I I 
I I 

lGTAIBelgorod- I 29 562 1040 185 289 51.4 I 

lKharkov I 
I 

ILvov-Sandornirl 12 419 429 102.4 121 28.8 
lE.Paneranian l 8 584 149 24.6 49 8.4 

I 
I 

2GTAIOrel 9 371 415 111.8 78 21 
IVisla-oder 16 838 302 3.6 84 10 

I 
I 

3GTAlVisla-oder 19 922 520 56.4 183 19.8 

I 
I 

4G'mlOrel 10 735 551 75 253 34.3 
IVisla-oder 13 750 423 56.4 118 15.7 

I 
I 

5GTAIE.Prussian 25 585 421 72 210 35.9 

IAverage 16 613 547 82 184 25 

Soviet Tank 

'Average Daily 
% loss rates 
(% of initial 
total) 

% I% I% 
over I total I rep-
-all lwritelaired 
losses I-offs I 

I 
I 

6.4 1.8 14.6 
I 
I 

8.5 2.4 16.1 
3.1 1 :2.1 

I 
I 

12.4 2.4 110 
2.3 0.6 11.7 

I 
I 

3 1.1 11.9 

I 
I 

7.4 3.4 l4 
4.3 1.2 l3.1 

I 
I 

2.9 1.4 11.5 

5.3 1.7 13.6 

N.B. In the overall average loss rate of 5.3%, 0.6% of vehicles required 
maJor repair which could not be done on the battlefield. These 
should in effect be added to the total write-offs, making 2. 3% not 
returned to the battlefield during the operation and 3% being 
returned following light or medium repair. 
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5. 6. MEDICAL SUPPORT. 

A. Medical Services. 

'!here is no doubt that the attitude of past Russian and present-day 
Soviet, military comnanders towards casualties is markedly different from 
that which many Western officers appear to hold. Western military 
comnanders of the last war are constantly criticised by Soviet historians 
and strategists for their failure to follow through military operations 
fran fear of a high casualty rate. The Soviets accept that casualty rates 
in any future war will be exceptionally high, especially in an offensive 
campaign involving weapons of mass destruction. Hence at least one of the 
reasons for their obsession with very large armies. Many Western soldiers 
equate this Soviet willingness to accept casualties with a careless 
attitude towards human life. Consequently they make the erroneous 
assumption that the Soviet Army has no medical services worth speaking of, 
and that casualties are left to rot on the battlefield. Certainly medical 
services, as part of rear services, do not receive the same priority as 
teeth arms when it comes to defence expenditure; nevertheless, the Russians 
have always recognised that the ability to treat the wounded quickly and 
effectively not only increases battle performance by returning them to 
battle more speedily, but also improves morale arrl, therefore, fighting 
capability generally. As a consequence they devote a great deal of 
attention to medical care of the soldiers, both off and on the battlefield. 
The study of casualty rates if very important as a means of establishing 
the viability of a formation in the offensive. Chapter 3, Section 4 covers 
this aspect of the subject. 

The Soviet Military Medical Service forms a separate corps of the 
Soviet Army. For conmand and organisation it is subordinate to the MOD 
Directorate of Rear Services, while in medical matters it is subordinate to 
the Ministry of Health of the USSR, being in fact the senior branch of that 
ministry. Medical service personnel are distinguished by a separate badge 
of arm worn, when appropriate, on a purple background. The personnel of 
the Military Medical Service are doctors, medical assistants, medical 
orderlies aoo assistant orderlies. Doctors, always of officer rank, can 
either be specialists or general practitioners. Anyone wishing to join the 
Military Medical Service as a doctor, and who is not already qualified, 
must gain entry by a competitive examination to the Kirov Red Banner 
Military Medical Academy, whence they will emerge after a six-year course 
qualified as a Military Doctor in a general or specialist field. They will 
also have done their basic military training in addition to their 
professional studies. 
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An important person in the organisation of the Medical Services is 
the medical assistant (feldsher), who is either a long-service NCO or 
praporshchik (ensign), or else of junior officer status. Highly trained in 
the minor surgical and medical tasks of a doctor and in such skills as 
dispensing arxl practical organisational tasks, his job is to relieve the 
doctors of the problem of dealing with minor ailments and with daily 
administrative routine. The medical orderlies (sanitarnyy instruktor), 
usually a long-service NCO or ensign, are responsible for the basic 
training of the men in first aid and field hygiene, the administration of 
medical units arxl sub-units, and (on the battlefield) for first aid am the 
organisation of primary evacuation. Wanen are anployed, particularly as 
nurses and medical assistants, throughout the Military Medical Service; and 
during the last war they were frequently to be found as front line doctors. 
Unskilled or semi-skilled conscripts, drafted into the Medical Service as 
assistant orderlies (pomoshchniki), do all the menial jobs connected with 
the Medical Service, plus minor medical and administrative tasks. 

The Military Medical Service is responsible both in peacetime and 
wartime for all medical and dental care in the Soviet Army. Within this 
broad framework, their priorities are defined as follows: 

a. The development, organisation and implementation of medical 
protective measures for troops to warn them against, or reduce the effects 
of, NBC weapons. 

b. The organisation and provision of medical aid and the treatment 
of the sick am wounded. 

c. The organisation and provision of constant medical supervision in 
all facets of military life, working conditions and training operations of 
troops to prevent, or provide early warning of, illness and to prevent the 
spread of disease. This involves: 
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(i) responsibility for training and supervising soldiers in personal 
hygiene arxl first aid, including medical anti-NBC measures, and some 
supervision of personal NBC decontamination. 

(ii) the organisation and running of all medical centres, first aid 
posts, hospitals, etc., and the organisation of battlefield 
evacuation aoo all medical treatment. 

(iii) the organisation of all medical supplies from source to user. 

(iv) the supervision of water and food supplies, feeding 
arrangements and sanitation. 
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When executing its responsibilities in specialist fields such as 
supervision of decontamination, or education in hygiene, the Medical 
Service co-operates with the relevant arms of service. In the two examples 
mentioned these would be the chemical defence troops and the party 
J;X>litical organisations. 

B. Basic Principles of Organisation in the Field. 

The Medical Service of a Front in war, or a military district or 
group of forces in peacetime, is run by a Military Medical Directorate. 
This body manages the various hospitals in its area for diagnosis, 
specialist treatment and recovery, and in the case. of a group of forces or 
a Front is responsible for transport of the sick or wounded back to the 
USSR. In addition, a wartime Front or a Front-in-being has organic to it a 
Medical Regiment which is responsible for establishing a field hospital if 
necessary, and for organising the evacuation system. 

Each Army also has a Medical Regiment organic to it. This regiment 
is of variable size, depending on the size and role of the Army, and is 
expected to establish one or more reserve field hospitals at Army level, as 
directed by the Front Military Directorate. The regiment is also 
responsible for casualty evacuation fran Army to Front. 

The basic unit of the Medical Service is a Medical Battalion, one of 
which is to be found in each division. Most of the resources of this 
battalion go into a field hospital which should ideally be able to deal 
with up to 200 patients every 24 hours, providing general non-specialised 
surgical operations, and upto 60 beds to cater for those casualties either 
too weak to be moved further or so slightly wounded as to be sure of quick 
recovery. 

At regimental level there is a Regimental Medical Post run by the 
organic medical platoon. The function of this post is to act as a dressing 
station, treating light casualties and preparing the others for evacuation 
to division. It has a capability for minor operations, transfusions, etc. 
The post is conunanded by a senior regimental medical officer, usually a 
major, and may have two more doctors, several medical assistants and 
assistant orderlies, nurses and attached ambulance drivers. 

A battalion has a Battalion Medical Post under the comnand of a 
medical assistant, who has an orderly and several assistant orderlies and 
drivers to help him. There is also an orderly and assistant(s) in each 
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rotor rifle company (or sub-units of other arms with equivalent number of 
personnel). 

In wartime all the medical service units and sub-units take to the 
field in the form of medical aid posts or field hospitals. On the march, 
they are the leading element of the rear services, moving as close as 
practicable to the "teeth anns 11

, so as to effect treatment as rapidly as 
possible. A company medical orderly and assistants move with the main body 
of the canpany, either in their own vehicle or in a canpany APC. The 
battalion medical post will establish itself l.5-3kms behind the front 
line, a regimental medical post about 6km behind the fighting in an 
offensive battle and 9km in defence, while a divisional field hospital is 
usually set up abotit 12km back when in the attack and 20km back when in the 
defence - i.e. in all cases much further forward than the logistic supply 
depots. 

Medical supplies (which, incidentally, have the lowest priority for 
supply, amnunition and POL having the highest), are sent via medical 
channels. There is no separate supply organisation, higher units being 
responsible for the supply of lower units. 

The first principle of medical treatment is the prevention of illness 
and the maintenance of hygiene amongst the troops - not an easy job when 
dealing with large formations and the traditional Russian neglect of 
personal hygiene. The canpany or battalion medical personnel should be 
present at rrorning inspections of troops, and should hold sick parades. 
They are responsible for checking the siting and construction of latrines, 
supervising the purity of the water supply, the supervision and preparation 
of food am storage of rations. After a battle they are responsible for 
organising the burial of the dead. At all levels great attention is paid 
to the implementation of anti-epidemic measures. 

From its experiences in the civil wars and the 1941-45 War, the 
Soviet Military Medical Service has developed the system of "treatment and 
evacuation by stages" which constitutes the main characteristic of its 
battlefield organisation. The aim of this system is to provide continuous 
medical treatment at the various stages of medical evacuation, combined 
with the evacuation of the sick and wounded (as far as diagnosis permits) 
to specialised medical facilities, where they can receive more specialised, 
and hence more effective, medical care. Though this system can function in 
any type of war, it is in fact tailored to provide effective medical 
support in an offensive campaign. 
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To help rationalise their treatment and evacuation system, the 
Soviets define five classes of medical assistance: first aid; pre-medical 
treatment; preliminary medical treatment; full medical treatment, and; 
specialised medical treatment. First aid is rendered on the spot by the 
casualty himself, a comrade or the company medical staff. It is limited to 
commonsense techniques to prevent further pain or injury to the wounded 
man. Pre-medical treatment is given by the company medical staff or at the 
battalion medical post and is restricted to dressing or redressing wounds, 
improving splints, checking the application of tourniquets or the 
administration of chemical antidotes. preliminary medical treatment is not 
normally given until the patient reaches the regimental medical post. It 
is classified as to urgency as (a) inmediate, when the life of the patient 
is at stake or (b) delayed, when further treatment can be postponed 
without undue risk to the patient. Full medical treatment is rendered when 
the patient reaches the divisional-medical field hospital or specialised 
hospitals further back. The category is once again sub-divided with 
reference to the urgency: 

(i) imnediate, to save the patient's life. 

(ii) urgent, when delay is undesirable. 

(iii) non-urgent, when delay would not be detrimental to health. 

Specialised medical treatment and care is given by specialists in 
hospitals specially designed for the purpose. 

The success of the medical treatment and evacuation system depends on 
the efficiency of diagnosis and sorting of the casualties, classifying them 
according to their requirements, into groups intended to receive the same 
medical or evacuation treatment. As soon as a casualty is brought to a 
medical centre at any level, he must be classified as either: 

a. a casualty who threatens the health of those around him; 

b. a casualty who requires treatment at that stage of the treatment
evacuation chain; 

c. a casualty who must be passed further down the line of treatment. 

This medical classification is done in two stages - firstly, the 
reception personnel must assess the casualty's injury, recommend the 
sequence of medical treatment and evacuation to be followed, and direct the 
casualty to the relevant department for isolation, treatment plus 
evacuation or imnediate evacuation. Then, those who are to be evacuated 
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further must be sorted into groups according to the direction, priority and 
method of their further evacuation. To facilitate this, a record tag, 
filled in with diagnosis and treatment details is fixed visibly to the 
patient. 

It is nost important, the Soviets insist, that medical evacuation be 
performed with the utmost speed, so as to save lives and prevent the system 
from becoming clogged, especially when weapons of mass destruction are used 
on the battlefield. Conmanders and medical officers are responsible for 
evacuating the casualties from their subordinate units or formations into 
their own area, using their own transport. This is a practical 
arrangement, as commanders are responsible for supplying their subordinate 
units, and the returning supply vehicles would be the most likely means of 
transporting the casualties. Helicopters and ambulances for casevac do 
exist, but in insufficient numbers to deal with the expected volume of 
casualties. 

Medical support in a motor rifle canpany in battle. 

Each individual soldier is equipped with a first aid pack of field 
dressings and chemical antidotes for self-treatment. The company medical 
orderly has a comprehensive first aid kit plus stretchers available. It is 
the responsibility of the company medical orderly to find out what the 
combat mission of the company conmander will be during the action. He will 
be told by the battalion medical assistant how the battalion medical post 
will function, when and what evacuation arrangements will be made. When 
the company suffers casualties, it is the job of the medical orderly and 
his assistants to find the wounded and arrange their evacuation to casualty 
collecting points in suitable areas of dead ground, and to administer first 
aid. In a fast moving battle, it is essential, the Soviet tactical manuals 
say, that the orderly keeps in radio contact with the company and platoon 
conmanders so as to be aware of the casualty situation and not to be left 
behind when the company advances. The company medical personnel usually 
travel in the infantry APCs into battle, and if the battle is fought 
mounted, administer first aid in the vehicles, using the first aid kit 
located in them. Wounded will be moved from vehicles to casualty 
collecting points must be off vehicle routes and well marked so as to avoid 
accidents arxl facilitate recovery. 

The medical service in a battalion. 

The medical services in a battalion are organised by the head of ·the 
battalion medical post, usually a medical assistant of ensign or officer 
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status. His job is to direct the company medical staff, organise 
evacuation fran canpany to battalion,· run the battalion medical post, and 
arrange medical supplies to the company and battalion medical posts. He is 
also ultimately responsible for all hygiene and sanitation in the battalion 
and for giving first aid training to the men. 

In combat, battalion medical staff will assist in giving first aid in 
the field, will organise the evacuation to the battalion medicai post and 
give pre- medical aid to the wounded. The battalion medical aid post is 
equipped with UAZ 452 field ambulances (converted 4 ton trucks) and 
trailers am a small motorised stretcher carrier capable of carrying two 
stretcher cases. In static positions a 7 x 7 metre square type UST-56 
medical tent can be set up. The medical assistant in charge has a 
comprehensive medical and surgical kit, including chemical and biological 
antidotes and decontamination means, an oxygen inhaler, special gas masks 
for head wound casualties, special splints, stretchers and crutches and 
several spare small first aid kits. 

The regimental medical officer is responsible for informing the 
battalion medical assistant of casualty evacuation arrangements. It is up 
to the battalion medical assistant to plan the movement and location of the 
medical post in the imninent battle. Casualties may be taken either to the 
battalion medical post or direct to the regimental medical post if 
possible. 

The medical service in a regiment 

The organisation and supply of the medical services of the entire 
regiment are the responsibility of the senior regimental medical officer. 
He is a doctor, usually holding the rank of major. In the rear area of the 
regiment is the regimental medical post, conmanded by a doctor, probably of 
the rank of captain. It is here that the casualty will first receive 
canplex medical treatment. Then the casualty may be sent either to the 
divisional field hospital or direct to special hospitals, consequently the 
process of sorting casualties for the appropriate treatment and evacuation 
is especially important at this point, and a special sub-unit of the post 
is organised to run the transport for the collection of casualties and 
organisation of evacuation rearwards. 

The regimental medical post is, as a result quite well equipped with 
transport, having ambulances and cargo vehicles, as well as motorised 
stretcher-carriers. It is also equipped with a generator and field 
kitchen, plus various items of technical and medical equipment. The post 
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also have available UST field tents plus camp beds, tables, benches, etc., 
am sufficient practical equipment so as to be canpletely self-contained 
and not dependent on the regimental rear services for support. 

To sum up: Soviet tactical manuals state that the regimental medical 
post should be able to provide the following services: 

a. reception, quartering and registration of sick aro wounded, 
completion of preliminary medical reports for casualties who receive 
preliminary medical treatment; 

b. radiation monitoring and partial decontamination of the sick and 
wounded; 

c. medical sorting, provision of medical treatment to the wounded, 
am preparation of the casualties for their evacuation; 

d. treatment of minor wounds and ailments requiring up to five days 
for recovery; 

e. short term isolation of patients with contagious diseases; 

f. self-sufficiency in providing food and services to incaning sick 
and wounded. 

A typical regimental medical post would have on its staff two or 
three doctors, including the comnander and probably a dentist, two medical 
assistants, an orderly responsible for decontamination, a technician, a 
radio operator, a pharmacist, a cook and three drivers, three odd-job men; 
plus a casualty collection and evacuation section, commanded by an orderly 
with assistant orderlies and four driver assistants. Assistance in running 
the post will normally be provided by walking wounded and personnel 
detached fran the regiment. When deploying in the field, the head of the 
regimental medical post will utilise any suitable building or bunkers in 
the area chosen; am if none are available, he will use his UST tents 
(standard medical-technical tents). An area of about 100 metres square is 
needed for canfortable deployment of the post. The post should be ready 
for casualties 15 minutes after arrival on site and be in full operation 
within 30-40 minutes. Great reliance is placed on all staff rehearsing 
standard drills for their operation. However, adverse circwnstances seem 
likely to cause great delay in deployment. Routes to the post are to be 
marked with tactical signs (red cross in a white rectangle). 
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Figure 20. 'lbe Medical Support and Evacuation System. 
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As seen in the Figure 20, casualties from the battalion medical posts 
(1, 2 and 3) arrive at the clearing/sorting area and reception (4 and 6) 
whence they are sent either to isolation (8) for subsequent evacuation, 
direct to an evacuation section (10) which decides how and where to send 
them, or for treatment (9) whence they are either evacuated or returned to 
action after recouperation (14). Locations for staff living quarters (7) 
and kitchen feeding areas (5), parking and turnround areas (11, 12 and 13), 
a helicopter pad and a decontamination area (not indicated) are also 
required. 

The job of the clearing/sorting area (4) is to organise the unloading 
of arriving ambulance vehicles and to check arrivals for NBC contamination, 
to isolate those with contagious or contamination ailments and to dispatch 
the others to reception or evacuation. One or two men will usually fulfil 
this task. Medical sorting is carried out in the reception tent (6) (or in 
the open when weather permits) by a doctor or medical assistant. 

A divisional medical battalion. 

A divisional medical battalion operates a field hospital on much the 
same lines, but of course on a much greater scale, with the ability to 
receive upto 200 casualties per hour for short periods tented wards 
acconmodating 60 patients at a time for up to ten days and a separate 
company for supply of medical equipment to the division. Casualties (up to 
400 or so) requiring general medical or surgical treatment would be 
evacuated to the divisional field hospital, while those in ne~ of 
specialised surgery or treatment would go, if possible, directly to Army 
level special hospitals. Special field exercises are held at all levels 
for medical staff to practise deployment in the field; and divisional and 
Army level medical units deploy on large scale manoeuvres, not simply to 
practise operational procedure, but also to deal with the genuine 
casualties that .exercises always produce. Recent exercises to practise 
coping with mass casualties have, the Russians say, emphasised the 
difficulties of dealing with wounded on such a large scale; and strenuous 
efforts are being made to increase the efficiency (though not, it would 
seem, the size) of the medical services in the field. The Soviet Military 
Medical Service in peacetime is organised on wartime lines, but, of course, 
except for field exercise, it functions from barracks and garrison 
hospitals. It deals not only with servicemen, but also their families, and 
has gynaecological and paediatric specialists on its strength. The 
Ministry of Defence also controls several sanitoria and health resorts 
which are used annually by a total of 58,000 persons, consisting of 
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servicemen, mostly regulars, arx:i their families. 

In conclusion, the Soviet Army can be assumed to have a medical 
service which not only provides for their peacetime needs, but is also well 
aware of its wartime role and of the difficulties of medical treatment and 
evacuation in modern war. 

S. 7. ENGINEER SUPPORr. 

A. The Contribution.of Canbat Engineers to the Sustainability of Soviet 
Forces. 

Engineers have always been considered important in the Soviet Army, 
but in the current view, as expressed by Gen Radziyevskiy in his definition 
of viability (see Chapter 3 above) combat engineers have an increasingly 
valuable role to play in ensuring the viability of combined arms units, 
especially during a high speed offensive. In modern war, the emphasis is 
on route clearing, river crossing, rapid flank defence during an attack 
into the enemy's rear, arx:i, more recently, to support the storming of enemy 
defensive fortifications and strongpoints. 

The more the increase in the mechanisation of the Army - the greater, 
in the Soviet view, are the troops dependent on passability of terrain and 
good roads arx:i tracks for success: the greater the p:>wer of modern weapons 
- the more difficult it is to protect troops from them. Engineer tasks 
have becane more canplex, are nowadays on a greater scale, arx:i must be 
completed in a much shorter time than was the case even a few years ago. 
Indeed, it is the time factor which has perhaps had the most significant 
effect on engineer tasking for troop viability. 

The particularly difficult terrain arx:i climatic conditions fourx:i in 
northern Scandinavia which so complicate military operations make the 
function of engineers absolutely crucial to the viability of a Soviet unit 
operating there. This is not just the problems presented by the rough 
mountainous terrain, swamp, or hard winter. It is because this terrain can 
be so effectively defended that every Soviet attack might have to be a 
costly 'storming' of a strongpoint. 

Since 1945, the equipment available to the engineers has increased 
dramatically in order to enable them to fulfil their role in high speed 
battle, and they are, nowadays, second only to tank troops in the 
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horsepower-man ratio in a unit, having 60-90 bhp/man as opposed to the 
tanks 120 bhp/man, and the motor rifle unit's 20-25 bhp/man. Nevertheless, 
though their relative importance may have altered with the character and 
increased tempo of war, am the technical means available for the 
completion of those engineer tasks is now much greater, creating complex 
problems, the tasks themselves remain very often the same as was the case 
in the last period of the war. 

Soviet engineers are considered 'special troops' in the Soviet Army, 
along with signals troops am chemical defence troops, transport troops, 
railway and construction troops and, in the air defence forces only, rear 
service troops. As 'special troops', their role is to support the action 
of the "teeth arms" and ensure their success by: (1) rendering their 
means of attack more effective; (2) ensuring the obstacle-free movement in 
close proximity to the enemy and enabling them to manoeuvre freely on the 
battlefield; (3) protecting them fran enemy action. Consequently, Soviet 
handbooks study the characteristics of engineer activity in support of the 
various phases of war in great detail. 

B. The Organisation of Engineer Troops. 

All teeth arms units and formations of the Soviet Ground Forces have 
an engineer element organic to them. It is usual for units am formations 
to attach engineer elements to subordinate units and sub-units in direct 
support during combat operations, as well as to form special engineer 
combat groups. At higher formation level (Army and Front) considerable 
engineer reserves are maintained, either for concentrated use or for 
attachment to subordinate formations. By maintaining very large engineer 
reserves during the last war (up to 50% of all available resources during 
some periods), the Soviet High Command was able to switch engineer effort 
rapidly fran one area to the other, affording maximum operational 
flexibility, and enabling large scale deception measures to be undertaken. 
Furthermore, it is not unusual nowadays for units to be denuded of their 
engineers by the formation commander when the latter are required for a 
concentrated effort elsewhere on the battlefield. At all times and at all 
levels, a commander must always strive to keep an engineer reserve, either 
for a sudden task or to reinforce an existing engineer effort. 

Engineer units and sub-units are of two kinds: engineer special
technical, or general purpose 'sapper' sub-units. The special-technical 
units and sub-units are designated as to their special functions as one of 
the following: engineer recce units; engineer road preparation units; 
engineer works service units (for the preparation of static positions); 
engineer bridge construction units; engineer camouflage units; assault 
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crossing units (operating amp1ibious ferries, etc.); pontoon units (for 
pontoon bridge construction); engineer obstacle units (for obstacle 
creation); engineer mineclearing units; and water supply units. Because of 
the large variety of engineer equipment now in use, such specialisation is 
essential, but many Soviet officers are heard to regret that no longer can 
a sapper be expected to do any engineering task. Within the confines of 
conscript service, an engineer is expected to master one speciality, and be 
able to do adequately one or two other related engineering tasks so as to 
make the engineer special sub-units less wlnerable to losses of trained 
men and thus increase its viability. This is the price that has to be paid 
for increased complexity and more equipment. There were calls in the 
military press in 1986 for a better general education for sappers but it 
is too early yet to say whether this will result in a change in training 
policy away fran what is often seen as excessive specialisation. 

A lot of simple and general engineer tasks are carried out, not by 
engineer troops, but by troops of other arms of service; although they 
often have the benefit of engineer advice, especially when using engineer 
attachments. For example, the tank troops are expected to fit ar:rl operate 
mineploughs and some dozer attachments without engineer help, but it would 
probably be on engineer advice that the decision to use those ploughs was 
taken. 

c. Engineer Troops in Teeth Arms Formations. 

A motor rifle and tank regiment have organic to them an engineer 
company, di visions have an engineer battalion, and armies probably two 
engineer regiments, with a further 3-4 engineer regiments under Front (Army 
group) Command. At all levels, we can make rough assessments of the scale 
of equipment of which the engineers dispose. Sappers personnel weapons, as 
well as an assault rifle, includes RPGs and PKM machine-guns as well as 
machine-guns ioounted on vehicles. In addition sapper companies carry 
minedetectors, explosive charges, NBC detection equipment, grapnels and 
sand~ags, saws, tools, etc., (for engineer construction), generators, the 
means of water collection and supply and, flamethrowers. 

In terms of large items of equipment, tank units carry 27 
mineploughs, 9 minetrawls and a dozer blade. The tank regimental bridge
laying platoon has 3 or 4 MTU bridge-layers and 4 TMM sections. A motor 
rifle regiment has only one MIU tank bridge-layer and a total of 6 
minetrawls and 9 ploughs, but it also disposes of three mining trailers, a 
B'IM trencher, a dozer/grader and in some cases a small launch. Engineer 
units have a small number of APC's and rather more ZIL 131 or URAL 375 
lorries. 
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A division has a strong engineer battalion1 this has: 

(1) A recce platoon, which includes 3 recce APCs, 
minedetectors. 

frogmen, and 

(2) A sapper mining company with 3 GMZ or PMR-60 minelayers, 2 MrK and 2 
UAZ 469 minedetector vehicles. 

(3) An engineer company, including a sapper platoon, a road platoon, an 
obstacle platoon, a camouflage platoon aoo a works service platoon, which 
are equipped with 30 heavy plant vehicles - BAT, B'IM, MDK-2l4, 
dozer/graders, 3 IMR. 

(4) An assault crossing company, with 12 PI'S, 3 PKP trailers, 6 GSP ferry 
sets, and 10 assault boats. 

(5) A pontoon company, with half a set of PMP bridging (120 metres) and 6 
BMK-T launches. 

(6) A bridge-laying company, with 8 'IMM sections and 4 MIU tank bridge
layers. 

An army will dispose of a considerable amount of river crossing 
equipment - probably at least 4 full sets of PMP (480 metres)1 upto 20 TMM 
sections1 10 bridge-layers tanks1 12 CSP ferry sets1 50 Pl'S. In addition 
there will be a large amount of engineer plant equipment - trenchers, 
dozers/graders, shovels and combat engineer tractors. Water supply 
canpanies, aoo several canpanies of sappers for all manner of general 
duties. A front engineer reserve is likely to contain at least twice as 
much equipment aoo personnel. 

D. The Principles Guiding Engineer Activity. 

CR-65 

Engineer activity: 

(1) Must correspond to the concept of the approaching battle, and 
fit in well with the comnanders' plans1 

(2) Must be completed in good time1 

(3) Must be concealed so that the enemy can not devine the 
commanders' intentions1 

(4) Must be purposeful, i.e. contribute to the effect of the main 
assault in the attack, or to the main sector in defence1 
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(5) Must be capable itself of rapid manoeuvre to adapt to a changing 
battle situation; 

(6) By camouflage and deception must be used to deceive the enemy as 
to the direction or location of the main effort. 

These principles must not be passed over lightly as irrelevant. They 
are basic to a Soviet officer's approach to any engineering problem, and 
have a profound effect on any decision he might make. 

E. Conmand and Control of Engineer Troops. 

In the headquarters of teeth arms units and formations there is a 
deputy commander for engineer services, who is the chief of engineer 
services in that unit. Any plans for battle, including engineer plans, 
are, of course the responsibility of the unit or formation commander, but 
he will rely heavily on his engineer deputy for advice on the deployment of 
engineer support. 

The Chief of Engineer Services normally assists the commander 
directly _ in the preparation of: (1) the reconnaissance plan, which 
includes an engineer recce element; (2) the orders for battle, defining 
the tasks set the engineers am specifying their dispersal or attachment to 
combined arms sub-units (strong battalion groups); (3) sketch maps and 
schedules for river crossings; am (4) plans for protecting troops fran 
enemy weapons, including the surprise use of chemical or nuclear weapons. 
Details of nonns used in engineer planning are given at Annex H. 
Nomographs and data used to calculate engineer requirements are given at 
Annex E, Appendix 3. 

In addition, the Chief of Engineer Services usually prepared the 
following plans for his own subordinates: 

(1) A plan of all engineer support to the battle portrayed on the map, 
with engineer positions and tasks marked, arrl an indication of the 
composition of each engineer group with their allotted

0 
equipment, and 

timings of operations. 

(2) Battle orders for the engineer troops based on (1) • 

(3) Instructions as necessary to teeth arms units informing them what 
engineer work they will have to do themselves, and what support they can 
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Engineer responsibilities in support of the combined arms formations 
are: to ensure the viability and combat capability of that formation. 
This they do by: (a) conducting engineer recce of the enemy and the 
ground, in close co-operation with other recce troops; (b) the maintenance 
of routes for movement and manoeuvre; (c) clearing natural or artificial 
obstacles, minefields, etc.; (d) the recce and removal of nuclear mines; 
(e) establishing facilities for crossing rivers and canals; (f) creating 
obstacles and demolitions to hinder the enemy; (g) fortifying and 
camouflaging areas and positions of teeth arms llllits; command posts and 
rear service positions; (h) the supply and purification of water and by 
establishing supply points; (i) providing means to carry out deception 
measures for the concealment of troop action; (j) helping to eliminate the 
effects of nuclear or chemical strikes; (k) ensuring an adequate supply of 
engineer equipment. 

Engineer troops are responsible for the maintenance and resupply of 
their own equipment and ordnance. For vehicle and equipment maintenance, 
engineer units at divisional level and above have the following workshops 
and repair and evacuation vehicles: APRIM, M'I0-60, VAREM, TRM-A, TRM-B A, 
PARM-1. They are committed to providing a certain percentage of evacuation 
means at new crossing sites. 

Engineer supply is accomplished in co-ordination with unit and 
formation transport services. The decision as to how much of the unit 
logistic transport to allot to engineer supplies rests, in the final 
analysis, with the comnander and not with either the transport chief or 
the engineer chief. 

F. Engineer Support during the Phases of a Battle. 

(a) The March and Advance to Contact: 

The aim of engineer support to the march is given in Soviet textbooks 
as: "To create the necessary conditions for the obstacle-free movement of 
a unit and to ensure, its timely arrival at its objective or its successful 
entry into battle". The march that is to be supported could be of a unit 
in the first echelon advancing across Finnmark or northern Sweden upon the 
enemy's defensive position or into the enemy rear or it could equally be 
the long road and track march of a second echelon formation moving from a 
Soviet Western Military District into Central Western Europe. Clearly, .as 
the troops approach the battle zone, priorities of engineer requirements 
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will change tending to favour protection as well as movement. Soviet 
troops in an offensive operation will resort to movement in march column as 
often as is p:>ssible because this promises them the most rapid rate of 
advance arxl large numbers of troops can be manoeuvred thus on the 
battlefield much easier than in deployed order. 

The basic engineer tasks during!. march are as follows: 

1. Engineer recce of roads and tracks and their adjacent ground and 
recce of rest and concentration areas. 

2. The preparation of routes, roads or tracks where the existing 
ones are insufficient, not suitable or blocked. 

3. Ensuring quick passage through difficult sectors of terrain 
(swamp, etc.). 

4. The construction and maintenance of crossings over water 
obstacles. 

5. '!he prepatation of rest and concentration areas. 

6. Helping to eliminate effects of weapons of mass destruction. 

7. Close to the enemy positions - preparing routes for deployment to 
pre-battle order arxl battle order arxl preparedness to create 
obstacles on flank threatened by a counter-attack. 

If the march route crosses an area of nuclear devastation then 
engineer recce has to mark the boundaries and assess type of major damage, 
fires, floods, landslides or craters and to firxl ways around them or to 
find a completely different route. If the area is occupied by the enemy 
then engineer recce should seek to discover obstacles created or exploited 
by the enemy and make estimate of the possibility of going round or through 
them. Prime sources of engineer recce are large scale maps, engineering 
studies of the territory involved and even tourist guides and textbooks, 
all of which can be obtained before the comnencement of hostilities. 

For the most up-to-date information, aerial or satellite Ebotographs 
should be readily available for most areas arx1 constant sui;:plies should be 
maintained throughout the battle. Conventional and stereo i;tiotographs of 
very high definition1 night photographs using 2,000 million candle :EX)Wer 
flash bombs and infra-red Ebotographs all help to produce up-to-the-minute 
information. Useful though the above means are for providing background 
information upon which the commander can base his plan, it is always 
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considered essential to conduct thorough engineering recce on the ground. 

Engineer recce is corducted by engineer recce patrols, individual 
sappers attached to combined arms recce patrols, engineer sub-units which 
are engaged in undertaking sane actual recce task in the battle zone and 
engineer officers as part of an officers recce or canmander's recce 
(rekognostirovka), the latter formed specifically to check the validity of 
plans made £ran the maps without actual prior inspection of the ground. 

Helicopters are particularly useful for engineer recce, especially in 
rough or hilly areas, because of the speed with which a large area can be 
reconnoitred but officers conducting recce need training to cope with the 
necessary sudden and frequent alterations in course that a helicopter 
flying along the edge of the battle area must make in order to survive. 
Helicopters are at their most valuable for recce of contaminated areas and 
for rapid recce of march routes to the rear of the battle area. 

Reece patrols will usually try to cove~ all roads within the unit or 
formation boundaries. When there are not enou°gnspecially trained engineer 
recce personnel to lead or accompany recce patrols, any sapper R:O or 
officer must be prepared to do the job, either in teams or as part of 
combined arms recce patrols. Special engineer recce personnel will clearly 
be concentrated on major areas of targets. 

Reece patrols tasked with recce of a road with a large number of 
recce "targets" usually split into two groups and move 11leap frog". 

Route Preparation for a March: 

Without engineer preparation a march is sometimes not possible at 
all. Consequently all Soviet formations are well equipped with route 
opening facilities. Choice of the march ~oute is the responsibility of the 
comnander who will expect good engineer advice. He will choose a route 
either as a compass bearing or from town to town or feature to feature. 
Where possible or convenient, existing roads will be used, where not, rough 
roads will be made across country. The task of route preparation usually 
falls to a special engineer road sub-unit. Such a sub-unit will normally 
operate in small groups, each group tackling a specific problem 
simultaneously along the designated routes; the equipment arx:l canposition 
of each group is chosen to match the task it has to accomplish. Resources 
will always be stretched and careful allocation of effort is one of the 
major tasks of the parent tmjt's deputy conunander for engineer services or 
the engineer unit's conmanding officer. Upto a canpany is usually deployed 
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at any one time on one route. 

An engineer road company is usually set the following tasks (see 
Norms, Annex H): 

(i) '!he repair of the existing roads. 

(ii) The creation of good earth tracks. 

'!he repair of existing roads includes: 

(i) Repair of destroyed bridges or putting up of new bridges1 

(ii) Crater or trench filling1 

(iii) Rubble clearing1 

(iv) Grading damaged road surfaces1 

(v) Laying trackways, corduroy roads, netting, stakes, etc. to give good 
road surface1 

(vi) Erecting defensive fortifications, etc. on the roads1 

(vii) On unmetalled roads drainage ditches will be made when possible and 
effort concentrated on improving weak sectors and approaches to bridges, 
removing potholes and deep ruts. 

Earth tracks should be clearly made visible and completed with 
minimum of preparation for troops advance on desired axes. Marked and 
signposted from start, they will include existing roads when they go the 
right way. Their preparation will require obstacle breaching, gap or river 
crossing, filling in of craters when these cannot be bypassed, making 
difficult going passable, strengthening grouoo, reducing gradients, cutting 
through scarps, preparing river banks, cutting paths through forests and 
tree blow-down areas, putting down paths through contaminated ground. 

As marches are usually carried out at night or conditions of limited 
visibility, the march route must be signposted with illuminated signs. 
Difficult through the polar winter is for military activity, it does offer 
long periods of darkness to cover movement. 

Engineer recce should have moved ahead of the road company to check 
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existing roads for mines and obstacles, assess its carrying and bridge 
capacities: assess the nature of destruction and explore the possibilities 
of detours. When necessary engineer teams must clear mines and obstacles, 
repair destruction and prepare sites for bridging. At all crossroads, 
forks and confusing spots, where signs must be erected, the assistance of 
the comnandant's service may be requested, but in its absence engineer 
units will be expected to provide the necessary traffic direction. '!he 
task of bridging or ferrying falls to bridge construction or pontoon 
companies, or to assault crossing companies equipped with amphibious load 
carriers. 

Soviet norms for road preparation stipulate that as an average 
engineer of a unit should be able to prepare 100km or more of route per day 
in open country when the road or tracks have not been subject to specific 
enemy action to destroy or block them. If the route has been specifically 
"treated" by the enemy, then only 20-40km per day can be achieved: less if 
the enemy can bring fire to bear on the engineering troops, and less again 
with the additional complications of mountains and winter. In such cases 
it is Soviet practice to construct a rough track paralleled to the road 
whenever possible, this being both quicker and safer than trying to open a 
difficult and well defended route. It is specifically for this reason that 
engineer recce must always be conducted on areas adjoining routes of 
intended advance so that alternative paths or tracks can be plotted in 
advance with due regard for going, or the likelihood of meeting ambush or 
minefield. 

Close country reduces the road preparing speed by 30%1 operations at 
night reduces effectiveness by a further 25%, as do the operations in 
spring and autumn. Winter conditions reduce effectiveness by only 15%. If 
the road is to be prepared for tracked vehicles only - the rate of 
preparation can be doubled. 

A road company with the necessary bridging support will normally 
operate in this way, in advance of a march upto but not into the active 
battle zone. When the march commences into the battle zone, part of the 
available engineer trooJ.)S will be formed into a "movement support 
detachment" (Otryad obespecheniya dvizheniya or 00D). The 00D is a most 
important engineer group as a delay or bunching on an unexpected obstacle 
of an advancing column when within range of enemy artillery would be 
disastrous. The faster the rate of advance attempted the stronger must be 
the 00D. On its approach to the battle area, a division will usually 
deploy most of its engineer-road company very well forward as an 00D and 
heavily reinforced with armour (4 tanks) and infantry (2 platoons in P.MP), 
to enable it to clear minefields and breach obstacles in the face of enemy 
fire. 
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An OOD will usually be equipped with 2 DIM minesweeps, 1 or 2 BAT 
tractors plus 1 or 2 tanks equipped with BTU dozer blades, 1 or 2 tank 
bridge-layers (MIU), 1 or 2 spans of '!MM bridging, at least 1 combat 
engineer tractor (e.g. IMR), upto 200 bangalore torpedoes and upto 1 ton 
of other explosives,,. 200m of expanded wire mesh or mats for strengthening 
grouoo am a selection of bridging spans or logs for use in small gaps. 
Moving into position directly behind the division's vanguard or sometimes 
even behioo the vanguard's point security patrol (GPZ), the 00D will deploy 
in groups the first to recce the obstacles, the next to clear a path 
through it and mark lanes through minefields, etc., and following on, two 
or three construction groups to repair the route, bridge gaps or make new 
routes. The construction group will each be similarly equipped and try to 
move in leap frog so as to maintain a rapid rate of advance. MIU bridges 
will only be laid where gaps cannot be filled in by bulldozers as they are 
canparatively vulnerable and slow and clumsy to boot, reducing the speed 
and mobility of the OOD. When laid the MTU wil:1- be replaced by more 
permanent bridging means as soon as time permits. When enemy action 
precludes the construction of a more permanent bridge, the MIU will be 
recovered when not in actual use and will loiter in a hide near the 
obstacle until the entire division has crossed. Whilst a bridge is in use 
the sub-unit, which laid it, will be responsible for its maintenance and 
the maintenance of the approaches calling for assistance £ran other 
engineer sub-units to help them to accomplish the latter task. As a 
general rule a unit or formation will always take its organis bridging with 
it as it moves on, never leaving it for a following formation. 

Large areas of nuclear destruction or conflagration will normally be 
bypassed, but for areas of point destruction in an irradiated zone, it is 
desirable, where possible, to deploy engineer elements by helicopter and 
lift them out as soon as they have cleared the obstacle or bridged the gap. 
Only when it is absolutely essential will an 00D attempt to force a path 
through contaminated areas of nuclear destruction; once they emerge from 
the relative protection of their armoured vehicles and wander about on 
foot, the sappers will soon succumb to the effects of irradiation. 
Moreover, the wearing of NBC suits reduces the work effectiveness of the 
Soviet soldier by 50%. 

When engineer troops are not available in sufficient numbers, the 
formation conmander will probably beef up the OOD with motor rifle or tank 
troops fitting their vehicles with dozer blades or with artillery tractors 
similarly equipped. In extreme need, soldiers £ran any arms can be mounted 
on the tanks to act as "unskilled labour". 

Comnunications with the higher comnander and with the 
recce elements is essential for the 00D, and as a consequence, 
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disposes of a few motor cyclists or GAZ-469 to act as "runners" in event of 
radio failure. 

For crossing sectors of rough ground or damaged road on the march, 
formation conmanders usually equip a combat sub-unit in tracked vehicles 
with engineer implements (e.g. BTU dozer blades) and designate that sub
unit for route opening, clearing damaged vehicles, etc., so as to prevent 
bottlenecks. Only in extreme difficult terrain, or when specialist 
equipnent is required, will engineer troops be deployed. 

Choice of the exact location of rest and concentration areas along 
the march route am on the edge of the battle zone will usually be 
delegated to an engineer officer by the conunander of the all-arms unit or 
formation. His choice will usually depend on accessibility, camouflage and 
protection capabilities and available water supplies. Woods and reverse 
slopes are a favourite choice. Engineer recce is responsible for checking 
for mines, available engineer plant; the 00D or tank troops with BTU will 
clear emergency exit routes and all troops will erect camouflage. 

Rarely are fortifications made or trenches dug for rest areas. In 
the Soviet view, once caroouflaging is canpleted, it is more beneficial to 
let the troops sleep. Concentration areas may be fortified if time 
permits, but if they are to be occupied for less than a day this is usually 
restricted to trenches for AA weapons in the sections earmarked for defence 
arrl comnarrl posts. Most engineer troops will be deployed in preparing the 
next section of the route, or, when in close contact with the enemy, in 
preparing for the assault of the defences. Troops always dig foxholes when 
heavy air attack is likely. When halting in a concentration area for a 
whole 24 hours or more, and defensive fortifications, shelters, etc. are 
considered necessary, the following i;,ercentage of i;,ersonnel can be drawn 
£ran combat sub-units for direction to engineer tasks under engineer staff: 

Motor Rifle troops - 70% 

Artillery troops - 60% 

Tank troops - 50% 

Missile troops - 30% 

(b) Engineer Support in an Offensive Battle: 

When an enemy defensive position cannot be bypassed, but must be 
attacked from the front and flank, an attack will be mounted where possible 
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directly from the line of march. Each unit or formation will deploy in two 
echelons for the assault. The first echelons are expected to achieve a 
breakthrough of a certain line of the enemy defence enabling the second 
echelons to exploit the gap created and burst through, either to assault 
the enemy's secohd line of defence accompanied by the remnants of the first 
echelon attacking troops or to push on at high speed into the enemy's rear 
area neutralising his artillery, connnand posts, reserves and supplies. 

Engineer support of an attack has four main tasks: 

clearing the routes for deployment; 

overcoming enemy obstacles; 

protecting own attacking troops from enemy weapons; 

protecting exposed flank from enemy counter-attack. 

In an attack from the line of march the engineers (normally organised 
an 00D with much the same equipment as on the march) , advance at the front 
of the march column between the march security patrol (GPZ) and the 
vanguard to ensure clear routes into the attack. 

When caning upon the forward edge of the enemy defences or meeting 
enemy covering forces the divisional vanguard will normally overtake the 
OOD, deploy into platoon or company columns (pre-battle formation) and the 
00D will follow closely to lend assistance clearing roads and obstacles on 
the vanguard's narrow front as it engaged the enemy. 

When the enemy's main defence is encountered, the divisional first 
echelon deploys to attacking along the tracks cleared by the 00D and the 
OOD follows acting in close support to clear obstacles hindering the 
fighting troops. A group of the 00D or other divisional engineer troops 
will be simultaneously preparing initial and reserve positions for the 
division's forward artillery battalion (usually SP guns) supporting the 
first echelon either by direct or indirect fire, and for the divisional and 
regimental conmam posts and HQs. 

As the attack penetrates into the depth of the enemy position 
engineers are accompanying the fighting troops in order to clear obstacles, 
bridge gaps and clear routes of advance for second echelon troops or 
reserves. 
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When the breakthrough of the frontal enemy defences has been achieved 
am the Soviet troops are consolidating before pushing on as rapidly as 
possible to the second line of the enemy's defence, the principle danger to 
them will be an enemy counter-attack. Consequently, at this point, the 
main engineer task·will be to prepare hasty defences - trenches, anti-tank 
gun emplacements and minefields. 

The siting (by NATO) of defensive positions on river lines 
canplicates the engineers' task considerably. 

If the attack from the line of march fails to destroy or break 
through the enemy position, engineers must prepare rapid fortifications to 
protect their own troops (trenches, fire positions, etc.), clear routes for 
the deployment of secom echelon formations am prepare to support a 
prepared attack from close contact with the enemy. 

Engineer recce during an offensive: 

During the preparation for an attack any available long term 
information (concerning roads, topography, existing fortifications, etc.), 
will be supplemented by up-to-date aerial i;i'lotography and observation from 
helicopter or spotter plane. When the troops advance towards the enemy, 
engineers will be attached to many all-arms recce patrols. Special 
engineer recce patrols will also be mounted normally, tasked to penetrate 
unseen into the enemy positions (quite feasible, the Soviets consider in 
the conditions of mobile war) either to recce a given axis over a certain 
distance, or to recce specific defensive fortifications or obstacles -
especially water obstacles. Reconnaissance of their objective may be 
carried out by active probing or establishing a covert engineer OP close or 
actually within the enemy defensive zone. Engineer recce patrols tasked 
with recce of river crossing areas often include frogmen whose job is to 
search for am remove river mines. 

Engineer observation posts will always be established at a rate of 
one per 2km of front in order to observe the forward edge of the enemy's 
defence and ascertain what engineer equipment will be necessary to enable 
the attack to succeed. As the attack goes in these posts will continue to 
observe the effectiveness of the engineer assault and recommend alterations 
in the plan of the corrmittal of engineer reserves as necessary. The static 
engineer OPs will be well equipped with optical observation devices. 
Engineer recce patrols tasked with the inspection of forward fortifications 
will carry photographic apparatus for a more accurate visual record. It is 
reckoned that such a patrol can cover 5km of front in one hour. 
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It is quite common in all types of attack for special raids to be 
100unted to snatch a prisoner for interrogation. This is-considered one of 
the best means of establishing the exact location and nature of new 
minefields, obstacles, etc. Details of Soviet minedetectors are given at 
Annex H. 

In most cases during a rapid advance across country recce ·or main 
forces troops can be expected to advance until encountering a minefield 
(i.e. detonating a mine). '!be recce troops will mark it and the main 
forces will bring up rapid mineclearing equipment to clear the field 
without delay, ploughing in anticipation of mines when in doubt as to the 
actual depth or position of a field. 

Careful detection and lifting of mines is normally only employed when 
either (a) no mechanical or explosive mineclearance devices are available, 
or (b) secrecy is required. 

In these instances, Soviet manpower supplies the answer and large 
nwnbers of sappers are used with probing sticks (for plastic mines) am 
minedetectors (for metal mines) and grapnels for detonating anti-personnel 
mines or clearing mined wire or log obstacles. · 

When road and battle conditions allow, a UAZ-469 will advance in 
front of vehicle columns at lOki;:h with a mine am stops the detector sweep 
which cuts out the rootor and stops the vehicle dead on encountering a large 
metal mine. 

Clearing Minefields. 

In the Soviet view the particular requirements made of troops tasked 
with clearing mines in front of an enemy position are as follows: 
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1. To act covertly not betraying one's action to the enemy so as not 
to jeopardise surprise. 

2. To be thorough in clearing a sufficient number of lanes right 
through the minefield. 

3. To make straight lanes and to mark them well but in a fashion not 
visible to the enemy. 
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This is a very tall order and represents an ideal requirement. In 
practise it could only be accanplished on an enemy minefield, the Soviets 
believe, when the defender troops on a given sector had not yet been in 
contact and the advancing main Soviet forces were some way away. This 
would produce favourable conditions for sappers infiltrated in to clear 
minefields by hard under cover of darkness or at the very least to mark out 
minefields, boundaries and identify the type of mines in use. 

When clearing mines in front of one's own defensive positions before 
going over to the attack clearance by hand at night is the usual method. 
Soviet textbooks emphasise that on no account should mines be cleared only 
on intended routes. At least partial clearance should be made for 
deception purposes in areas away fran the intended direction of the main 
thrust. 

When dealing with an enemy minefield, it is usual "to storm11 it with 
engineers leading the assault equipped with mineclearance equipnent. If 
the engineers are not to suffer grievous losses combined arms support is 
essential. Artillery plays a major role suppressing enemy artillery, 
mortar, anti-tank missile and small arms fire support. Tanks and MQ1s can 
be brought up to give direct fire support and sroke can be laid to obscure 
the enemy's vision. Technical details of equipment are given in Annex H. 

The standard methods of assault mineclearing are to plough or trawl 
and to follow with explosive charges, always under cover of artillery 
bombardment. A quicker method is to lay the hose across the minefield with 
rocket propulsion. The UZ-3 triple charge propelled by rockets (UZR-3) is 
the simplest and gives the most effective blast effect but it still has to 
be brought to the battle area in an exposed form wlnerable as are all the 
above devices to interdictory mortar fire. Consequently the Soviet Army 
(and the Polish and Czech Armies too) has developed a flexible explosive 
hose charge which can be coiled into a box fitted onto a tank or APC (BPR-
50) and projected by rocket across the minefield automatically. This 
system is very similar to the British "Viper" or the US M-1. The explosive 
hose does not have the power of the UZ-3, is less than half the length 
(170m) and the rocket propulsion cannot always be relied upon. 
Nevertheless, in the face of enemy fire it would probably prove more 
effective .in the long run because of the speed with which it can be 
accomplished (seconds instead of the 200m per hour of the SPZ-2 or the 100m 
per minute of the SPZ-4), and the protection afforded both the crew and the 
equipment by a covering of armour. It is considered desirable further to 
clear a lane blown by UZ charges with dozer blades or mineploughs attached 
to tanks in case mines remain undetonated. It is considered essential to 
clear such a lane blown by the rocket propelled hose charge system. In all 
cases the explosives clear a lane upto 8m wide. 
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If no covering fire is available, the length of the artillery barrage 
too short, or there is insufficient time to prepare the hose charges, as 
might well be the case in many instances on a mobile battlefield, then the 
minefield will be breached by tanks in the first wave of the attack 
equipped with mineploughs or mine and roller combinations. 'Ihe use of 
plough-roller equipped tanks is not a sapper task but is an engineer 
function which the tank troops are expected to carry out themselves. In 
actual fact, however, sappers must be in attendance to clear the lanes in 
the wake of the tanks. Mineploughs and rollers clear areas upto 85an wide 
in front of the tank's tracks. Ploughs are effective up to about 35an 
depth in good ground. The KMT and Pl'-55 rollers (most often found combined 
as KMl'-5), will operate upto l0kph am survive 8-10 detonations of the 
order of 5-6kg 'INI'. Plough-rollers provide the best means of assault 
mineclearing by virtue of the protection afforded to the crew. Beca~se 
mineploughs and rollers clear only the area in front of the actual tracks 
leaving the area in between untouched further clearance is desirable. The 
quickest way to accomplish this is for the lead plough tank to drag a long 
length of hose charge behin::I it which on detonation will clear the middle 
and edges of the lane. This means, of course, that the plough tanks must 
advance alone across the minefield am are thus a more attractive target. 
Alternatively after the plough tanks, followed in 100m by the leading tank 
platoon, have crossed the minefield am are engaging the enemy, sappers can 
lay bangalore torpedoes sideways from the cleared tracks by hand detonating 
them simultaneously to clear a lane. Minefields can be breached this way 
by hand alone when no plough tanks are available. A 20-30m minefield can 
be breached in 3-5 minutes providing effective covering fire is available. 

The Soviets recognise that, like all mineclearing systems, ploughs 
am rollers have their disadvantages. Mines laid in wrinkles in the ground 
are missed by the ploughs and rollers (but not by the tank's tracks). 
Bushes and vegetation tend to degrade the performance of ploughs rapidly. 
The 6-Skph speed that ploughing tanks can achieve makes them attractive 
targets am the extra strain placed on the tank by ploughing wears out 
clutches and gearboxes and makes ploughing in boggy ground extremely 
difficult. In uneven ground or on uneven slopes the tank slews fran side 
to side and uprooted but unexploded mines can fall back into the tracks. 

Clearing Other Obstacles. 

Anti-tank ditches will usually be filled in by tanks equipped with 
BTU dozer blades of spanned MTU bridges brought up with the leading 
platoons under cover of artillery fire. An MIU can effect its span in 3 
minutes. "Dragons teeth" (concrete pyramids) and "hedgehogs" (stars made 
of girders), are in the Soviet less likely to be met on the modern 
battlefield, and must be bulldozed away or destroyed by individual sappers 
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with explosive charges. Areas of felled or blown down trees are usually 
cleared by the IMR combat engineer tractor, or failing that, cut with 
explosives and cleared away by tanks or bulldozers. The number of sappers 
allotted to such tasks in support of an attack by a first echelon is, of 
course, very variable but will normally be of the order of 4-5 sections per 
all-arms battalion group. (A divisional attack would probably have 6-8 
such battalion groups in its first echelon.) During the final deployment 
of the main forces fran pre-battle order (canpany to platoon columns and 
platoon columns to line abreast) which takes place during an attack from 
the line of march and during the final assault through minefields or 
obstacle belts the members of the forward sapper sections are responsible 
for traffic control. Traffic control of Soviet forces at all other times 
is performed by troops of the Conunandant's Service, i.e. military police. 
The sapper sections would travel in APCs and be supported by 9 mineplough 
equipped tanks, 2-3 MIU equipped dozer tanks, 1-2 MIU bridge-layers, upto 
600kg of HE and 300m lengths of bangalore torpedoes and various marker 
signs. 

Creating Obstacles. 

Creating anti-tank obstacles to hinder an enemy counter-attack is a 
particularly important task for engineers during a battle, which if it goes 
as the Russians want, will have no firm frontline and units will operate 
constantly with exposed flanks. It is a difficult task because in many the 
location, direction and strength of any counter-attack will not be known 
until it is on the point of materialising. Consequently, the divisional 
camnander is advised to maintain a strong engineer reserve permanently 
ready to move to any point of the battlefield and rapidly create there 
minefields and obstacles in the path of a threatening counter-attack. Such 
a reserve sapper sub-unit is called a mobile obstacle detachment, or POZ. 

The enemy, a Soviet commander is taught, will always try to mount an 
armoured counter-attack against a weak flank. For just such a contingency 
every division must maintain an anti-tank reserve either of tanks (a motor 
rifle division has an independent tank battalion of 51 tanks which could 
serve this function), or of anti-tank guns - nost likely the 18 T-12 of the 
divisional artillery. The POZ not deployed in support of this anti-tank 
reserve will be creating demolitions, minefields and other obstacles in 
front of the deployment area. In the advance to contact the POZ usually 
moves behind the anti-tank reserve and often comes under temporary canmand 
of the latter. 

In addition to the minelaying the :EOZ can be cratering roads or 
blowing down trees and buildings to create an obstacle, and laying anti-
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personnel mines to complicate clearance. It is normal therefore to equip a 
FOZ with 500 or so anti-personnel mines, and 5 tonnes of HE. Any cross 
country vehicle can be detached to carry sappers or their equipment if APCs 
are not available. In northern conditions much use is made of the Gl'-T 
over-swamp and over-snow vehicle. 

When the whole anti-tank battalion of 18 T-12s deploys, it occupies a 
front of 2km am covers 4-5km sector. Minelayers PMR-2 and 3, mining 
trailers and GMZ tracked special purpose armoured minelaying vehicles are 
designed to lay anti-tank mines on the grouoo at a rate of 4-lOkph or in 
furrows at the rate of 2-3kph laying one mine every 4-4.5m. '!he capacity 
of the minelayer varies depending on which vehicles tow the PMZ trailer. A 
BTR-60 can carry 100-130 mines, a ZIL-157, 200 and URAL-375, 350, a GMZ-
180, 200. The rate of laying is about 10-12 mines per minute, i.e. 200 
mines in 15-20 minutes, a further 15-20 minutes are taken for a sapper 
section to reload the vehicle, unless with a mining trailer it can be 
quickly re-attached to another full vehicle. The main advantage of the GMZ 
is the protection it offers the crew am the mines during laying 
operations. 

To create a minefield on this scale will require an entire sapper 
canpany or two sapper platoons with heavy MR or rear service troop 
reinforcement, 3,000 anti-tank mines, 100 anti-personnel mines, 1 ton of HE 
and 6 minelayer vehicles. 

It is considered ineffective to lay long strip minefields without 
attempting to cover them by anti-tank weapons. It is current Soviet 
teaching that the anti-tank weapons must be able to engage tanks as soon as 
they hit the minefield am thus a narrow deep mine and gun obstacle belt is 
to ·be preferred to a long thin one, making choice of position crucial. 
Because of the possible need to recover such a minefield as the advance 
progresses, anti-tank personnel mines are ·rarely included with anti-tank 
mines in a field laid by a FOZ for flank protection. Minefields left 
behind will be clearly marked. and their positions reported to the 
divisional engineer chief. A sapper canpany acting as FOZ can be expected 
to lay a minefield at 2 or 3 areas at the mst and at the same time to 
create obstacles at 2 or 3 points. In addition to creating an obstacle to 
hinder a counter-attack, a roz can be tasked to prepare defensive positions 
on lines an:1 features just captured which the divisional comnander wishes 
to hold as a strongpoint. In such an instance the roz will be equipped 
with earth moving equipment and trench diggers and usually reinf~rced by 
personnel fran other engineer sub-units or fighting troops. To ensure a 
ready supply of mines, each engineer APC, regardless of its function, is 
supposed to carry an extra 30-50 anti-tank mines as a standby though it is 
clear that this does not always happen. 
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Mines can also be laid by helicopters. Standard procedure is for 2 
MI-8 each with about 400 anti-tank mines, to fly abreast a few inches above 
the ground at 3kph laying 1 mine per second by chute. This gives a double 
strip 1/2 mile long with a density of 1 mine per minute, am takes 5-6 
minutes to lay. 

The roost recent Soviet attention has focussed on the remotely 
delivered mine, laid by air, shell or missile. These are considered as one 
of the roost important weapons systems for degrading roobility because of 
their surprise effect - they can be laid behioo the recce elements. They 
consider their offensive very vulnerable to attack by this weapon. Soviet 
scatterable mines (time delayed and movement or contact-sensitive) fouoo in 
Afghanistan demonstrate the effort that they are investing in this weapon 
system. Their use on NA'ID HQs, rear area facilities, airfields, 
approaching reserves, etc., is likely to be widespread. 

(c) Engineer Support During an Encounter Battle. 

An encounter battle, when both opposing forces clash on the move, 
makes for special engineer problems depending on the form the battle takes. 
If the senior comnander decides to hurl his vanguard at the enemy in a 
frontal assault whilst trying to execute a flanking attack with his main 
forces (the preferred option), then he will dispatch a POZ plus strong 
engineer sub-units to the vanguard in order to create obstacles to protect 
them fran an enemy attack in strength. The main forces he will support by 
dispatching gap crossing and obstacle clearing teams (00D) to clear and 
mark their route roum the flank aoo onto the enemy force. Meanwhile, if, 
on the other hand the commander intends to make a surprise rapid frontal 
assault, he will allot the POZ to creating a defensive position on his most 
exposed flank in case the enemy try to roount a flank attack and the 00D 
will deploy on the main axis in front of the main forces to ensure that 
their routes remain clear. 

Whatever the situation the time available to deploy will be very 
short am a conmander anticipating an encounter battle is advised to keep 
his engineer sub-units well to the fore of his march colwnn. It is this 
phase of war that the helicopter becomes the most valuable means of recce, 
connnand and control. 

Organization of engineer support in the offensive has firstly the 
task of making best use of resources aoo allotting engineer troops and sub-
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units to the 00D, roz or to any other engineer task that the divisional 
comnander requires to be fulfilled. Secondly, it is the responsibility of 
the divisional deputy commander for engineers to ensure the supply and 
replacement of the necessary equipnent and munitions and then co-ordination 
with the movement of artillery and tank munitions, etc., to reach the units 
which require them. In mobile war it poses a difficult problem as in order 
not to waste time, it will often be necessary, the Soviets believe, to 
predict requirements and despatch supplies before those requirements have 
been realised. In other words, a senior engineer officer must decide on 
the basis of calculations of the likely enemy (see Chapter 2) what supplies 
are likely to be expended during the course of an attack and set in motion 
the chain for replacing these supplies before the attack has actually 
commenced. If he fails to do this or makes an incorrect estimate, then his 
men may well have to halt a successful advance through lack of supplies and 
munitions. This problem is conunon to all supply elements in a rapid mobile 
war am is most critical in terms of deciding priorities between fuel and 
ammunition. 

(d) Engineer Support in Defensive Operations. 

Though it is true that, at unit aoo sub-unit level, Soviet troops 
spend by far the greater proportion of their time training for offensive 
war, and even by their own light, do too little training for defence, the 
study of defence is not neglected in higher army circles, particularly 
amongst engineers. 'Any offensive operation can go wrong, and the Russians 
are well aware of thisi moreover, the threat of nuclear weapons forces even 
the most optimistic Soviet comnander to look to his trench digging capacity 
as a prime means of ensuring the viability of his force. 

The following are the Soviet principles underlying engineering 
operations in support of the defence. Norms for preparing fortifications 
are given at Annex H. 
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(i) The character of engineer defensive measures should reflect the 
conmander's overall battle plans. 

(ii) All fortification constructions should provide the ability to 
repel enemy attacks especially by tanks at all points, whilst 
allowing as many as possible of one's own troops to bring fire to 
bear on the enemy, at the same time being afforded maximwn protection 
from enemy fire. 

(iii) The type and siting of all engineer fortifications should be 
planned in close co-operation with other arms and should never hinder 
the manoeuvre of defenders or prevent the rapid switching of the main 
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effort fran one sector to another. 

(iv) A good road or track network should be constructed laterally 
and rearwards to facilitate manoeuvre of defenders, withdrawal, 
reinforcement, etc., and alteration positions should be prepared well 
in advance. 

(v) Defence should always be in.at least two echelons. 

(vi) Gocrl camouflage and deception measures will always be carried 
out. 

(vii) Defensive measures must never become stereotyped. Creativity 
am initiative in the defence are the main means of achieving 
surprise. 

Soviet Engineer Tasks in Preparation for the Defence Battle in Order 
of Ifi$X?rtance, are as follows: 
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(i) Constant engineer recce of the enemy and the ground. 

(ii) The construction of all types of fortifications - trenches, 
foxholes, dug-outs, shelters, weapon pi ts, pi ts to protect men, 
weapons and vehicles. 

(iii) The construction of obstacles linked to fields of fire and 
exploitations of natural features as obstacles in order to inflict 
losses on the enemy, especially on his tanks. 

(iv) The construction of routes to enable a counter-attack to be 
manoeuvred and launched. 

(v) Taking camouflage and deception measures decided upon by the 
comnander. 

(vi) Establishing a plentiful water supply. 

During a defensive battle, engineer tasks are: 

(i) Having ready and deploying obstacles to prevent an enemy 
armoured breakthrough penetrating into the rear. 

(ii) Making or repairing routes to enable defenders to manoeuvre. 

(iii) Taking necessary steps to help eradicate the effects of a 
nuclear strike if appropriate. 
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All troops, not just engineers, engage in digging fortifications. 
Engineers are responsible for directing detailed effort and supplying the 
necessary machines, equipment, explosives, etc., building materials, etc. 
Once the fortifications are constructed, engineers alone construct the 
route for manoeuvre, etc. 

The tasks of engineer recce in preparing a defensive position are: 

(i) Assessing the defensive am camouflage characteristics of the 
area so as to enable the commander to make the best use of ground 
(remembering that, in the Soviet method of operating, just as on a 
march, a commander is unlikely to have made a personal recce of the 
groum into which he has to deploy). 

(ii) Assessing the available natural obstacles for 'improvement' 
with engineer obstacles, mines, etc. 

(iii) Ascertaining the conditions of rearward routes and bridges. 

(iv) Locating local sources of engineering material, trees, etc. 

(v) Locating water supplies. 

As a matter of course large numbers of small recce parties will be 
left in concealed locations for the enemy to overrun. The recce parties 
will then observe and report on enemy movements and provide diversion in 
the enemy rear. Such parties caused the Germans a great deal of trouble in 
1941-42. Engineer recce parties in such circumstances are tasked with 
recce of enemy engineer measures which may give an indication of where his 
main thrust is to be expected. Such measures include: enemy strengthening 
of recce am breaching of his own minefields on one sector or strengthening 
them on others, the preparation of fortification of assembly areas in the 
enemy imnediate rear, road preparation fran the rear or laterally behind 
the front lines, indicating movement of troops forward or regrouping. 

To obtain this information, should no stay-behim parties survive, 
engineers should be included in para-dropped recce groups or in attempts to 
comuct recce by battle. On the forward edge of Soviet defences engineer 
recce posts with 2 or 3 sappers, range finders and photographic apparatus 
and night vision devices and NBC mounting equipment are always established 
in defence. In conditions of nuclear war engineer recce patrols in APC's 
replace static posts. 

CR-65 NATO UNCLASSIFIED 



Field Fortifications. 

NATO UNCLASSIFIED 

-319-

"In defence - Dig" is the motto of the Soviet Army. Although as we 
have seen fortifications are ai;:plicable to all phases of battle, it is 
defence that they are most often employed as they constitute the most 
effective means of protecting equipment and personnel fran all battlefield 
hazards, especially nuclear weapons, and they are also effective means of 
concealment. 

When going over to the defence personnel of all arms prepare trenches 
am fortifications and it is the task of engineers to train other arms in 
correct methods of siting, digging and camouflaging, to direct effort on 
large fortifications or shelters and to make an effective distribution of 
the technical engineer means available, heavy plant, explosives, etc. An 
example of fortification works on a battalion position is given in the 
attached drawing. Trenches and dug-outs must be provided for all troops, 
weapons arrl fighting vehicles; they must be sited with due regard for 
covering minefields and interlocking areas of fire. 

Soviet calculations (see Annex H) show that individual (platoon) 
positions should be prepared within 2-3 hours and the battalion lX)sition 
canplete with shelters and tank pits, etc., within 5-10 hours. 

When a lX)sition is occupied for 2 or 3 days a great deal of extra 
work can be done to improve fortifications and construct extra movement 
routes, etc. For battalions in the regiment's second echelon engineer 
plant vehicles are used on a large scale. 

As far as the practical value of defensive fortifications is 
concerned, Soviet calculations are extremely impressive and are preswnably 
equally applicable to defensive fortifications prepared by NA'IU. For 
example: the average size of dug-out for T-62 is 1.2m deep with rough 
breastwork of 0.3m, 4m wide, Sm long. This enables a tank to fire hull 
down. According to Soviet calculations a static dug-in T-62 can engage an 
approaching tank successfully at something over 1,500m whilst the 
approaching tank (T-62) cannot successfully engage a hull down tank until 
within 600-SOOm, even firing at the halt. If it fires on the move a hit 
even at 600m is considered unlikely. As it takes an approaching tank over 
2 minutes to cover the range differences this would allow for 7-8 aimed 
shots to the dug-in tank advantage. 

The most effective means of providing for tank dug-outs is for each 
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tank to carry externally six 3.4-4kg HE concentrated charges with a 
prepared detonation system carried in the vehicle. Using spades the crew 
will be able to dig 80an shafts for the explosive in 20-30 minutes, set up 
the charges in 10 minutes and detonate them. A further hour with spades 
may be necessary to clear out the pit. Total time, approx 90 minutes. A 
BTU tank mounted dozer blade can dig the same pit in 20-30 minutes. 

An artillery crew could dig a gun pit in much the same way. In the 
case of most artillery battalions supply facilities will make it possible 
to provide shaped charges for digging the initial shafts, a BAT-M vehicle 
would often be available in the regiment to reduce digging time even 
further. A BAT can do the work of 10 sapper canpanies working by hand, an 
MDK-4M digger - the work of 400 men. Types of fortifications, resources 
and time required are given in Annex A. 

Engineer field fortifications are most important in nuclear war. 
Against troops in foxholes the effective radius of a nuclear blast is 
reduced to a half and the effective area to one-third. For troops in 
covered trenches the figures are a third am a sixth respectively. When 
special shelters are used protection is even better. In a Soviet light 
shelter troops are 10 times safer than exposed troops fran a grourxl burst 
and 25 times from an air burst. In a Soviet Army shelter (concrete and 
steel framed), which might house a major CP, troops can survive at the 
epicentre of a 10kt air burst. 

Vehicle pits are said to reduce shock waves by up to a half. As a 
consequence, therefore, in conditions of nuclear war digging am field 
fortifications will assume a much greater importance than they do in 
conventional war. 

The preparation of defensive fortifications for artillery is assuming 
particular importance in the Soviet Army today as recent Arab-Israeli Wars 
have demonstrated the great wlnerability of unarmoured artillery 
batteries. Consequently in defence all guns and mortars should be dug in 
and this measure is being seriously considered as a standard procedure even 
in offensive battles despite the time delay factor it involves. For anti
aircraft weapons or guns supporting a river crossing it is done as a matter 
of course nowadays. 

The procedure for laying minefields in the defence is as described 
below. 
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Annex E, Appendix 3 gives calculations for density and time in 
minelaying. 

When time permits, and the position is permanent, anti-tank mines 
will be dug in aoo protected with anti-personnel mines. When time is 
short, however, and the position may be moved, anti-tank mines are laid on 
the ground 1:0MZ-2 anti-personnel mines are laid to be activated by trip 
wire which makes their clearance much quicker underlining the effectiveness 
of well placed minefields. 

Soviet engineers are fond of quoting the experience of the 25th_ 
Guards Rifle Corps during the German offensive at Belgorod £ran 5-12th 
July, 1943, when the 19th German Panzer Division lost 120 tanks, 28 APCs 
aro over 1,400 officers and men on the 25th Corps' minefields alone. 

Camouflage and deception in defence is, of course, of particular 
importance arx1 is dealt with in a following section. Although the Soviets 
would like to wage and win a war without the employment of nuclear weapons, 
they are fully prepared for that contingency arx1 all other engineer 
preparations and works noted in this article are valid either in 
conventional or nuclear war. 

Creating obstacles in the path of an advancing enemy, either in front 
of a defensive position or to protect a withdrawal, or to block a gap 
between defensive fortifications is the task of demolition obstacle 
detaclnnents. The creation of such obstacles has often to be accanplished 
in a very limited time so such detachments are always provided with a large 
quantity of explosives. When in close contact with the enemy obstacles 
will normally be laid by a roz and will often be limited to minefields. 

The demolition detaclnnent does its job by altering existing 
topographical features to make an obstacle. In this context it craters 
roads, demolishes buildings to block streets, creates tangles of felled 
trees to block forest paths, destroys locks and dykes to cause flooding, 
initiates avalanches to block 100untain passes, blows sewers aro water pipes 
in built-up areas, pollutes water supplies, demolishes existing 
fortifications of use to the enemy and generally makes a nuisance of 
itself. When time permits all the obstacles so formed will be mined with 
anti-tank and anti-personnel mines. 

A demolition detachment usually operates as 4 sections - the control 
aro security section canprising the detachment conmander, a good signals 
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net and sentries posted to watch for approaching enemy, the charge-laying 
group who position explosive charges, the firing group who wire and 
detonate the charges and the mine group who sow the obstacles with mines. 
Where plant vehicles, power saws, etc. are allotted to the detachment for 
creating obstacles this forms an extra group. Manpower is not inter
changeable between groups due to the narrow specialisations of the engineer 
skill involved. 

Anti-assault defence to protect shores, estuaries and coastlines from 
naval assault landings is cU1 engineer task, so are defensive measures in 
addition to these applicable to the preparation of a defensive position, 
i.e. trenches, gun pits, etc., the laying of sea mines, the creation of 
anti-personnel and anti-tank mine ditch and wire obstacles on the short and 
the clear marking of all areas prepared. Shore mines are normally laid 
concealed, sea mines are anchored as buoys or bottom placed in shallow 
water. Water mines are adapted PIM 1 and 2 type and are laid by sappers 
and frogmen from P1'S vehicles. 

Engineers are also responsible for clearing all mines, bomb and 
explosive charges including shallow water mines not only during battle but 
also as peacetime function, special bomb disposal teams exist to fulfil 
this function. 

G. Caioouflage and Concealment. 

Camouflage is, of course, not the responsibility solely of the 
engineers. All arms of services are responsible for their camouflage but 
call on the engineers to supply the necessary technical support for 
camouflage on a large scale. Local camouflage for imnediate self
protection and concealment is left to the initiative of the sub-unit 
comnander only up to a certain point, however. All camouflage is 
considered as deception and deception plans are controlled and co-ordinated 
at Army and Front level and as a consequence orders for ·camouflaging will 
be issued to divisions by higher formations. During 1944-45 the Soviet 
High Conmand went to enormous lengths to co-ordinate and control deception 
plans and claim that their successes in, for example, the Belorussian 
Operation, were in a large_ measure due to successful deception and 
camouflage. During that operation in Belorussia and Northern Ukraine (i.e. 
an area about as large as Eastern Germany), the Soviets concealed the 
movement and concentration of 400,000 tonnes of ammunition, 300,000 tonnes 
of POL, 500,000 tonnes of food and other supplies, 5 combined arms armies, 
2 tank armies, one air army and the 1st Polish Army, 5 independent tank 
corps, 2 mechanised corps, 4 cavalry corps, 11 air corps and tens of extra 
regiments and brigades of all arms. In all about 1,430,000 men, 31,000 
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guns and mortars, 5,200 tanks and SP guns and 5,000 aircraft. 

The role of engineers now as then in support of camouflage and 
deception measures is to produce dumny roads, fortifications, vast 
quantities of models, etc. to confuse the enemy and also to provide 
effective camouflaging and concealment on the true area of advance for the 
main forces. To this end the engineers are responsible for the supply of 
all camouflage equipnent. 

Camouflage Equipment. 

This includes SIOOcks and suits worn by engineer recce personnel, the 
standard camouflaging kit MKT-T, MKT-L arx1 MKT-S, the universal self
supporting camouflage tent and metal corner reflectors of various types. 

Standard camouflage kits have replaced the former various sizes and 
types of camouflage nets for concealing equipment, vehicles, 
fortifications, etc., against both visual and photographic recce. The MKT
L and MKT-T are for sunmer use, the MKT-S for winter. All the ~ nets 
give 12 x 18m of camouflage covering and are made up from 12 standard 6 x 
3m net section joined by quick fasteners. Sets can be joined up in any 
configuration of 6 x 3m aroused in part or whole, etc. Bundled sets or 
part sets are stowed in APC 's, SSV' s or on the outside of tanks or gun 
carriages. The sumner sets are two-sided with one side dark brown/green 
for camouflage against background vegetation, the other - green/earth grey, 
used on bare groum or in desert areas. This camouflage covering is 
fireproof, water repellent, non-rotting and colourfast. 

Metallic corner reflectors are interference shields used to confuse 
enemy radar. They are strung in lines along roads or other features, over 
a given area of grourrl, on vehicles or mock-ups. Their loud radar echo 
masks everything close to and beyond them on a radar screen. There are 
three basic models in use, the CMU, the "Piramid" and the "Ugol". The CMU 
is light and easily portable and is used in pairs strung 2m apart either 
inside dumnies or within 2m of them or the object to be covered. When used 
in lines or over an area, the pairs are usually located at 15m intervals. 
The 11Piramid11 is designed for use on objects in, on or adjacent to water -
bridges, dams, etc., or on any object in the water with characteristic 
identifying radar signature. They are usually used in lines 12-lSm apart. 
The "Ugol" reflectors have a large reflecting surface and are used to 
imitate large radar targets - houses, factories, etc. They are placed in 
groups of 4 to 8 covering the ground area of the building whose radar 
response they are simulating. The individual reflectors are placed between 
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2-lOm apart with upto 2.S0-250m between groups. Reflectors are seen as 
effective protection against the kind of millimetre wave radar that 
precision guided weapons sul:munitions might employ. 

Engineer camouflage canpanies at Army level are responsible not only 
for the preparation of large scale camouflage measures, but also for 
instructing other troops in the methods to employ. A camouflage canpany 
has attached large numbers of sappers to construct mock-ups, false 
trenches, etc. Traditionally the Soviets have always been prepared to 
deploy large numbers of actual troops to support their deception operations 
and these .cane under the direction of the higher formation engineer officer 
and operational staff responsible for camouflage measures. 

Smoke is one of the most important means of camouflage and deception 
during an offensive. Smoke_ is considered particularly valuable nowadays 
for creating vast obscuration on the battlefield to nullify the 
effectiveness of enemy long range anti-tank weapons and blirrl enemy OPs. A 
modern smokescreen which can be laid by smoke generators, artillery fire, 
aircraft and armoured vehicles exhaust systems must be supported by means 
to confuse battlefield radar - corner reflectors, thermal flare screens and 
active radar and radio jamning. Smokescreens are nowadays often laid at 
night to reduce the effectiveness of night vision devices. 

Sirokescreens are particularly useful to support an opposed river 
crossing. During the forcing of the River Dnieper by the 65th Army in late 
1943, the Front Comnand allotted two platoons of a camouflage canpany, one 
chemical defence company, 7 tanks and 2 gun batteries plus 160 dumny tanks, 
100 dunmy guns and several vehicles to simulate regrouping during the week 
preceeding the operation, with necessary signals deception support. During 
the actual crossing the Army operated under a smokescreen laid daintily by 
engineers and chemical defence troops and lasting from 05.00 hours until 
last light (approx 18.50 hours), covering 6.5km of river bank, 3 bridges 
and 2 spot heights. To maintain the smoke curtain 6,200 large smoke pots, 
shells or bombs, 10 tonnes of smoke generating corrbustible material, were 
used in addition to smoke generated by vehicles and· individual smoke 
canisters and grenades. 

The modern Soviet Army is well supplied with smoke generating 
devices. All Soviet tanks and sane AIVs can generate dense smoke by 
injecting diesel fuel oil into their exhaust, giving protection to any 
vehicles following the front ranks. The smoke thus produced, as the smoke 
from chemical generators, is an irritant, unpleasant to inhale, and can 
force troops to don respirators, thus reducing their combat efficiency 
which could be either an advantage or disadvantage to the attacker. 
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During a recent exercise a combined army unit tasked with making a 
frontal assault on a strong defence fran a position of close contact with 
the enemy covered their deployment from the march in the rear area into 
battle order by snokescreen generated by 4 tanks and 2 ™8-65 vehicles (the 
'IMS is a jet engine 100unted on a lorry which can be used either to project 
water for mass decontamination or, as in this case, to project smoke fran a 
chemical compound or partially burnt fuel oil). On the forward position 
the assault was covered by a screen fran DM-11 snoke pots whilst 122mn 
howitzers laid SJOOke on the main defences. 'Ihe breakthrough to the enemy's 
secom line of defence was covered by snoke fired by own mortars whilst an 
aerial SIOOkescreen blinded the enemy's second echelon defences when the 
attack was launched upon them. Although such a careful co-ordinated effort 
by all arms might be a little impractical in war, it does demonstrate the 
range of snoke available. During this exercise each battalion strong group 
used 110 122mn artillery srooke shells, 72 120mn roortar SIOOke bombs, 240 DM-
11 srooke pots, 120kg of tank diesel fuel and 2 tonnes of chemical smoke 
mixture for the 'IMS-65 and 24 BOOh-5 and BOOh-15 dropped from MI-8 
helicopter. 

H. Water Supply. 

Ensuring an adequate supply of fresh water is an important 
contribution to all phases of the battle. Analysis of water sources and 
checking for contamination is the responsibility of the medical service and 
of the chemical defence troops. Actual supply is undertaken by engineers. 
Because of the likelihood of mass contamination of rivers, especially (but 
not only) when chemical or nuclear weapons are used, engineer recce are 
tasked to note and check sources of spring water from detailed inspection 
of maps am fran careful examination of the same maps note areas where 
boreholes are likely to make productive wells. 

In the course of a fast moving offensive operation, water is carried 
in engineer bowsers and on every vehicle and APC and will only be bored for 
such purposes as supplying hospitals or for filling bowsers in the 
divisional or Army rear areas. In defence, however, as many wells as time 
permits will be bored as near as practicable to the regimental positions. 

Mass water supply for fire fighting or decontamination can cause a 
problem if there is no uncontaminated river or lake nearby. In this 
instance a field pipeline normally reserved for fuel supply may be diverted 
to pumping water which it can do at the rate of 400 gallons per minute. 
However, in an offensive fire fighting or decontamination is unlikely to 
take priority over fuel supply and fires will be left to burn. 
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Engineer troops are equipped with drilling rigs, pumping and 
filtering devices, desalination equipnent and bowsers. 

J. Operations in Special Conditions. 

The following considerations apply especially to operations in 
difficult conditions. They are addressed separately by the Russians. 

(a) Mountains: 

Engineer support to an attack in mountainous terrain will face the 
task of obstacle clearing on steep slopes; encountering difficulties in 
bringing up heavy plant; swollen mountain streams, etc. In such 
circumstances, the supply of explosive charges to engineer canpanies is 
increased tenfold in compensation. In many cases, engineer support will 
canprise of sappers on foot acting in close support of infantry, clearing 
mines, wire and obstacles with grapnels under cover of mortar fire. The 
large and impressive pieces of engineer plant, so effective in flat 
terrain, are of little use in mountainous country. 

Airborne and air assault forces are favourites for use in mountains, 
offering as they do the possibility of getting into the enemy rear very 
quickly. Engineer support to the airborne forces in these conditions 
largely relies on route opening and obstacle clearance with explosives. 
Airborne engineers have a scale of light equipnent - saws, axes, 
generators, rocket projected grapnels, etc., to enable them to construct 
obstacles using local material. Mines and booby traps are also widely 
employed as a means of creating obstacles. Defence of mountainous terrain 
requires a similar approach, obstacles being formed by explosives, 
landslides or felled trees to block roads, and dam streams and the 
plentiful use of mines of all types. Mobility to defending troops is of 
prime importance. 

(b) Forests: 

A march or offensive in a forest is complicated by the frequency with 
which difficult going is encountered ••• soft or swampy ground particularly 
- and the danger of conflagration or tree blown down caused by nuclear 
weapons. Advance preparation is once again most important. Corduroy 
roadway is the favoured means of improving boggy or soft ground, and gravel 
and rubble can be laid where available. Separate tracks are made for 
wheeled and tracked vehicles. Route clearing is mostly tmdertaken by all 
combat troops, their vehicles being equipped with as many dozer blades as 
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possible, and engineers providing specialist assistance in tree-felling and 
preparation, or vehicle recovery. When felled, tree obstacles cannot be 
bypassed, they will be loosened by explosive charges, then cut up with 
power saws and cleared by dozer tanks. It may be argued that there are few 
areas of forested swampy land in the NA'IO Central or Northern Regions. 
'Ibis is true. But the problem is studied in depth by the Russians. 
Northern SWeden has vast areas of forested and seampy land which freezes 
only about one winter in every seven. If a Soviet offensive were to 
attempt to cross this area as a means of cutting off NA'IO forces in North 
Norway then they would certainly need to exercise this skill. 

(c) Night: 

The effect of night on engineer operations is primarily that of 
increasing fatigue on all troops and it is possible that in a future 
intensive war, combat troops will be too exhausted to continue the battle 
after dusk. Experience in the 1973 Arab-Israeli War would certainly tend 
to indicate this. 

For engineers, however, night provides welcome cover, both for 
movement and obstacle crossing. At night it is often possible to clear 
obstacles secretly, making for a successful surprise attack during the 
following day. Special masked signal lights are available to mark approach 
routes, paths in minefields, etc., they are usually positioned at difficult 
points on the route, and every 75-l0Om through obstacles. 

A large proportion of engineer fortifications will be done at night, 
and care must be taken to make camouflage preparations BEFORE first light. 
It is always highly desirable, Soviet textbooks point out, to engage in 
deception plans at night aimed at deceiving night vision devices. Simple 
verticle camouflage screens 3m high, with the occasional corner reflector 
if necessary, and special smokescreens will prevent observation through 
image intensifiers or infra-red, whilst the use of infra-red illumination 
on false axes and in false assembly areas will serve to distract the 
enemy's attention and may even call down his fire, thus betraying his 
artillery positions. Spacing vehicle columns using infra-red light, or 
using the lights of each third and fourth vehicle only will serve to 
confuse the enemy as to the main axes or concentration areas. Engineer 
troops have a very high priority for supply of passive night vision devices 
when working in this range of evening observers. 

(d) Winter: 

Winter brings with it frozen ground, ice, snow, thick fogs and short 
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days. It affects men's efficiency, bringing debilitating illness and 
making the use of hand tools very difficult and machine tools less 
effective. Engineer troops in winter are equipped with felt boots, quilted 
trousers arxl jackets. Extra heaters are issued for all vehicles. 
F.quipment and vehicle maintenance is much more necessary than in sunmer. 

The main problem that winter poses is severe frost and snow cover. 
Snow necessitates equipping vehicles with snow ploughs, whilst snow plus 
intense cold will make even quite gentle gradients impassable for wheeled 
vehicles, necessitating the issue of winches and cables on a wide scale. 
Special lighted signs, visible in snowstorms must be provided, for marking 
routes and areas. Paradoxically intense cold often makes going easier, and 
obviates the need to bridge some rivers. More difficulty is fourxl in 
spring and autumn when the ground is· sodden and rivers are swollen. Winter 
requires much greater effort at road and snow clearing, and a large scale 
issue of dozer blades is essential. Dozer vehicles will be needed at the 
head of each march column. 

Camouflage in winter is essential, but often easier, especially 
during snow, when nature herself provides cover. Heavy snow canplicates 
nuclear warfare, decontamination of radio-active snow is very difficult but 
the Soviets assess that NA'IO armies will turn to strongpoint defence in 
winter. Large forces will be concentrated on holding built-up areas, road 
junctions and areas passable for tanks. 

But, however difficult winter makes things, it should be remembered 
that this is a condition that the Russians get plenty of practise in and a 
feature that they have always been good at exploiting. 

(e) Built ~ Areas. 

Engineer support during an offensive in built-up areas is 
particularly important, and constitutes what is perhaps the most severe 
task for Soviet engineers. In brief, because of the difficulties and 
delays that fighting in built-up areas would impose on a Soviet conmander, 
his prime concern would be to avoid towns whenever possible. Consequently, 
one of the prime tasks of a POZ would be to create an obstacle belt either 
to prevent the retreat of an enemy force into a town, or to seal off a town 
on the flank of a main axis so as to prevent an enemy force £ran issuing 
forth to launch a counter-attack on a vulnerable Soviet flank. However, 
such is the urban development of Western Europe today that it will simply 
not be possible for a senior connnander to avoid all built-up areas, and 
these can, the Russians say, be very quickly prepared for defence by NA'IU. 

CR-65 NATO UNCLASSIFIED 



NATO UNCLASSIFIED 

-329-

In an assault into the town itself, engineer recce is responsible for 
advising the comnander as to the strengths and characteristics of the 
defenders fortifications and the best approach routes to use. An attack 
into a defended built-up area has all ·the characteristics of storming a 
fortified position in World War II style, and .sapper sub-units will be 
attached to storm groups and assault detachments to clear obstacles in 
their path, open holes in walls, clear roads and sewers and water pipes of 
mines, destroy pill boxes, etc. Tanks equipped with dozers and IMR 
armoured engineer tractors are the only really useful vehicles in such an 
operation, and most engineer assistance will be provided by sappers on 
foot, laying charges, clearing obstacles and wielding flame-throwers. It 
is because of the enormously heavy casualties expected in such operations, 
and the great threat to morale that street fighting poses for the Soviet 
conscript soldier, that storm groups are always 'stiffened' with comnunist 
and KOMSOMOL activities and given especial attention by political 
personnel. 

When the battle is established in the town, engineers are responsible 
for preparing weapon positions, OP's arrl CP's and hospitals, securing lines 
of commtmication and supply between these points, and preparing captured 
buildings and areas for defence against enemy counter-attacks. Town not 
defended, of course, will not be an obstacle at all and may, indeed, become 
attractive axes of advance. 

K. Crossing Water Obstacles. 

'!he large rivers which flow northwards across Eastern Europe and 
North Western USSR would certainly constitute a major obstacle to the 
strategic resupply of Soviet forces in a long war, should the bridges 
across them be destroyed. It is not surprising, therefore, that the Soviet 
Army should have supplied its Ground Forces with bridging equipments to 
maintain its rear area lines of comnunication. Barge bridges, girder 
bridges and even a combined road and railway pontoon bridge are available, 
but their erection is a task not for combat engineers but for the Military 
Road Troops and Construction Troops, separate arms of the service. 

Engineer troops are responsible for supporting the crossing of water 
obstacles in the battle zone, and this activity occupies a very large 
proportion of the time, effort and equipnent at the engineers' disposal. 
It is not within the scope of this article to examine Soviet river crossing 
procedures as a whole, but merely the engineer support to such an 
operation. Nevertheless the procedures will be outlined so as to set the 
engineer contribution in perspective. Nomographs for planning water 
crossings are given at Annex E, Appendix 3. Details of equipment are given 
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in Annex H. 

The assault crossing of a water obstacle defended by the enemy can be 
done either fran the line of march or with detailed preparation. The 
latter is nnunted either when a river forms the boundary between two 
warring forces or when an attack fran the march has failed. The attack 
from the march is always preferred because it makes for greater speed. 
Delay at a major water obstacle can, in the Soviet view, jeopardise the 
success of an entire offensive operation in conventional war, and in 
nuclear war is certain to bring about the destruction of large forces 
massed for crossing with disastrous results. 

In an assault crossing from the march engineers are responsible for: 

(i) Engineer recce of the approaches to the water obstacle of the 
river or canal itself, and of enemy defences thereon. 

(ii) Preparation of routes up to the river or canal, and of 
concentration and deployment areas adjacent to it. 

(iii) Preparation am execution of the actual crossing. 

(iv) The organisation of traffic control and vehicle recovery and 
evacuation at the crossing point. 

(v) The protection of the crossing from floating mines and enemy 
diversionary (SAS type) groups. 

(vi) Engineering support to troops on the bridgehead to enable them 
to continue their advance. The most important of these features is 
the actual crossing and its equipment. 

In an assault crossing with detailed preparation, engineer activity 
is usually limited by strong enemy presence on the opposite bank. It is to 
be expected that the enemy will make every effort to strengthen his defence 
and make the water obstacle ioore formidable. 

The above requirements for engineer support are valid, but in 
particular, engineers in these circumstances will make especial efforts to 
provide well protected concentration areas and routes to enable crossing 
equipment to be brought up safely, paying great attention to traffic 
control and camouflage, smokescreens being a particular favourite in this 
respect. 

CR-65 NATO UNCLASSIFIED 



NATO UNCLASSIFIED 

-331-

Engineer Reece of Water Obstacles: 

As, during other P'}ases of the battle, recce of water obstacles is 
made in close co-ordination with other recce elements. For any water 
obstacles in Western Europe, the Soviet Army must be expected to have 
fairly canplete details of the topography of the river banks and 
approaches, current speeds and water levels throughout the year, and even 
composition of the river bed am average depths, so that suitable crossing 
places can be identified well beforehand. The topographical technical 
service issues good quality large scale maps with indications of 'going' 
overprinted on them. 

Engineer recce is, however, considered essential to check the latest 
state of the river, aoo to look for recent alterations in the topography, 
defences or new obstacles. Engineers can be included in all arms recce 
patrols, mount special recce patrols, or ideally be dropped clandestinely 
by parachute actually on the water obstacle. An engineer recce patrol 
usually operates fran BROM or other amphibious APC's and will be equipped 
with inflatable rafts or life jackets, minedetectors, hydro-vanes and 
hydro-speedaneters (to test current speeds), range finders, cables, probes, 
signs and marker buoys and radios. In addition, some patrols carry frogmen 
am echo-sounders for taking a profile of the river bed and locating 
underwater obstacles, and devices for measuring the firmness of the river 
bed. 

As a general principle, recce will be carried out across a wide front 
so as not to alert the enemy to one spot if the recce is discovered. When 
possible, the patrol will recce both entry and exit banks and the ground 
beyooo the proposed bridgehead. A strong recce group may even be able to 
seize and hold a crossing point or bridge, removing obstacles or demolition 
charges when the features or bridge is ,insufficiently well guarded. 

Special all arms groups, with strong engineer support are formed to 
penetrate enemy defences, am capture reserve demolitions. Such a group is 
normally composed of 1 or 2 tank platoons, a platoon of riflemen in APC's 
or riding on the tanks, an1 a sapper section. They will attanpt to rush 
the bridge, overpower the guard, defuse the charges and then hold the 
bridge fran both directions. Airborne ·or heliborne assaults are ideal for 
accomplishing the same task. 

Accurate recce of banks and approaches is particularly important for 
determining the extent of engineer preparation required am the suitability 
of crossing sites for different means. For example, the GSP ferry needs a 
bank length of less than .Sm high, an1 an inmediate depth of 1.2m of water 
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to operate successfully. Reece groups for ferry crossings usually split up 
into two teams, one to recce the river for topography am obstacles, the 
other to look for a suitable tank loading area. 

Deep fording positions for tanks are only reconnoitred when both 
banks of the river are in Soviet hands. Very careful recce for suitable 
banks, firm am even bed without potholes, etc. is essential for successful 
deep fordings. Reece of mines in water obstacles is a most demanding task, 
and requires well trained frogmen. 

An engineer recce patrol inspecting a river bed for suitability for 
deep wading would probably deploy two frogmen am one sapper to check for 
mines in the water and on the bank, and for river bed conditions, whilst 
the rest of the patrol would move across the river in their APC towing •the 
ARZ recce device for taking a profile of the bottom, and taking 
measurements when possible with probes. If the crossing area is suitable, 
a further recce is made up or downstream, 20m away in narrow rivers (upto 
60m wide) 30m in medium river (60-300m wide) and 40-SOm on wide rivers 
(over 300m wide). '!he sector inspected is finally clearly marked. 

A patrol reconnoitering a bridge crossing site am an assault 
crossing site will carry out similar recce procedure aimed at determining 
the suitability of approaches am banks and river features for the type of 
bridge or AFC involved. 

Route preparation of approaches to crossing points will follow the 
same procedures as outlined in the section above; on the march, the road 
company or OOD being equipped with plant vehicle and equipment suitable for 
the preparation they will have to undertake. A division will usually cross 
a river on a wide front by a least 4 points simultaneously, seeking to find 
suitable areas for each different type of crossing means available, and 
hence the engineer staff will have to plan the allocation of plant and 
heavy equipment very carefully. Obstacles with only a small flow of water 
will oormally be crossed by bulldozing shallow fords or filling in with 
earth. 

For the initial i:nase of a major crossing from the march the units of 
the divisional first echelon am its forward detachment or advance guard 
usually attempt the crossing in battalion group strength with engineer 
support to each group. 

The first wave of troops across a river will invariably be tanks and 

CR-65 NATO UNCLASSIFIED 



NATO UNCLASSIFIED 

-333-

rrotor rifle troops in A.PC's or BMP's operating under cover of artillery 
fire, direct fire from their accompanying tanks, and possibly smoke. In 
the face of fierce enemy opposition, engineer support and mineclearing, (a 
rocket propelled hose charge can be projected to clear mines on a far 
bank), and preparation of the near bank. If the far bank proverl unsuitable 
for exit, troops would have to dismount on to the bank (a Bl'R 60 A.PC cannot 
climb out of a river if the bank gradient is in excess of 12 degrees, a BVIP 
can ~age 27 degrees. On soft banks, the figure is much less) • 
Consetjuently, Soviet conclusions that without heavy artillery or air 
support, a heavily opposed river crossing can have little chance of 
success, appear quite reasonable. 

The river crossing means with which the first echelon or vanguard 
units are supplied depends, of course, on the nature of the water obstacle. 
On wide rivers such as the Rhine or the Elbe, initial crossing would have 
to be by APC, with PMP and ferries (PIS, GSP, etc.) being deployed in the 
second wave. On smaller rivers such as the Weser or the Leine, the nature 
of the obstacle might make crossing by APC very difficult, and MTU or TMM 
bridging might be the first favourite. 

A divisional chief of engineer services will, on the basis of the 
available intelligence, choose crossing sites as follows: assault - for 
A.PC's, the very first wave1 ferry, for K61, Pl'S, Q3P, normally the second 
wave1 pontoon and bridge, PMP, MTU or TMM sites depending on the character 
of the river 1 and deep fords for tank wading. In winter, ice crossings 
will be attempted when weather conditions permit. 

The engineer chief will then allot to the sites the necessary 
engineer equipment to prepare the approaches. Dozer tanks or graders will 
flatten steep banks and steel mesh trackway or log and plank roads will be 
laid on unstable surfaces. Mineclearing will usually be carried out with 
explosive charges. 

Speed of crossing is of prime importance as the enemy is expected to 
bring down heavy predicted fire on any identified river crossing. Ideally, 
rivers should be crossed at last light, bridges constructed at night, and 
lifted during the day. The combat elements of a division can expect to 
cross a water obstacle within 6-8 hours at night if all the divisional 
crossing means are successfully employed. In daytime unopposed, 3 hours 
would be sufficient. 

River crossing during winter is complicated by frozen banks and ice 
on the river. In very severe frost, frozen banks must be levelled with 
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explosives, but vehicles can cross on the ice, strengthened if necessary by 
metal trackway or planks. 

When the ice will not take the strain at all it must be smashed by 
explosives to allow ferry or APC crossing, or a BMP bridge can be assembled 
on the ice across the river, and the ice can be blown around it, allowing 
it to fall with the water canplete. Recovery will be canplicated by re
freezing. 

Very wide rivers may become very rough in winter, swamping loaded 
tracked ferries am boats. In these instances, the ~Pis quite effective, 
as are ferries made from BMP sections, which can be towed by unladen 
transporters or unladen APC's battened down. 

Canals pose a particular crossing problem if they are too wide or 
deep to be spanned by MTU or TMM bridges, and their banks are too steep or 
narrow . to allow the launching and deployment of PMP bridges. In such 
instances, the far bank will be seized by airborne assault or assault on 
foot using inflatable craft, and then engineer will attempt to build low 
water bridges, either adapting TMM or constructing wooden or girder bridges 
as detailed in Annex H. Steep banks will be levelled by explosive and 
bulldozer, arrl embankments levelled by building reinforced earth ramps of 
sufficiently shallow gradient to allow vehicles to climb them. Of all 
water obstacles, large canals can provide the greatest problem, and much 
more time will be needed to cross them than a river obstacle of equivalent 
width. Canals also present a threat of sudden innundation, when their 
water level is higher than the surrounding countryside. In mountainous and 
rough country rivers, often rapid arxl shallow, can be made to serve as axes 
of advance, particularly in winter when a low volume of water and frozen 
banks provide good coooitions for tanks to wade. 

Like every· other element of the operational and tactical plan, the 
engineers' contributions to the viability of a Soviet unit or formation's 
is calculated according to those described above in Chapter 3. Details of 
these norms am the equipment employed is given below in detail at Annex H. 

5.8. VIABILITY IN THE FACE OF WEA101, OP MASS DESTRIJCTIOO. 

A. Introduction. 

Weapons of mass destruction present the greatest threat to the 
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viability of Soviet combat formations. Their devastating J:i}ysical and 
psychological effects are never underestimated. All battles against NA'ID 
would be fought under the ever-present threat of the use of weapons of mass 
destruction, of which nuclear weapons are considered the most destructive. 

The subject of the use of NBC weapons - or not, as the case may be -
is a study in its own right, am the issue as to whether the USSR would use 
chemical weapons in an otherwise conventional environment is a hotly 
disputed issue. In our view, one of the main values in deploying nuclear 
and chemical weapons is, in Soviet eyes, the deterrent effect that this 
would have on an enemy also possessing the weapons. Being a mass army, the 
Soviet Army is especially vulnerable to weapons of mass destruction. 
Biological (i.e. in the Soviet definition bacteriological, not toxins) 
weapons would be especially disruptive given their poor standard of hygiene 
and medical care (see Chapter 7 on Afghanistan experience) pertaining in 
the Soviet forces. '!he issue of the use of NBC weapons is a political one 
and decisions would be accanpanied by a concerted campaign of political 
pressure and deception. 

B. Defence against weapons of mass destruction is provided by: 

CR-65 

(i) The destruction of the enemy's means of mass destruction as a 
priority target. This includes airforce and ground forces assets and 
any conmand, control or comnunication element used in their 
employment. It envisages destruction by conventional weapons during 
the initial conventional phase of a conflict am would continue with 
nuclear weapons in event of escalation. 

(ii) Operational planning, principally: deep penetration to prevent 
the stabilization of a cohesive "front line" and to establish an 
inter-mingling of forces; rapid manoeuvre and high rates of advance, 
making it very difficult for the defender to target an attacking 
unit, am adequate dispersal of units in the formation. 

(iii) Passive and active protection measures:- recce, ioonitoring 
am warning; collective (vehicle) protection; individual protection; 
decontamination. Along with the deployment of new low yield accurate 
nuclear weapons systems the tendency has been to disperse NBC defence 
elements to a lower tactical level. 

(iv) Training to operate in both a nuclear and chemical environment. 
This is in contrast to NA'ID, where FTXs normally erx:1 with a nuclear 
release and there is no continuation of play in a nuclear (as opposed 
to a chemical) environment. 
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Details of equipment for NBC defence are given at Annex K. 

c. Recovery and Rescue. 

In NBC conditions viability is measured by the ability to recover and 
continue with its task. However so high will the casualty level be that 
the first help must be self help. Troops must be able to give themselves 
medical first aid arx:l carry out rapid partial decontamination. Vehicle 
crews must try and repair vehicles without waiting for engineer teams. 

The next essential task is to recover comnand and control, get a grip 
on the tmit hit and get it out of the contaminated area. The order of 
priorities for help are (1) imnediate medical and rescue work; (2) 
putting out fires; (3) repair vehicles, weapons and shelters; ( 4) clear 
routes in and out; (5) fully decontaminate personnel, kit and routes. 

In each Soviet sub-unit, fran company level upwards, a detachment is 
appointed as a rescue squad to lerx:l assistance to neighbouring sub-units 
subjected to a strike of nuclear or chemical weapons. 

Units and formations detail 'Rescue Detachments' (Russ: 'OLP' - i.e. 
otryad likvidatsii p:>sledstviya O.M.P.) consisting of a motor rifle 
canpany, a sapper or engineer road platoon, repair section, and medical and 
chemical sections. 

The OLP marks the boundaries of contamination (and, if chemical 
agents are used, identifies them by type and intensity) and plots routes 
into the· area. The conunander of this detachment will set his men to 
clearing routes, extinguishing fires and help evacuation of survivors, 
commencing with those least badly affected. First aid and treatment 
centres are set up in the areas with greatest casualties to administer 
essential antidotes and commence medical evacuation. Repair teams first 
recover serviceable vehicles and weapons, then do small repairs and finally 
prepare damaged equipment for subsequent evacuation by recovery vehicles of 
the formation's support elements. 

As with all other military activity, planning for NBC conditions 
involves a vast quantity of calculations, statistics, norms and nomograms 
for recce, decontamination and, of course, recovery. For example, a 
battalion group on the march correctly deployed for NBC conditions can 
expect 50% casualties from a small yield nuclear strike. The performance 
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of the survivors will be very limited (about 20% effectiveness) until some 
30 minutes have passed. Their performance will then rise to 75% but 24 
hours later will have fallen again to 40% as the effects of radiation are 
felt. Fran that nadir, effectiveness will continue to rise through 60% 48 
hours after the strike to 80% ten days later. 

Although battalions are expected to pull themselves together after a 
nuclear strike, the Soviets accept that the effect on combat performance is 
such that if the survivors are to make any further contribution to the 
battle, they must be taken under the control of a senior commander. 
Therefore, the senior conmander will appoint a group of staff officers to 
reorganise the surviving elements of the shattered battalions into new 
composite units. These will be deployed as unit or formation reserves or 
second echelon forces, and subjected to intense psychological propaganda in 
an effort to raise morale and weld the men as quickly as possible into a 
new team. 

The commandant's service fulfil an important role in assisting 
recovery am rescue within a formation. It is their task to identify areas 
of contamination in the divisional area and keep a route plot so that staff 
can plan detours quickly. They provide traffic control into and out of 
stricken areas, and enforce discipline so as to prevent panic. '!heir chief 
problem is acquiring sufficient technical canpetence am knowledge to 
enable themselves to operate NBC monitoring equipment and calculate 
permissible dose rates, etc., if no support is available from the chemical 
troops. 

D. The Morale and Psychological Effect of the Use of Weapons of Mass 
Destruction. 

'The development of a strong impetus to advance in the complex 
conditions of a nuclear war, and to overcome the psychological barrier 
caused by the enemy's use of weapons of mass destruction are the 100st 
important tasks of political officers an::1 Comnunist Party and Kansomol 
organisations.' With this sober statement Colonel P Tsygankov concluded 
his article on the post war developnent of Soviet offensive tactics in the 
July 1977 issue of the Soviet Military Historical Journal. He specifically 
linked this statement with the canparatively recent institution of the post 
of deputy company commander for political affairs in the Ground Forces -
the canpany zampolit. 

The adverse psychological effect of weapons of mass destruction, 
particularly of nuclear weapons, has always been well recognised by the 
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Soviets as being a particular threat to the viability of their tmits and 
formations. NA'IO armies recognise this threat too, of that there can be no 
doubt, but the Soviet Army certainly devotes a lot more time and effort to 
studying this and discussing ways of overcaning the problem than most NA'IO 
armies appear to do. The problems which will arise in a war in which 
weapons of mass destruction are used have four roots. The first is the 
collapse of morale and paralysis of the will which will accompany a nuclear 
strike or a successful chemical attack. The result of this will be that 
even those who are not seriously injured by the weapon will lose interest 
in fighting and panic or go to ground. The second is the degradation of 
performance that will accompany the wearing of protective tqUipment, 
necessary to ensure survival in a contaminated environment. This will 
render troops much less effective, even if they are safe from the effects 
of the weapons themselves. The third is the tactical problems created by 
having to perform combat missions with only a fraction of the required 
number of troops, due to the high casualty rate that will be inflicted; and 
the fourth will be the extreme difficulty of exercising command and control 
due to the destruction of HQs, the failure of comnunications arrl the 
disintegration of attached units, during an offensive that will have 
developed into widely dispersed axes penetrating to irregular depths and at 
different speeds into the enemy positions. 

The Soviets have no illusions as to the disastrous effect that would 
result from an effective NA'IO nuclear counter-attack. Consequently, they 
strive constantly to seek ways of reducing the effectiveness of any 
potential NA'IO strike by all possible means. This includes: intense 
propaganda and political pressure both before arrl during any hostilities 
designed to reduce NA'l'O's confidence in its nuclear weapons and sap the 
will to use them; constant and concentrated efforts by all possible 
agencies just before and during hostilities to destroy or neutralise NA'IO's 
nuclear delivery systems; NBC defensive measures, both active and passive, 
to reduce the devastating effect of nuclear and chemical weapons that are 
launched; arrl psychological*, and physical preparation of the men, and 
perfection of the military system, to enable both man and system to recover 
fran an accurate strike. 

Firstly the task of all commanders, and particularly of the political 
officers, is to prepare the soldier for the fact that these weapons might 
be used, and to impress on him that if they are, the war must still be 

* 
The Soviets include incendiary weapons such as NAPALM on their list of 

chemical, biological and nuclear weapons having a devastating effect on 
morale. 
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fought and can still be won. Training must be geared to produce the 
maximum realism so as to inure the soldier to shock and prevent the sudden 
onset of 'battlefield paralysis' of the will. To this end, the Soviets 
stress the need to produce realistic simulators and to expose the soldier 
to real danger in controlled situations from the very first days of his 
training. This is not always done, as frequent criticism in the press 
shows. Nevertheless, there is an awareness of the need and a consistent 
striving to achieve it. 

Training, moreover, must include not just 'stiffening' propaganda but 
confidence inspiring knowledge, so that the soldier is aware of the 
protective value of his equipment and is not overwhelmed by fear based on 
ignorance. Chapter 6 studies in sane detail the Soviet approach to the 
'human factor' in the battlefield operation. 

Secondly, the Soviets are constantly trying to perfect their military 
system, not just by improvements in its performance but also in its design. 
The better that the autanatic responses and reflexive drills which the 
soldier is taught can be tailored to meet likely situations, the quicker 
the man am the unit will recover his combat ability after a strike. 
Recent Soviet press debates on initiative are of interest here, because 
they contain a paradox. Initiative on the part of junior comnanders is 
certainly desirable in the fluid conditions of a dispersed and rapid 
advance, particularly if comnunications are lost, am there is considerable 
evidence that senior Soviet officers are seriously (and successfully) 
trying to introduce a certain measure of initiative of a sort at unit and 
sub-unit level. However, there is no doubt that, in the eyes of the 
majority of Soviet comnanders at the divisional level, a rigid and ruthless 
system of discipline will be of far greater help to a regimental commander 
trying to get a grip on a battalion stunned by a nuclear hit than will any 
abundance of 'native wit' (the term with which they discuss, often 
disparagingly the British concept of initiative). Many armies in their 
time have faced panic situations, and control has been regained only by the 
ruthless application of force.* In the Soviet Army in wartime, this 
draconian concept of discipline is formalised and legalised and has always 
in the past been both fully accepted and remarkably effective. Execution 

* 
For an example of such methods employed to keep control in British units 

in the 1914-18 War see Brigadier General Crozier's 'Men I Have Killed'. 
Michael Joseph. London 1937. 
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* 
of a Soviet soldier in the 1941-5 War was merely company punishment; 
during that war there were at least 230 Soviet Generals known to have been 
executed or posted as privates to penal battalions (where precious few 
survived) for not obeying orders, incompetence, or failure to push home an 
attack, etc. The Soviets believe that such discipline will be of the 
greatest value in regaining a semblance of order in a chaotic situation. 
The most serious threat to viability will cane if NA'IU's nuclear strikes 
are so sudden, accurate and in such weight that the very system of 
discipline is itself destroyed beyooo repair. 

Soviet Medical Treatment of Casualties of Weapons of Mass Destruction. 

Dealing with the mass casualties of a nuclear or chemical strike is 
undoubtedly perceived as the most serious task with which the Military 
Medical Services will have to cope. The Soviets accept that it may not be 
possible to deal with all the casualties created, nevertheless, they 
recognise the value of a large scale medical effort in terms both of 
maintaining the viability of canbat formations and maintaining morale and 
the will to risk injury or death in action. 

The prime task of the Soviet Military Medical Services is to keep as 
many men in the battle line as possible. Consequently the authorities have 
applied their minds seriously to the problem and produced a set of 
principles arrl operating procedures to govern the organisation and conduct 
of the Medical Services on the battlefield so that this task might be 
accanplished. 

Firstly, medical services will deploy in concentration to those areas 
or on those axes where the bulk of casualties are taken or expected. 

Secondly, a quick and efficient sorting and tagging system will 
operate identifying casualties by degree of seriousness arrl nature of 
.injury. 

Thirdly, a system of treatment in stages will apply. Casualties will 
not be evacuated straight back to rear areas. They will be treated and 

* See Berman and Kerner. Soviet Military Law and Administration. Harvard 
U.P. 1955. 
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sorted at each stage, starting with dressing wounds and self help at the 
battalion; diagnosis an:1 initial treatment at regiment; major surgery at 
division and specialised treatment at army level. The aim is to heal and 
return troops to the battle at each level of operation. Treatment at each 
stage will be restricted to those casualties who promise the best chance of 
rapid recovery. 

This may seem callous, but we feel that it is really quite a connnon 
sense approach to what will obviously be a next to impossible task. The 
Soviet fear is that the medical system will not survive the burden of 
casualties. The system has its foundation in the last war, when it was 
rendered more effective by the Soviets being able to flood the battlefield 
with doctors and nurses conscripted for the purpose. Whether this will be 
possible in a future war remains to be seen. Medical services are covered 
in greater detail in Chapter S, Section 6 above. 

E. Smoke. 

The function of the chemical troops to lay smokescreens must never be 
forgotten, nor must their ability be underestimated. In event of any war 
being fought without nuclear or chemical weapons, the Soviet Army will have 
available right down to sub-unit level teams of men who can be dedicated to 
producing smoke, and who are copiously equipped to do so. Smoke, 
containing perhaps admixtures of radar and infra-red defeating material, 
will probably be by far the most important Soviet means of camouflage on 
the future battlefield. 

Smoke can be laid by RDG-2, 2ch and 2kb hand grenades, small (IM-11, 
DMKh-5), mediwn (DMKh-15), and large (BOOh-5 and 15) smoke pots, AFP 
aerosol generators, 'IDS smoke machines and generators mounted in vehicles, 
am artillery shells, mortar bombs am aircraft bombs. 

Smoke produced by these devices is always an irritant and sometimes 
dangerously toxic an:1 the devices often create fires, adding to the smoke 
pollution. The RDGs burn for 5 seconds and create a very high fire risk; 
the R00-2 and 2ch contain an anthracine mix and the 2kb a metallochlorine 
mix which produce dangerous fumes. These agents react with water, and 
precipitation, condensation and age render them dangerously unstable. The 
small smoke pots can be let off manually but have a tendency to explode. 
The large pots are almost always detonated electrically. Aerosol 
generators use a mixture of petrol and smoke agent, thermal generators a 
mix of petrol, oil and smoke agent. Smoke bombs and shells usually contain 
white i;hosphorous but coloured SitQke shells are available for artillery 
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registration. These are sometimes used on exercises to simulate the 
inclusion of chemical agents in an artillery barrage. 

Soviet tanks and Et'IPs can all produce thermally generated smoke. '!he 
main s100ke generating machines of the chemical troops are the new TOA 
thermal generator vehicle and the 'IMS-65. The 'IMS-65 burns 300 litres per 
minute of smoke liquid (fed into the exhaust gasses of the jet engine) and 
can maintain a 20 metre high cloud for about 12 minutes on its SJOOke fuel 
supply. The thermal generator vehicle pushes its milk white SIOOke out 
through a 3,S00rpm fan. This topic is discussed at greater length in 
Chapter 5, Section 7 above, arrl norms are given in Annex H. 

5. 9. SUSTAINING THE SOVIET AIR FORCES. 

A. General Principles. 

It is not within the scope of this report to study the sustainability 
of the Soviet Air Forces per se, but sane attention to the viability of the 
air arm is appropriate because of the contribution success on the ground 
makes to success in the air, and vice versa. · 

The factors making for sustainability, as indicated in the 
definitions arrl in the expansion by General Radziyevskiy, are as applicable 
to the Air Forces as they are to the Ground Forces, and the contribution of 
air power to the battle is subject to exactly the same calculations and 
assessments as all other arms as is indicated in Chapter 3. 

Sane mention should be made, however, of features specific to the 
viability of air power which have emerged from this study of Soviet 
concepts. 

(a) Technology. 

Some indication of technical considerations are given above in 
Chapter 4, Section 2 on weapons design, and much more detail on this is 
readily available. However, it is worth pointing out that, in the Soviet 
view, technology does have a particular spin off in the air. Soviet 
assessments of local wars (e.g. Lebanon and the Falklands 1982) usually 
stress the technological advantage enjoyed by the air forces using Western 
equipment. Sometimes, it appears, they even ascribe to technological 

CR-65 NATO UNCLASSIFIED 



NATO UNCLASSIFIED 

-343-

superiority or tactical success which probably relied more on pilot skill 
and initiative. When the engagement scores are as unequal as they were in, 
say, the 1982 Israeli-Syrian air war over Lebanon, it causes the Russians 
to question the efficacy of the procedures and equipment which has been 
tried and found wanting. 

As a result, briefly put, the Russians see more scope for 
compensating for inferior technology with tactics or numbers on the ground 
than in the air, providing, of course, that the enemy can get airborne. 

Consequently, high on the list of priorities as surprise is for the 
Ground Forces, there is an even higher premium in surprising the enemy and 
destroying his air force on the ground as a means of ensuring the viability 
of the air forces. As the air forces provide 50% of NA'IOs nuclear and 
conventional firepower anyway, this tactic is equally valid for reducing 
the ability of NATOs air forces to erode the viability of Soviet ground 
force formations too. 

The suppression of 'NA'IO air forces is to be accomplished as the first 
element of the combined arms strategic operation in a future war. The 
Soviet Air operation will be the first decapitating blow in a conventional 
conflict, replacing in this function the initial nuclear strike of the 
1960's and early '70's. Its objective will be to achieve firepower 
superiority both in the air and on the ground. The most recent reliable 
analysis* suggests that ground forces missiles with improved conventional 
warheads could scatter time and movement sensitive mines on NA'IO airfields, 
hindering operations for a sufficient length of time to allow Warsaw Pact 
air forces to hit the airfields and aircraft on the ground with 
conventional bombs and rockets. Shortly after the air operation, the anti
air operation will be launched in an attempt to achieve air superiority for 
the Warsaw Pact. 

The term 'independent' if attached to, say, the 'air operation' does 
not imply that the air operation is launched independent of the plans of 
the ground forces, or for some independent aim, merely that it would be 
carried out using only the assets of the air forces. 

* 
See, Dr PA Petersen, Maj J Clark, "Soviet Air and Anti-Air Operations". 

Air University Review, March-April 1985. 
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Maintenance of the viability the air forces involved in an operation 
requires, of course, that they be protected, supplied and maintained and so 
on, just as with the ground forces. This is covered below in Section B. 
However, one of the major factors peculiar to the air forces as an element 
of viability is the need to be able to generate a high sortie rate. This 
is more impotant than numbers alone, especially when high technology allows 
the enemy to maintain a very favourable rate of exchange. It was this 
ability which, in Soviet eyes, enabled the RAF and .RN with only a limited 
number of Harriers to maintain air superiority over the Falklands although 
faced with a numerically·superior enemy. The same factors applied in the 
Battle of Britain in 1940 and, acting against the Soviet interest, during 
the high speed offensives of 1944-5. 

The first cause of this is the distance of the air base from the 
target. The longer the transit time, the shorter the endurance over the 
target, the less the bombs load, the fewer sorties per day and so on. This 
is of particular importance when considering the value of, say, the North 
Norwegian air bases and the range of operation.from Kola air bases that the 
Soviet Air Force would have to content with in engaging naval targets in 
the North Atlantic. 

The second factor in generating high sortie rates is the availability 
of pilots. It was, in Soviet eyes, the UK's ability to provide more pilots 
than aircraft in 1982 that contributed as much to the high sortie rate as 
did the problem of-distance. Historical experience, the Soviets maintain, 
has always shown that aircraft can be resupplied, repaired or provided 
quicker and more easily than can pilots. Consequently a most important 
principle for an air force's viability is to maintain a large reserve of 
pilots to sustain operations. 

A further consideration in the viability of air forces in modern war 
is the inability of the air defender to differentiate between friend or 
foe, and the inability of the pilot to find the correct target. "Own 
goals" have not been uncommon in the past, and the very mention of the 
subject causes embarrassment. Experience in local wars has shown that it 
is a very serious problem today. With the speed of movement on the 
battlefield, the lack of a stable 'front line', the high speed of aircraft 
and the need to fly low, and the high speed of AA missiles, the chances of 
scoring 'own goals' are considered by the Russians to have grown to 
epidemic proportions. 

In an attempt to find a solution to this problem, the conunand and 
control of the Air and Air Defence Forces has been reorganised several 
times during the past eight years, different elements being resubordinated 
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in an attempt to provide a clearer picture for the operational planner. 
Many different sub-unit arxl unit AA. procedures have been trialled, but with 
no apparent solution being found. The problem could be lessened if an 
effective IFF system could be devised, am this must remain one of the most 
important technical goals for the Soviet electronics industry. 

A part solution to the problem has been foum by giving the Ground 
Forces their own air arm of helicopters and close support aircraft. The 
viability problem for helicopters is sanewhat different fran that 
pertaining to fixed wing aircraft. They are much less dependent on 
airfields, but still require forward operating bases, am it is on the 
provisioning, transportation and deployment of those that the features of 
viability am sustainability peculiar to the helicopter pertain. The 
further to the front the forward bases and the ioore the aircraft operate 
fran those bases, the quicker their reaction time am the greater their 
contribution to the battle. But also, they are more vulnerable to enemy 
fire am the bases are themselves harder ·to supply and move. 

The replenishment of helicopters operating with forward mobile 
formations is receiving a lot of attention in the Soviet Forces. A mobile 
fuel supply system, the GZST-4-1250 has been developed. Two MR-25 pillow 
tanks hold the fuel am a small mobile pump delivers it to four aircraft 
simultaneously. It can be carried on truck or tmderslung from a helicopter 
and takes four men 35 minutes to set up. Fuel tanks are also now being 
fitted into the old MI-6 (Hook) heavy lift helicopter which can serve as a 
flying bowser, landing to refuel both tanks am aircraft very quickly. 
Under field conditions it takes about 60-80 minutes to refuel and rearm a 
MI-24 am brief the pilot. 

In camnon with other equipment, Soviet helicopters are designed for 
very limited maintenance requirements scheduled at 50 hour intervals. 
After 200 flying hours the aircraft is due for depot overhaul. Although 
this is a low figure by Western standards, it is perhaps a realistic 
assessment of battlefield life expectancy. 

B. cmm:>: Support of the Soviet Air Regiment. 

(a) Introduction. 

The Soviet Air Regiment is supported by the basic logistical Wlit, 
the independent airfield technical support battalion (otdel'nyy batal'on 
aerodromno-tekhnicheskogo obsluzhivaniya - CBAID). Although it is not the 
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sole logistic prop of the regiment, the battalion is a useful subject for 
study because prolific Soviet literature permits analysis of the concept 
against its historical background, as well as its present structure and 
mission. 

(b) Historical Background. 

Within the context of this paper, "support" consists of aircraft 
maintenance, conmunications am electronics, am all other functions 
necessary to air operations. The "all other" function is the mission of 
the OBA'IU with aircraft maintenance being the mission of the technical 
operations units (TECH) organic to each squadron of an air regiment. 
Conmunications am electronics is the mission of an organization known as 
the "independent communications and radio technical flight support 
battery", which also operates airfield illumination systems. Such units 
have been mentioned in Soviet open literature since about 1978. 
Approximately 125 articles were used in preparing this paper. 'lb the 
extent that they could be identified, most of the articles dealt with 
battalions supporting Frontal Aviation units, but a few also covered 
support to Military Transport Aviation and Air Defence Aviation tmits. 

The beginnings of a unique rear services structure in the Soviet Air 
Force (SAF) can be traced to 1926 with the formation of the first major SAF 
flying formations known as air brigades. Organizations known as aviation 
parks were established to support the brigades. As organic parts of the 
brigades, the parks maintained detached elements (komendatury) to provide 
munitions, fuel, rations, and general support to the brigades. They were 
expanded in the 1930s with the addition of such elements as motor 
transport, searchlight, airfield operations, am airfield engineering 
(construction) tmits. And they were reorganized in 1938 as aviation bases 
to support the new flying unit structure of regiments organized into 
divisions. However, combat operations in the war with Finland (1939-1940) 
showed that the bases were simply too large am cumbersome to support air 
operations adequately in a fluid environment. A formal reorganization in 
early 1941 established a new system of aviation basing regions responsible 
for supporting air divisions by allocating subordinate elements known as 
airfield service battalions (BAO) to each regiment. The Soviet Air Force 
was still implementing the new rear services organisation when the war with 
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Germany began in June 1941. 

It became apparent early in the war that the structure of the new 
rear services needed further adjustments. A major improvement was to 
disband intermediate levels in the regions and assign them as supporting 
units for several air divisions or a corps later in the war. SAF rear 
services llllits became operationally subordinate to air commanders at all 
levels £ran the regiment up, but they otherwise evolved as an entirely 
separate branch with its own administrative chain of canmand within the 
Soviet Air Force. An official source described the system as "flexible, 
economical and effective".** The memoirs of Yevgeniy Venediktovich 
Ovcharenko provide one of the most canplete, perhaps the only, accounts of 
an airfield service battalion in actual operation during Wor~d War II. 'Ihe 
outbreak of the war fourrl him stationed with the 113th Aviation Base in 
Volchansk, some 70 kilometres from the major Ukrainian city of Kharkov. 
Sanetime in August 1941, the base was reorganized as the 690th Airfield 
Service Battalion. Ovcharenko describes the battalion as the: 

basic unit of aviation rear services, an independent unit intended to 
support two flying regiments, equipped with any type of aircraft, 
with everything necessary for the life an:I combat work of the 
personnel. Quarters, rations, clothing, financial support, 
transport, munitions, armaments, fuel am lubricant materials, 
weather data for flights - all this and much mre was the 
responsibility of the BAO.*** 

It is a description that could very well apply to the modern BAO counter
part. 

Ovcharenko served as a p:>litical officer with the battalion as it 
made a series of retrograde moves toward Belgorod am then to the 
Voroshilovgrad and Voronezh districts before it was based at Dubovka on the 

* 
Sovetskaya Voyennaya Entsiklopediya (SVE), s.v. "Aviatsionnyy Tyl" by V. 

D. Galov. See also John T. Greenwood, "The Great Patriotic War, 1941-
1945", in Soviet Aviation and Air Power, eds. Robin Higham and Jacob W Kipp 
(Boulder, Colorado: Westview Press, 1977), pp79-80. 
** 

SVE, s.v. "Aviatsionnyy tyl" by V. D. Galov. 
*** 

Ye. V. 
1975), p. 6. 
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west bank of the Volga. Here it first participated in the battle for 
Stalingrad by servicing two regiments, but it eventually became involved in 
the support of four fighter, two ground attack, and two light night-bomber 
regiments. The battalion seldan had the luxury of rail transport and was 
forced to make its deployments, often under fire, with its organic 
transport. The transport was not canpletely motorized because Ovcharenko 
notes that, as early as January 1942, the battalion already had some 90 
horses canpared with an authorized strength of six. He left the 690th in 
late 1942 to become deputy commander for political affairs in the 24th Air 
Basing Region, one of several regions supporting the recently formed 8th 
Air Army. The 24th consisted of approximately 10 airfield services 
battalions, a motor transport battalion, major depots, am several other 
elements. Ovcharenko became commander of the 691st Airfield Service 
Battalion in June 1943 am served in this role until February 1944 when he 
became corranander of the 702nd Airfield Service Battalion. These two 
appointments moved him back to Kharkov where he began the war. Subsequent 
moves took him through part of the Crimea and into Belorussia and Poland 
where he was detailed with a special unit to follow elements of the 1st 
Guards Tank Army. The end of the war found him in Germany at Strausberg 
airfield near Berlin.* In all, Ovcharenko was apparently involved in 
deployment to, and support of, some 37 airfields, many of them built by the 
units under his comnand. His involvement included supporting combat 
operations with no less than 53 different units consisting of fighter, 
bomber, grourrl attack, light night-bomber, and reconnaissance regiments. 
The overall impression is that he served under extreme hardship with 
limited personnel and equipnent but accanplished the combat support 
mission. Even after allowing for the positive tone that characterizes most 
Soviet war memoirs, this impression is confirmed by the Soviets' primary 
opponent. An historical study by some of the Luftwaffe's former commanders 
notes that 

* 
** 

••• the Soviets were undemanding, extremely adaptable, and able to 
master problems as they aro~ with the simple means available... In 
the opinion of German field commanders, the Soviet ground service 
organization was more flexible, more adaptable, and thus performed 
better than its German counter-part under existing conditions in the 
Eastern theatre.** 

Ovcharenko, p.24, 77, 92. 

Generalleutnant A. D. Walter Schwabedissen, The Russian Air Force in 
the ~ of German Commanders, USAF Historical Studies: No .175 (Maxwell 
Air Forre Base, Alabama: USAF Historical Division, Research Studies 
Institute, Air University, June 1960), p.369. 
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If this is still true today, it bodes well for the viability of the 
Soviet Air Regiment. 

c. The Airfield Technical Support Battalion Today. 

In the transition to jet aircraft after World War II, the Soviet Air 
Force made organizational changes in both flying and rear services tmits, 
am, in late 1945, it used the air basing regions to form aviation 
technical divisions for support of an entire air corps. The next lower 
level in this new organizational scheme was the aviation technical regiment 
designed to support an entire air division. The technical regiment 
consisted of aviation technical battalions for support of one air regiment 
at a separate airfield.* The continued existence of the technical 
divisions am regiments cannot be confirmed fran the available literature, 
but the battalions were redesignated independent airfield technical support 
battalions by at least the 1960's, arrl they continue to operate under this 
designation today. As a component of the SAF rear services, the battalion 
is assigned to an entirely different chain of conmam than the flying unit 
it supports.** The battalion commander is operationally subordinate to the 
air regiment comnander, but he remains administratively subordinate to the 
next higher echelon of his battalion. Seemingly, this arrangement could 
lead to conflicts, but reports of any problems in this respect are 
virtually non existent. The reason, perhaps, is that the air regiment 
comnander normally has a higher rank am, within the military district or 
group of forces, ultimately reports to a commander whose rear services 
chief is only one of several deputies. 

Figure -20 shows the general organisational structure of a typical 
battalion, which is normally comnanded by a major but may also be comnanded 
by a lieutenant colonel. 'lhe commander has deputies for technical matters, 
supply, and political matters, the last of which, normally a major, is at 
least first among equals. The functions of a political officer at any 
level include not only organizing and directing political work but also 
oversight of socialist competition and, to some degree, "the functions of 

* 
SVE, s.v. "Aviatsionnyy Tyl" by v. D. Galov. 

** 
An official reference describes this organizational roncept in these 

words: "The main peculiarity of the organization of modem aviation rear 
services is their organizational separation of their units from the 
canponents of flying formations am units". (SVE, s.v. "Aviatsionnyy Tyl" 
by V. D. Galov). 
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an information and education officer ••• and ••• chaplain who gives attention 
to family problems am personal affairs."* The battalion deputy for 
political matters controls the unit's political department and is 
presumably a second reporting official for the deputy comnanders for 
political matters in the companies. The political department and the 
imnediate staff of the deputy for political matters are probably small 
elements of not nore than three to four officers. The department is 
probably also responsible for the unit's enlisted am officers' clubs. 
Internal security and counter-intelligence is the responsibility of the 
special department (osobyy otdel) headed by a KGB officer. Neither the 
title nor the functions of the special department are mentioned in 
contemporary Soviet literature. Primary sources of information about this 
department are defectors,** but it is well-known that these officers 
operate entirely outside the military chain of command. 

Routine battalion planning an:1 administrative matters are handled by 
the chief of staff, usually a major, and his small section. The actual 
mission of the battalion - providing services am materials to the regiment 
- is performed by a number of services and other elements. 

There have been sane references to a Soviet rear services unit called 
the 110RA'IO". Presumably this is an "independent airfield technical support 
canpany, 11 an organization which would be the logical size for supporting 
deployed organizations (squadron-size) of the Army Aviation helicopter 
regiments. 

d. Fuel and Lubricants Service. 

The mission of the fuel and lubricants service (sluzhba GSM) is to 
receive, store, maintain quality control, am issue aviation fuels, 
gasolines, various alcohols, fire-extinguishing materials, and special 

* 
Herbert Goldhamer, 'lhe Soviet Soldier =. Soviet Military Management at 

the Troop Level (New York: Crane, Russak & Can:Pany, Inc., 1975), p.277. 
** 

There is one single reference to a special department officer on page 
36 of Ovcharenko. A more recent work which also includes a list of the 
general duties of special department officers is Aleksei Myagkov, Inside 
the KGB, (New Rochelle, New York: Arlington House Publishers, 1976). 
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Note: Services subordinate to deputy commander for supply are not shown. 
Other elements, such as cadres departments, presumably exist, but they 
could not be identified in the available literature. 

Figure 21. Structure of the Independent Airfield Technical Support 
Battalion. 
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liquids such as hydraulic fluids and anti-freezes. '!he service, normally 
directed by a captain, is responsible for one or more fuel arrl lubricant 
dmnps, a fuel analysis laboratory, vehicle refuelling points, and portable 
pumping stations. The portable pwnping stations are used frequently in 
units that receive fuel shipments by rail.** The service is also 
responsible for operation and maintenance of centralized refuelling systems 
at airfields with such facilities. 

A handbook for the SAF Rear Services mentions both under-ground and 
above-grourrl storage of fuels but provides specifications only on 
horizontal steel tanks with capacities of 4.1 to 26.9 cubic meters. 
Rubberized cloth pillow tanks, probably used during deployments, are 
available in capacities of 2. 5 to 25 cubic metres. When empty, the tanks 
weigh from 47 to 250 kilograms arrl can be easily transported by truck.*** 

e. Autanotive-Tractor and Electric-Gas Service. 

This service, normally directed by a major, formerly consisted of two 
separate services with the same titles, but they have functioned as a 
single service since at least 1981.**** The motor transport and motor 
technical companies in the service are conunanded by either a senior 
lieutenant or captain who has deputies for political and technical matters. 
'!he motor transport company is organized into at least three platoons and a 
motor pool (avtopark) and is used to transport personnel and equipment. 
Trucks are the most frequently mentioned vehicles, but the canpany's 
inventory probably includes cars, crew busses, and aviation refuelling 

* 
See A. G. Blok, et al, Spravochnik Spetsialista ~ Aviatsii (Moscow: 

Voyenizdat, 1972), pp.214-224, for a list of such items. Hereafter cited 
as Blok. 
** 

Arrivals are sometimes unexpected as indicated in Captain v. Sokolov, 
"Eshelon Pribyl Noch'yu", Aviatsiya i Kosmonavtika, March 1981, p.38. 
*** 

Blok, pp.227-228. A partial fhotograph of horizontal steel tanks may 
be found in Aviatsiya i Kosmonavtika, June 1982, inside front cover. 
**** -

One of the earliest instances of this change appears to have been in 
Major o. Mychko, "Aerodrom - Nash Post Boyevoy", Aviatsiya i Kosmonavtika, 
January 1981, p.38. 
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trucks. 

The motor technical company, the "electric-gas" component of the 
service, is often called the "special equipment" (spetstekhnika) unit 
because of the nature of its vehicles. These vehicles include the MZ 
series of oil replenishment vehicles, AKZS oxygen trucks, AUZS carbon 
dioxide vehicles, VZ arrl MS series of compressed air vehicles, APA series 
of aircraft starter trucks, AZS battery charging stations, AIW air 
conditioning units, MP series of engine heaters, aircraft and general 
purpose tugs, and fire trucks. One reference indicates that a platoon of 
aircraft starter trucks has at least nine APA vehicles,** but the actual 
strength is probably much greater. 

Many of the services provided by both companies obviously must be 
available at precisely specified times to satisfy requirements of flight 
operations, and the chief of the service faces a complex managerial problem 
in meeting these requirements. He resolves the problems on a day-to-day 
basis by appointing an airfield technical support duty officer (dezhurnyy 
EQ.ATO) who co-ordinates all relevant support activities on a given day and 
normally works £ran a central control point with radio conmunications.*** 
Although this system apparently functions quite well, it depends entirely 
on the skill and experience of individual officers. For long-term 
solutions, the use of network planning in airfield technical support 
operations has been discussed and apparently even used in sane battalions 

* 
Aviation fuel truck specifications, including capacities of 4 to 22 

cubic metres, are given in Blok, pp.159-162. These trucks may actually be 
part of the motor technical company but their allocation was not clear in 
the available literature. 
** 

See Blok, pp.166-186, for designations and specifications of individual 
units. The reference to platoon strength is taken from Lt Col Yu. Stadnik, 
"Usloviya 0:1ni. A Rezul'taty", Krasnaya Zvezda, 24 June 1980, p.2. 
*** 

Duties and functions of this officer are discussed in Lt Col I. 
Sysolyatin, "Oni Trudyatsya Dlya Poletov", Aviatsiya i Kosmonavtika, 
October 1969, p.20; Captain B. Obukhov, "S Garantiyey", Aviatsiya i 
Kosmonavtika, March 1972, pp.28-29, and occasionally in other articles. 
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since the early 1970s. 

f. ihe Airfield Operations Company. 

All functions relative to operation and maintenance of permanent and 
natural surface runways, taxiways, am hardstands are performed by the 
airfield operations company (aerodromno-ekspluatatsionnaya rota). 'Ibis 
unit is conmanded by a senior lieutenant or captain am is organized in 
specialised platoons haded by warrant officers. The priority mission is 
keeping permanent surface runways operational. Although the· problem of 
removing sand from runways appears occasionally in Soviet literature,** 
heavy snowfalls, apparently the only kim in the Soviet Union, are 
mentioned far more frequently. The company uses several models of heavy 
rotary snowploughs or scraper blades mounted on trucks to remove snow. Ice 
is removed with so-called "heat machines". 'lhese vehicles, apparently 
unique to the Soviet Air Force, are operated with old jet engines mounted 
in movable frames on special chassis, and spreader devices on the exhaust 
npzzles ensure even distribution of hot air. Fragments of ice left by the 
"heat machines" or less extensive ice formations are removed by KPM 
combined self-propelled sprinkling am sweeping systems. These machines 
and the AP-60 and V-63 vacuum sweepers are used during warmer weather to 
keep runways am other areas free of debris am thus prevent possible 
foreign object damage to aircraft.*** 

The Soviets apparently make widespread use of precast ferro-concrete 
slabs for runways am taxiways. These slabs, designated PAG-XIV, are 14 
centimetres thick, 2 metres wide, and 6 metres long and weight 4.2 metric 
tons.**** The canpany devotes much time throughout the year to inspections 
and to caulking seams between slabs. The combination of severe cold and 
extremely rapid thawing in most of the Soviet Union also means that runways 

* 
See, for example, Lt Col V. Abramov, "Setevyye Grafiki v Aerodromno-

Tekhnicheskom Obespechenii Poletov" , ~ i Snabzheniye, November 1971, 
pp.84-86, and Lt Col Engineer v. Slivkin am Major Engineer Yu. Titov, 
"Ispol'zuyu Setevyye Grafiki", Aviatsiya i Kosmonavtika, July 1973, p.21. 
** 

Such as Major M. Kamyshnikov, "Posle Peschanoy Buri", Aviatsiya i 
Kosmonavtika, September 1980, p.35. 
*** Specifications for these machines may be found in Blok, pp.134-140. 
**** 

Blok, p.99. 
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and taxiways must have very efficient drainage systems. The problem has 
drawn the attention of at least one general officer.* 

The airfield operations company also maintains natural surface 
runways used as emergency landing strips at most permanent fields. These 
runways can be built with either packed earth or sod, depending on local 
conditions, and they must be periodically packed or sown with grass, 
fertilized, and mown. In winter, these strips must be cleared of snow or, 
if the accumulation is too great, it can be rolled and packed until the 
surface becomes suitable for landing. To perform these tasks, the company 
uses equipment ranging from rowers and seeders to rollers, bulldozers, and 
graders. 

Although aircraft crash barriers are not frequently mentioned, the 
airfield operations canpany is also responsiple for installing, 
maintaining, and operating these systems. The system mentioned most often 
is the A'IU-2, which is suitable for aircraft of the MiG-17 class, but 
indications are that more advanced models are available.** 

g. Security Forces. 

The security and defence of the entire airfield, including aircraft 
and separate facilities, is the responsibility of the battalion's guard 
company (rota okhrany). This unit consists of at least ·two platoons 
comnanded by warrant officers, but the canpany is normally comnanded by a 
captain. '!he company normally mans a series of fixed guard posts connected 
by landline to the guard control point, and it may use patrol vehicles.*** 
Its weapons are assault rifles and machine-guns, and it has some organic 
comnunications equipment. With the exception of training in heavy weapons, 
assigned personnel apparently receive training similar to the training 
received by a Soviet motorised rifle canpany. The emphasis in specialised 
training includes exercises in defending against enemy airborne assault and 

* Major General Engineer A. Panenkin, 11V Period Talykh Vod 11
, Aviatsiya i 

Kosrnonavtika, April 1978, pp.42-43. 
** 

SVE, s.v. 
Kartashev. 
*** 

"Aerodromnyye Avariynyye 'lbrmoznyye Ustanovki" by L. P. 

Lt Col V. Kaz'min, "Poka Grom ne Gryanet ... ", Krasnaya Zvezda, 17 
April 1980, p.2. 
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* 
dealing with hostile penetrations by diversionary groups. 

h. Supply Services. 

SAF rear services llllits are expected to supply flying llllits with 
virtually all essential items except canplete aircraft. One official 
handbook containing a partial list includes spare parts for aircraft, 
engines arx1 spare parts, air equipnent (presumably instruments .am the 
like), armament, ground support equipment, airfield equipment, and other 
classes of items, such as metals, paints, chemicals, pressure vessels, and 
the like. The same source also provides a general list of special clothing 
items, such as flight coveralls, G-suits, full pressure suits, winter 
clothing, life vests, and life rafts. 'Ihe battalion's deputy commander for 
supply is apparently responsible for general supply, am a number of other 
services handle specific classes of supply items. For example one report 
on the activities of a battalion's aviation technical supply service 
indicates that it accepts written-off jet engines and scrap for salvage and 
is responsible for forwarding "time-expired" engines to the manufacturing 
plant for overhaul. Another source refers to tmpacking and issuig 
ammunition by an aviation armaments service (sluzhba aviatsionnogo 
vooruzheniya) to squadrons of a flying unit. Presumably, such a service 
would also be responsible for operating the missile storage facilities 
mentioned in the late 1960's by a former SAF deputy commander-in-chief for 
rear services.** 

j. Food Service. 

The food service (prodovol'stvennaya sluzhba) of the battalion 
operates separate dining facilities for aircrew and maintenance personnel 
of the air regiment and, presumably, other facilities for its own 
personnel. Soviet flying personnel receive a special high calorie diet 

* 
Captain N. Antonov, "Bespokoynaya Dolzhnost'", Aviatsiya i Kosmonavtika, 

February 1982, pp.16-17. 
** 

Blok, p.194, pp.234-242; Col A. Sorokin, 11Kogda Umolkli Turbiny", 
Krasnaya zvezda, 24 May 1981, p.2; Colonel General of Aviation F. Polynin, 
"Opyt Aerodromno-Tylovykh Ucheniy - V Praktiku Cbucheniya", Aviatsiya i 
Kosmonavtika March 1969, p.10; Major Yu. Zhabkov, "Aerodrorn K Rabote 
Gotov", Aviatsiya i Kosmonavtika, February 1981, p.12. 
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known as the 11 flight ration11 (letnyy payek) in four meals per day. At 
permanent bases, the focx:1 service employs many civilians in capacities fran 
chief of dining facilities to waitresses. The service is probably also 
responsible for operating the auxiliary farms assigned to many Soviet 
military units. In one instance, a battalion reportedly raises 350 pigs 
and maintains a 400 square metre hothouse producing eight tons of 
vegetables per year.** 

k. Other Services. 

The battalion has its own finance service, which, in addition to 
making the usual payments, also develops and controls the unit's budget, 
but whether the same services are provided to the air regiment is not 
clear. Specific operating elements provide critical medical and 
meteorological support, but the writer was tmable to determine whether 
these elements are part of the battalion or whether they function directly 
tmder the air regiment. High level Soviet interest in housing_ and working 
conditions at SAF bases suggests that the battalion has considerable 
responsibility for quarters, buildings, general maintenance, and provision 
of such services as heat, electricity, water, gas, sewers, am the like, 
but the general officer addressing this topic does not identify a specific 
element for such functions.*** 

1. Deployment Operations. 

The capability to IOOve rapidly to remote and often tmprepared 
locations and begin inmediate air operations is an important element of 
combat readiness for all tmits, particularly for SAF Frontal Aviation. A 
deployment of this nature, however, requires much support fran the 
battalion. Once such a move is ordered, the battalion forms a deployment 
support group (komendatura) consisting of sufficient personnel, equipment, 
and supplies to being operations at the new loaction. Heavy equipment will 
be necessary if a totally unprepared site requires construction of a 

* 
Blok, pp.250-255. 

** 
Major A. Tkachenko, 11Rezervy Pcx:1 Luchorn", Aviatsiya i Kosmonavtika, 

August 1980, p.35. 
*** 

Major General of Aviation A. Kondioglo, "Gorodkarn Aviatoram -
Obraztsovoye Soderzhaniye", Aviatsiya i Kosmonavtika, September 1977, p.37. 
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natural surface runway. One SAF general officer notes that rear services 
units have accanplished trainil')J deployments with their own vehicles, 
railroads, helicopters, and transport aircraft.* Two nore recent accounts, 
both describing support to deployments of helicopter units, mention only 
the use of organic motor transport. However, the author of one of these 
articles aptly describes the purpose of such activities as "practical 
training under complex conditions as close to combat as possible".** 

m. Personnel Strength and Sources. 

The i;,ersonnel strength of a technical support battalion cannot be 
precisely determined, but it probably includes several hundred officers, 
enlisted i;,ersonnel, and civilian employees. Officers are usually graduates 
of a Soviet Ministry of Defence College that trains rear services 
specialists for all the services. They may also be graduates of reserve 
officer trainil')J programnes at one of five Soviet automotive am highway 
institutes.*** Praporshchiki are recruited from conscripted i;,ersonnel of 
the battalion arx1 presumably remain with their units. Conscripts arrive in 
biannual contingents and apparently do not engage in specialist training. 
Civilians are recruited locally for a variety of support functions. For 
military personnel in general, assignments appear very stable, but 
promotion opportunities are very limited, particularly in canparison with 
flying personnel. 

The concept of air unit support emboided in the independent airfield 
technical support battalion has substantial historical roots. It 
originated in the search for more effective uses of airpower, played a 
major role in World War II, am has undergone surprisingly few changes over 
a span of more than 40 years. It reflects both Soviet military 
conservatism am reluctance to tinker with a system that has proven itself. 

* 
Colonel General of Aviation F. Polynin, "Opyt Aerodromno-Tylovykh 

Ucheniy - V Praktiku Obucheniya", Aviatsiya i Kosmonavtika, March 1969, 
pp.10-11. 
** 

Col G. Kiyayev, "Chto Pokazalo Ucheniye", Aviatsiya i Kosmonavtika, 
March 1975, p. 5. 
*** 

Harriet Fast Scott and William F. Scott, The Armed Forces of the USSR 
(Boulder, Colorado: Westview Press, 1979)-,-p.3471 Spravochn°Ii< Dlya 
Postupayushchikh V Vysshiye Uchebnyye Zavedeniya SSSR (Moscow, Vysshaya 
Shkola, 1980), pp.223-224. 
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Major changes are unlikely to occur in the near future, but support for 
deployment will become increasingly important to ensure the viability of 
the growing number of attack helicopters and new tactical aircraft that are 
being intrcx:1uced into the Soviet inventory. 
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6. 'lUE HUMAN FAC'IDR. 

6.1. SUSTAINABILITY AND THE SOVIET SOLDIER. 

"In spite of the rapid development of military affairs and the 
adoption by troops of new arrl still newer weapons systens, including 
nuclear missiles, the man remains as in the past, the decisive 
force." 

Lt Gen M Polokhov (1) 

Western analyses of men in battle point to a number of conclusions 
about what the sustainability of the soldier means. Whilst the 
sustainability of a piece of equipment is governed only by its capabilities 
- how and for how long it will operate - a man's reactions are determined 
also by his incentives and disincentives: why he will fight, or why he 
might not. Into the category of incentives fall such concepts as 
patriotism, ideology, support for comrades, fear, a desire for glory, 
victory in battle: factors which can boost morale. Conversely, there is 
no greater disincentive to prevent a man fran fighting than low morale, 
caused by feelings of isolation and impersonality, boredom, }:ilysical 
discanfort, failure and, once again, fear, which in its different 
manifestations may cause a man to fight or prevent him from doing so. As 
for the capabilities that affect a man's sustainability, these will depend 
upon his natural talents, his training and his stamina: like the machine, 
how efficient he is at performing his task, and for how long he can keep 
going. Historical experience would seem to suggest both to those who have 
fought in Western armies and to those who have studied them that the noble 
incentives of patriotism and ideology, be it religious or political, count 
for little on the battlefield itself. A British NCO who fought in the 
First World War dismissed the idea of fighting for reasons of patriotism 
thus: "I suppose we were fighting for our country but I'm doubtful if we 
gave it much thought. It was just a job to be done".(2) As for politics, 
Holmes suggests that an "apolitical view of war is an essential canponent 
of the regular soldier's make-up".(3) Without disagreeing with the 
validity of these ideas as they relate to Western armies, Soviet 
evaluations of why and how the Soviet soldier will fight differ greatly 
fran them. Whilst undoubtedly a number of the factors which come under the 
headings of "incentives" and "capabilities" for the Western soldier are 
true also for the Soviet soldier, the standpoint fran which they are 
considered is totally different, and thus the Western template of the 
sustainability of the soldier cannot be applied to the Soviet model. 
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The root cause of the differences between the Soviet approach and the 
Western approach is Marxist-Leninist ideology. For a Marxist-Leninist, 
there can be no true patriotism amongst people who live in a capitalist 
society, since there is a gulf separating the working people of that 
country from their bosses, and thus, whilst the working class soldier may 
have a great love for the land of his birth and those nearest and dearest 
to him, he does not feel at one with the ruling classes. This, in Soviet 
eyes, is why patriotism is not such a driving factor in Western armies as 
it could be. However, because the Soviet Union is a socialist society, all 
the people are one, and so a Soviet citizen's feelings of patriotism are 
complete: love for the Motherland and love for the people. Thus, Soviet 
discussions of the sustainability of their own forces do not even consider 
that the Soviet soldier could be anything but patriotic. Similarly, 
because every aspect of life in the USSR is governed by the Comnunist Party 
of the Soviet Union (CPSU), and political education is an essential part of 
every citizen's upbringing, there can be no question of Soviet soldiers not 
being motivated by communism. Extending from this idea of cammmism being 
the ruling factor in every area of Soviet life, it follows, too, that 
Soviet psychology differs from its Western counterpart. One of the main 
factors in this field which marks the difference in the two approaches to 
sustainability is that Western psychology teaches that the conscious is 
canpletely subordinate to the unconscious, whereas Soviet psychology, 
rooted in Marxism-Leninism, preaches that conscious mental activity is the 
leading factor.(4) 

A further reason why Soviet writers would argue that the Western 
concept of the sustainability of the soldier could not be awlied to the 
Soviet Army is the difference in the very essence of the armies of the 
capitalist world and the socialist world. Soldiers arrl officers of 
imperialist armies, it is claimed, are subjected to intense ideological and 
psychological conditioning to make them blindly obedient to their 
commanders. To this end they are taught hateful ideas of racism and anti
comnunism, and the cult of violence is preached. The main method of 
controlling the troops of imperialist armies is said to be "drill and 
violence, widely used in the most varied ways". This, of course, could not 
happen in the Soviet Army, because it is "an army of a new type", born out 
of "the most humane and democratic social structure". Soviet soldiers are 
marked out from their Western counterparts by their "steadfast canmunist 
conviction ••• their boundless devotion to the Soviet Motherlarrl, the 
Canmunist Party and the Soviet government, loyalty to the military oath, a 
high professional level of skill, obedience to the law, discipline and 
execution of duty".(5) 

In the official Soviet view at least, therefore, Soviet soldiers will 
see their cause as just, arx1 thus will fight for it if called upon to do 
so. Nevertheless, it is recognised that encouragement of both incentives 
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and capabilities will be necessary and so this official viewpoint does not 
preclude discussion of what we would term the sustainability of the Soviet 
soldier. Just as it is difficult to find one word to convey the idea of 
the sustainability of the Soviet Armed Forces generally, so it is with the 
soldier, too. Whilst it is true that zhiwchest' can be applied to the 
soldier as well as to his equipnent, it is limited to the concept of 
survivability (being able to stay alive) rather than sustainability (being 
able to stay alive and remain viable as a fighting force). A better word 
is stoykost' (literally, steadfastness or determination). '!he 11Military 
Encyclopaedic Dictionary" defines stoykost' as: 

"the moral-psychological and fighting quality of the soldier 
which allows him to maintain his presence of mind and his ability to 
continue carrying out his military missions in conditions of extreme 
danger. It depends upon awareness of his duty, high volitional 
qualities, military skill and collectivism." (6) 

It is necessary to bear in mind also, however, that, because there is 
no direct Russian translation of the term "sustainability", and because, in 
any case, the Soviet understanding of what would keep their troops going 
does not coincide with the Western understanding, there are other factors 
which should be noted. It must be remembered, too, that there is not a 
dividing line between these various factors: there are areas of overlap in 
all of them, and thus the term "sustainability" becomes a large, if 
convenient, umbrella. A key word is obviously "morale" (Russ: moral 'nyy 
dukh or moral'noe sostoyanie).(7) Morale covers the moral-political and 
the psychological training of troops, including self-confidence in their 
ability to handle their weapons correctly. (This illustrates the overlap 
amongst the elements of Soviet sustainability. Although correct technical 
skills come with combat training, they affect the soldier's ioorale because 
the acquisition of them makes the soldier confident that he can perform his 
task properly.) 

Another vital factor is combat readiness (Russ: boevaya gotovnost'). 
As with morale, this is seen as covering a wide area of responsibilities 
for the soldier, including both factors which he must determine himself 
(such as his personal military preparation arrl physical fitness), and areas 
where he is in the hands of others (being supplied with the ncessary 
equipnent, food and so forth). This illustrates also that the problem of 
sustainability of the soldier, whilst broad in itself, is not isolated from 
the question of sustainability as a whole. However good the Soviet 
soldier's sustainability is in terms of his stoykost' and ioorale, if he 
runs out of food arrl anmunition he will rapidly become ineffective. 
Furthermore, combat readiness on its own, even if all its requirements are 
fulfilled, does not equate to sustainability: it lays the foundation but 
then relies on other factors to develop into sustainability (see Figure 
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It will be noted that one of the elements of combat readiness is a 
high level of military discipline. This, too, is considered of especial 
importance in the overall picture of sustainability. The Disciplinary 
Regulations of the Soviet Armed Forces are considered as a national legal 
act, and form the foundation of Soviet military discipline. However, 
military discipline is considered as involving more than simply the written 
regulations. Particularly in the modern age, when it is recognised that 
speed is such a crucial factor in warfare, Soviet writings stress that 
"time discipline" - ensuring that soldiers fulfil their given tasks within 
the prescribed time limits - is vital.(9) Discipline is also one of the 
foundations of a further vital factor in the sustainability of the Soviet 
soldier: the formulation of the soldier's will to win. It is held that 
iron discipline, high awareness and a strong will, will enable Soviet 
soldiers in battle to display bravery, daring, valour am courage - which 
will make it possible to show steadfastness - stoykost' - to overcome 
difficulties.(10) 

So, for the Soviet soldier to evince sustainability he must have high 
morale, be combat-ready, be disciplined, possess a strong will to win - and 
display steadfastness. These are all characteristics of the Soviet 
soldier's "moral arrl combat qualities11

, and there is a clear system to 
encourage their inculcation into the soldier's make-up. '!hey are divided 
into four interconnected groups: moral-political; professional combat; 
psychological; and piysical qualities. (11) Whilst this provides a useful 
framework for their examination, it must be remembered that the degree to 
which these qualities overlap and complement each other is far greater, in 
the Soviet view, than the Western idea of incentives and capabilities. As 
Lieutenant General Semirenko put it, 

"The training of the Soviet soldier for the defence of his 
socialist Fatherlaoo cannot ••• be carried out separately, 'in parts': 
first form the social-psychological side of his consciousness, and 
then the ideological, or the other way round. The important 
condition for the successful activity of commanders and political 
workers in this direction is constant co-ordinated influence on all 
sides on the consciousness of subordinates, on their will and 
feelings. 0 (12) 

As well as underlining this area of the inter-relatedness of the 
various facets of the Soviet soldier's training, Lieutenant General 
Semirenko points to the key which will unlock these talents: the Soviet 
officer. It is true of all armies that the officer ought to be able to do 
everything that his soldiers can do, only better. Soviet writings make it 
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Figure 22. Canponents of the Combat Readiness of a Sub-Unit.{8) 
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perfectly clear that, not only is this true for the Soviet Army also, but 
that, because of the political nature of the Soviet Army, this includes a 
high level of political knowledge and example, as well as military skills. 
Before examining the ways in which moral and fighting qualities are 
instilled into Soviet soldiers, therefore, it is important to look at those 
who are expected to set the example: the officers. 

The Soviet Officer. 

"The Soviet officer is first and foremost a person who clearly 
sees the political aims of the Party and the country, is broadminded 
and has solid practical skills, perfectly masters his profession, and 
inseparably links his work and his everyday life with the great deeds 
of the Party and the people. The Soviet officer is a capable 
organiser of troops, a man of high principles, who is capable of 
bringing into practice with initiative and creativity everything new 
and advanced that canes into being in military affairs. As an 
exigent and considerate commander and leader, he is capable of and 
enjoys working with people, valueing collective experience, listening 
to the opinions of his canrades, and appraising critically 
achievements." 

Marshal of the Soviet Union D. F. Ustinov, Minister of Defence of the 
USSR 1976-1984.(13) 

So should the Soviet officer be. However, before one dismisses these 
words as empty rhetoric we should examine the efforts made to try and 
ensure that Soviet officers do reach the heights which Marshal Ustinov set 
for them. Too often in the West the tendency is to assume that all Soviet 
speeches containing idealised pirases are mere words which are not 
reflected in practice. Whilst this is often true in the political sphere, 
it is by no means always the case on military matters. It must be 
remembered that we are referring here to the Soviet officer, not the 
conscript soldier. Whilst virtually all young men are called up for 
service whether they like it or not, it is only a select few who become 
officers. It is not easy to become an officer: the majority of officers 
serve for a full twenty-five year career, the first four or five years of 
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* 
which are spent in military college. 'lhus, there is plenty of opportunity 
for weeding out those who will not make the grade. Whilst Marshal 
Ustinov's words, therefore, undoubtedly paint a picture of the ideal Soviet 
officer which few will ever becane, the majority are not as far fran that 
goal as we in the West would like to believe. 

It is largely because the Soviet Army is mainly a conscript army that 
the need for skilled and dedicated officers is so greatly stressed. 
Although a professional soldier still needs to be set an example by his 
officer, he nevertheless has a certain 100tivation because he is engaged in 
his chosen profession. If a conscript soldier sees that his officer, who 
is a professional, is weak, then his spirits will fall far quicker: if he 
cannot cope, what hope have I got? This feature is readily ~ecognised in 
Soviet writings. "If the corranander shows indecisiveness, or, worse still, 
confusion, then his subordinates begin to relate to his actions with 
completely understandable mistrust, which, naturally, lowers their moral 
capabilities." (14) Thus, if your soldiers are to be capable of 
sustainability, the officers must set the example. 

Before he can hope to train soldiers in moral and fighting qualities, 
the officer must ensure that he himself is properly prepared. '!his can be 
achieved only by the formation of "a Marxist-Leninist world outlook, a deep 
ideological conviction, the correct understanding of the J;X>licy of the 
Party, the teaching of personal responsibility for the defence of the gains 
of socialism, an inner preparedness for armed struggle, the will to win, 
decisiveness, bravery and self-control on the battlefield".(15) The ways 
in which these are taught are similar to those used for educating soldiers, 
except that it is carried out with greater intensity and a greater emphasis 
is p.1t on the part that the officer himself must play by way of self
education. This involves both theoretical and practical work. The former 
includes an in-depth study of Marxism-Leninism, in J;X>li tical classes, on 
courses and in private study. Another important topic of study is military 
history. '!his is carried out by way of lectures, seminars, conferences, 
visits to museums and meetings with war veterans, and is aimed at teaching 
officers to learn from the lessons of the past and use examples in training 
soldiers today.(16) Practical work is aimed not only at ensuring that 
officers are competent at handling military equipment, and that they are 
physically fit, but also at instilling into than the necessary 

* 
The only exceptions are graduates of civilian higher education 

institutes who have canpleted a course of military training while at 
college, and are then called up. '!hey serve their 2-2.5 year conscription 
period in the rank of lieutenant. 
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11psychological steeling": "long forced marches by day and by night, often 
wearing protective clothing, firing over the heads of their own troops, 
overcoming obstacles and zones of destruction, forced river crossings in 
all seasons and with improvised means: all this helps to form [in 
officers] a strong will, decisiveness and psychological steadfastness."(17) 

If an officer's political, military, physical arrl psychological 
training proceed as they ought, then he will be able "to serve as an 
example to his soldiers, to be a head higher than his subordinates in 
military affairs".(18) This will certainly involve, at least, playing a 
major part in ensuring the sustainability of his soldiers' vehicles on 
exercise. "Along with the senior company technicians, sub-unit commanders 
check the work of the crews and help them to service their machines well. 
Officers carefully test the reliability of the joints and the adjustment of 
the driving mechanism, as well as the condition of the running gear ••• "(19) 
Sometimes personal example can involve personal hardship. When Lance 
Corporal Kuznetsov announced during a long march in the mountains that he 
could go oo further, Senior Lieutenant Slesarev's immediate reaction was to 
order the soldier to get to his feet. But then he decided that personal 
example would be a better way of encouraging Lance Corporal Kuznetsov to 
perform his task, and so he took the corporal's pack and set off carrying a 
double weight. The corporal soon became ashamed of his behaviour, took 
back his pack and marched on with his comrades.(20) Yet Senior Lieutenant 
Slesarev had given a perfect example of how a properly trained officer can 
encourage sustainability in a soldier. 

Should the officer - especially the young officer - feel that his own 
sustainability may not be able to cope with the psychological (and 
occasionally physical) extra burden of maintaining the sustainability of 
his soldiers, he should have no problem in finding help. In fact, help 
should find him first, before his problems become unmanageable, through the 
unit arrl sub-unit Party and Kansomol organisations. It is a feature of 
Soviet society, based as it is throughout on the principle of the 
collective, that privacy as understood in English does not exist, and there 
is always someone, or some collective, at hand to help (or, as we would see 
it more often, to interfere). In a letter to the journal "Sovietskiy Voin" 
(Soviet Soldier) two officer cadets maintained that even "leisure is not 
the concern of the individual, but of the collective 11

• (21) When young 
officers do commit infringements of discipline, and the Party organisations 
and his fellow officers (the "officers' collective") have not stepped in to 
help, the collective is criticised almost as much as the offender.(22) 

Whenever a Soviet officer takes up a cornmand appointment in a sub
unit, particularly as a young officer, he is expected to get to know the 
men tmder his command. The ideal situation is when it can be said that 
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"the commander is the soldiers' father". This is because soldiers "feel 
the need to have saneone close alongside them. They want to see their 
commander as someone who, though strict, is fair, kind and caring. It 
should not be otherwise. After all, during their years of military service 
the canmander takes the place of their parents and plays the part of 
political instructor and teacher".(23) The officer must realise that, 
although there are "definite typical features ••• inherent in the spiritual 
make-up of the overwhelming majority11 of his soldiers, each of them is 
still an individual, and will take a different length of time to become 
accustaned to army life and army discipline. (24) Thus, an individual 
approach is necessary. How this should be done is clearly set out: 

"Firstly, it is necessary to know the biographical.details and 
life experience of every soldier before his call-up into the Army, 
arrl the particulars of his physical development and the state of his 
health. 

Secondly, see distinctly and evaluate exactly his 100ral
political qualities: the level of his political awareness aro his 
military training, his attitude to service, the way in which he 
carries out the demands of the regulations, and the standard of his 
communist ethics and morality. 

Thirdly, it is necessary to take into account his psychological 
particulars - character, temperament, inclinations, capabilities, 
volitional gualities."(25) 

One of the most effective ways of doing this is considered to be 
individual talks with soldiers, which are considered to be "an instrtnnent 
of education and a means for acquiring information". (26) Nothing is 
considered to be irrelevant in these talks. The officer might ask the 
soldier such things as when he last received a letter from his parents, 
what he had for lunch, if it is a long time since he last went to the 
banya*, when did he go to the cinema, with whom is he friendly amongst his 
fellow soldiers, or what future plans he has.(27) It is important, 
however, to avoid repitition of questions, or confuse the information 
obtained, as this is likely rather to have the effect of lowering the 
soldier's belief that the officer is interested in him, which would be 
counter-productive. Other methods used for getting to know the soldiers 
are finding out other people's opinion of him (such as that of other 

* 
Russian steam bath, similar to a sauna. 
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officers and his comrades), personal or written contacts with his parents 
and his former place of work, and an analysis of his practical ability. 
"Constant observation" is recommended.(28) 

Nevertheless, despite such appeals to young officers in particular to 
be closer to the men, complaints are still voiced that some young officers 
do not properly evaluate such things as talks with the men, and see them as 
a waste of time, or that they simply do not find cornnon ground with the 
men. One such case was that of Lieutenant Yerofeev, who took the approach 
that: "A soldier should always be aware of the strictness of his 
comnander, especially a new boy. Just so that he realises that the army is 
the army ••• ". Lieutenant Yerofeev was taken to one side by a fellow 
platoon comnander, by the canpany comnander, and by the secretary of the 
Party organisation. The unfortunate home background of a particularly 
awkward soldier was pointed out to him, and he eventually came to the 
conclusion: "I must change my relationship to my soldiers". (29) 
Nevertheless, there are undoubtedly a number of "Yerofeevs" about, and, in 
the true fashion of the Soviet press, this was not published without a 
didactic purpose behind it. 

Having got to know each of his soldiers individually, the officer's 
next task is to acquaint himself with the collective mentality of his sub
unit. This covers not only the sub-unit as a whole, but also the 
unofficial "micro-groups" which spring up in nearly every collective. 
These can be of two types: positive or negative. Positive micro-groups 
are to be encouraged, because they have a favourable effect on the overall 
psychology of the group, based as they are on the ideas of equality, 
friendship and mutual help. On the other hand, negative micro-groups are a 
threat to the stability of the whole collective. They normally come about 
when one soldier presents himself as a leader of a group, which has an 
unhealthy effect on the norale and psychological well-being of the 
remainder. If not exposed in time, and possibly even split up, these 
negative micro-groups can weaken the effectiveness of the commander and the 
political worker, and lead to a general lowering of the soldiers' 
morale.(30) If this were to become widespread it would pose a serious 
threat to the sustainability of the Soviet soldier, and it is very much the 
officer's responsibility to ensure that it does not. 

A further factor which the officer must take into account before he 
can start training his men is the particular place occupied by sergeants, 
and their relationship to the private soldiers. Unlike, for example, the 
British Army, where there is a marked gap in age and experience between 
these two groups, Soviet officers face the problem that sergeants are often 
the same age as the men under them and may have no more experience than the 
soldiers. This can cause problems due to soldiers not showing respect to 
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their sergeants, or sergeants abusing their position of authority over 
soldiers in an attempt to mark their superior rank. As a result, 
commanders and political workers must pay special attention to the 
sergeant-soldier relationship, ensuring in particular that sergeants are 
aware of their responsibilities and know how to handle them. (31) 

The Soviet officer does, therefore, play a crucial role in the 
formation of sustainability in the Soviet soldier. He must first ensure 
that he is capable of fulfilling all the tasks which he will ask his 
soldiers to perform, and must then obtain a personal knowledge of each 
soldier, understanding how they fit into the sub-unit as men and soldiers. 
Only when this has been achieved can he hope to train his soldiers in the 
moral and combat qualities which will lead to their sustainability: moral
political, professional combat, psychological and physical qualities. 

The Instilling of Moral-Political Qualities. 

''Whichever army goes into battle stronger in soul, their 
enemies generally cannot withstand them." 

Xenophon (Greek general, c.200 BC) (32) 

Whilst it must be remembered that the division of moral and combat 
qualities into four groups is merely to make their examination easier, and 
that in practice there are large areas where they overlap, there is no 
doubt that the modern-day Soviet military leadership would agree with the 
sentiment of Xenophon, expressed some 2,200 years ago. Love of the 
Motherland and devotion to connnunism are taught to Soviet children from the 
very earliest age, and thus are seen as forming the foundation upon which 
combat, psychological and physical qualities can be built. As Major 
General Chuguryaev put it, 

"It is precisely our soldiers' deep Marxist-Leninist conviction 
in the rightness of our task which promotes in them the necessary 
formation of such essential qualities as steadfastness (stoykost') 
and bravery, courage, military valour."(33) 

The idea of their soldiers, or even worse, their officers, being 
apolitical is not even considered in Soviet writings. A soldier's moral 
and political qualities are expected to make him into a good Soviet citizen 
and a good Soviet soldier: 

"Soldiers' moral and political qualities express their 
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ideological relationship to communism (devotion to the task of 
comnunism), to their socialist Motherland (socialist patriotism), to 
the countries of socialism (socialist internationalism), to the 
workers of all countries (class solidarity), hatred for all 
manifestations of social injustice (irreconcilability to exploitation 
and repression, to national and racial prejudice), their relationship 
to like-minded people and to the comrades with whom they operate 
(collectivism), social activity, the consciousness and feeling of 
human dignity, personal responsibility for the defence of the 
Fatherland and the achievements of socialism. 11 (34) 

Nevertheless, although it is assumed that Soviet soldiers will 
already be politically aware and patriotic, great effort goes into ensuring 
that this really is the case. Party-political work occupies an important 
place during field training (see below) as well as forming one of the 
foundations of the conscript's day when he is in barracks. Before 
breakfast the soldier is expected to digest a half an hour's political 
information (normally a round-up of the latest news from the Marxist
Leninist viewpoint), and, after further political instruction during the 
day he may well find that the hour and a half set aside as "free time" in 
the evening is taken up by still more political information.(35) The aim 
of the moral-political training of Soviet soldiers is said to be, 11 the 
development of their Marxist-Leninist world outlook, the deepening of their 
knowledge of the policies of the Party and the government, of the justness 
of the task of the defence of the socialist Fatherland and the achievements 
of socialism, and of the aggressive nature of imperialism."(36) 

The term "socialist Fatherland" is particularly noteworthy. Long 
before the Revolution of October 1917 which brought the Bolsheviks to 
power, Russians had a strong love for their Fatherland. It was to this 
deep seated patriotism that Stalin appealed in the early part of the Great 
Patriotic War of 1941-1945, realising that ordinary Russians identified far 
more readily with the Fatherland than with the Party. It was only later in 
the War, after the tide had begun to turn in the Soviet Union's favour, 
that Soviet people were reminded that it was their socialist Fatherland for 
which they were fighting. The Comnunist Party successfully hijacked the 
inherent patriotism of the Russians, creating a new concept of "Soviet 
patriotism", which combines the love of the Fatherland with devotion to the 
international cause of communism. One of the roles of the Soviet soldier's 
political training, therefore, is to improve his sustainability not only 
when he is fighting on Soviet soil, but on foreign territory, too. Failure 
to fight for the Soviet cause on foreign territority may lead to the 
Fatherland being put directly at risk, as well as being a betrayal of the 
internationalist cause of socialism. 
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As would be expected, the responsibility lies with the officers for 
ensuring that party-political work for the raising of a soldier's moral
political qualities is properly carried out. However, it is not, in the 
first place, the zampolit* who sets the tasks of party-political work, but 
the comnander himself. This is because of the principle of one-man conmand 
(Russ: Yedinonachalie) which states that the conunander is directly 
responsible for every aspect of the life and activity of his subordinates. 
This helps to explain why an officer must be a member of the CPSU if he is 
to make a successful career, since someone who was not a member of the 
Party could not be expected to direct political work. The commander's 
first priority in this field is to ensure that his officers are properly 
trained politically, and also that they, in turn, know how to train their 
soldiers. This is done by political classes, lectures and conferences, and 
by encouraging officers to engage in private study. "Firm conmunist 
convictions and high moral and combat qualities cannot be developed without 
independent study of Marxism-Leninism."(37) The conunander's principal 
assistant in organising political work is his zampolit, although his duties 
are not restricted to "putting together visual agitation material and being 
responsible for the preparation of Party meetings", as some officers are 
occasionally heard to complain.(38) He is expected to establish close 
contact with the men and set an example in military training, too. 
Nevertheless the zampolit is there principally to ensure that the 
conmander's instructions on political training are carried out, which will 
include organising political classes and the layout of displays in the unit 
Lenin Room, arranging visits to museums and places of military-political 
significance, and inviting veterans to tell the men about their wartime 
experience. He, in his turn, can rely upon the help of the sub-unit Party 
and Komsomol organisations, and individual activists. 

Although party-political work in the class lays the necessary 
foundations for the improvement of the soldier's political awareness, most 
important for the moral-political side of the soldier's sustainability is 
the work carried out before, during and after field exercises. This is 
modelled on the experience of history. Marshal of the Soviet Union 
Vasilevskiy said of party-political work at the Battle of Stalingrad in the 
Great Patriotic War: "It was the foundation on which developed people's 
will and belief in victory".(39) The pattern for party-political work 
before combat which was established in the Great Patriotic War is still 
used today. The first task would be to organise seminars for the officers 
on such themes as: "tasks of the education of young communists"; "party
political work during preparation for battle"; "the planning of party
political work in the course of battle"; and "the vanguard role of 

* 
The deputy commander for political affairs. 
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connnunists in battle".(40) It then became the tasks of officers and 
political workers to inspire the necessary high political morale in their 
soldiers, particularly by means of "the propagation of the Leninist 
teaching about the defence of the socialist Fatherland", and "the sacred 
feeling of hatred towards the German-Fascist invaders 11 

• ( 41) Also of 
particular relevance today are the ideas of explaining to each soldier his 
role and place in the coming battle, the conduct of party-political work 
amongst troops of differing military specialities, and the special 
attention given to soldiers with little or no combat experience and those 
with a poor knowledge of the Russian language. (42) Efforts were made to 
try and ensure that there would be a Party member in every tank crew, gun 
detachment and section, and on each radio. This was not always achieved 
because it was recognised that, important though direct political influence 
was, it was more important to have specialists with the correct military 
qualifications. Nevertheless, the number of communists in the army in the 
Great Patriotic War was comparatively high, because entry requirements were 
slackened. The number of soldiers who became Party members on the eve of 
battle, or died still carrying their request to be allowed to join the 
Party testifies to the effectiveness of party-political work in the Great 
Patrotic War(43); the present Soviet military and political leaderships 
hope that the same would be true in any future war. 

A great deal of carefully-planned work goes into the organization of 
party-political work before an exercise. At sub-unit level work begins 
with the battalion comnander, who sets the tasks of party-political work. 
These are likely to be as follows: explaining to the troops the situation, 
the task in hand and the way it is to be tackled; making use of active 
party-political work to bring out the necessary qualities in the troops of 
bravery, discipline, courage and resourcefulness; raising the level of the 
troops' feeling of personal responsibility for their equipment and their 
combat readiness; teaching all personnel the need for alterness and hatred 
of the enemy.(44) On the basis of this plan the zanpolit will then 
organise meetings of the political workers and Party and Kansornol activists 
of each company, after which the Party members have their own meeting and 
so do the Komsornol. In the hope that the activists who will be responsible 
for carrying out the political work at the grass-roots level and setting 
the example are now prepared, the final,.crucial stage in the pre-exercise 
political work can now take place: informing the troops. This will follow 
the original guidelines given by the comnander, and will include, as well 
as the lofty ideals of Marxism-Leninism and love of the Motherland, appeals 
to more basic military comradeship of taking pride in your platoon and 
company.(45) Western analysts take this a stage further, often insisting 
that the principal reason why men fight is for those inmediately around 
them such as their own section or detachment, but such narrowly 
individualistic ideas do not have a place in Soviet thinking. 
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It is recognised that political workers can overdo party-political 
work before an exercise, especially if the difficulty of the tasks ahead is 
emphasised continually and not enough is said about the reliability of 
means of defence, or about the cornnander's faith in his subordinates. This 
can lead to nervousness and a lack of confidence on the part of the 
soldiers. A correspondent for "Red Star" claimed that this happened often. 

"Only a matter of minutes remains until the start of the 
exercise. Everyone is tense and highly disciplined. But the sub
unit commander decides to remind people of their responsibilities 
once roore. Then the zanpolit takes over, and he is followed by a 
Komsomol worker. The crew cornnander then finishes off, and he also 
thinks it is worthwhile to urge the soldiers yet again not to make a 
mess of things, and to remember the honour of the collective ••• "(46) 

In the past the genuine restrictions on time which actual combat 
impose seem to have lessened the danger of this party-political overkill 
happening. In the preparation for the Western Prussian Operation in 1945 
it was recognised that conmanders had seven days to work with their troops, 
on a basis of eight hours a day. Only four hours in the whole week was 
allotted for political training. (47) 

The start of the exercise does not signal the end of party-political 
work. Because of the speed of modern battle it is recognised that it will 
not normally be possible to gather together large numbers of troops, and so 
in combat, real or exercise, party-political work is carried out with small 
groups. It is thought that this will be effective if there are sufficient 
numbers of properly prepared agitators spread amongst the troops. Each 
agitator should be equipped with a file for field work, containing plans of 
work, tactical notebooks, notes on Lenin's corrmands for Soviet soldiers and 
recent political tracts. They should also be equipped with 100bile Lenin 
Roans*, combat bulletins and "lightning sheets", and should arrange 
collective listening to radio broadcasts and the reading of the day's 
newspaper. Cornnanders, political workers and activists should engage in 
conversations with the soldiers whenever the opportunity presents itself, 
and if time allows, Komsomol meetings should be arranged. (48) 

* 
In barracks the Lenin Room is decorated.with party-political propaganda 

such as slogans, photos and reports of the country's achievements and also 
the achievements of the particular unit.· In order that soldiers do not 
forget these things when in the field, mobile Lenin Rooms are created, 
giving similar information on hinged boards. 
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Of vital importance for the moral-political training of soldiers 
during these breaks in combat is the praising of soldiers who have 
excelled. This is a vital factor in keeping morale high, and was widely 
done in the Great Patriotic War. As well as the soldier being praised 
personally in front of his comrades, leaflets were published entitled "Pass 
it on". These were meant to be handed round amongst the soldiers and bore 
citations such as: "Member of the VKP(b)* Ivan Markovich Lavrov, machine
gunner, was an example of bravery and courage in today's battle. He 
destroyed an enemy tank with grenades, and shot 25 hitlerites with his 
machine-gun. Comrade fighters! Take your example from this fearless 
soldier."(49) 

Patriotic speeches are held to be of great importance, too, 
particularly when comparisons are made with the Great Patriotic War. 
Writing in "Voyennyy Vestnik" in 1978, Colonel Galochkin claimed that he 
still remembered vividly the words of his comnanding officer before the 
battle for the liberation of Kiev. Certainly the words were carefully 
chosen and designed to strike a chord in the hearts of his troops: 

"Comrades! Before us is Kiev, the mother of Russian cities, 
the cradle of our Fatherland. Here many centuries ago our might Rus' 
was born. Here our mothers and fathers, grandfathers and 
greatgrandfathers with weapons in their hands defended the freedom 
and independence of the Russian and Ukrainian peoples ••• The great 
Kiev calls us to heroic feats, to selflessness in battle. The multi
million nation calls us to courage, valour and bravery. 

For our Soviet Motherland, for our freedom and our happy life, 
for the Ukraine, for Kiev, forward, to the rout of the enemy!"(S0) 

Party-political work in combat or on exercise can, however, be multi
faceted. The one criterion it must satisfy is that it raises the moral and 
political awareness of troops, thus keeping up their morale and encouraging 
their sustainability. Not surprisingly, because of the seriousness with 
which politics is regarded in the Soviet Union, most party-political work 
is of a solemn nature. Yet there are occasions when humour can be used, 
too, and, as long as it has some clear didactic purpose, it is encouraged. 
When Private Smolyaninov's vehicle broke down on exercise the young and 

* 
Between the 14th Party Congress in 1925 and the 19th in 1952 the CPSU 

was known as the All-Russian Conmunist Party of Bolsheviks (Vserossiyskaya 
Kommunisticheskaya Partiya (Bolshevikov)). 
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inexperienced soldier was unable to repair it. He was helped out by 
Private Rastorguev. Komsornol leader Private Pinchuk got together with the 
editor of the wall-newspaper and they produced a leaflet with a cartoon of 
the two soldiers and the vehicle. The lesson was that Smolyaninov should 
have been able to do better, although Rastorguev did well to help him out. 
The end result was that everyone had a laugh, took note of the lesson, and 
morale improved. (51) 

One area of party-political work in combat where there would not be 
room for cartoons and jokes, however, would be in the event of enemy use of 
nuclear weapons. Although Soviet writings try to stress the reliable role 
which party-political work would play to ensure the soldier's 
sustainability in nuclear conditions, there is undoubtedly an underlying 
concern that calls to defend the achievement of socialism and the socialist 
Motherland may not be enough. Colonel Alferov puts the coming of nuclear 
weapons in the same category as the arrival of any new weapon system, such 
as the Soviet "Katyusha" multi-barrelled rocket.launcher in the war. New 
weapon systems can always have a frightening effect on the soldier and thus 
their features and capabilities should be discussed with the soldiers, and 
the means of defence against them explained.(52) 

Colonel Galochkin discusses some of the practical problems of 
carrying out party-political work in the wake of a nuclear attack. 
Firstly, commanders, political workers and activists must set an example to 
soldiers in word and deed. Soldiers should be informed of the situation, 
told of heroic feats and about actions being taken to normalise the 
situation and give first aid. In the event of troops having to operate in 
contaminated areas, the reasons why should be explained to them in order 
that they will operate "bravely and decisively". On one exercise in 
simulated contamination conditions it was noted that, "the carrying out of 
party-political work ••• was made more difficult by the fact that the 
commanders and political workers, like all the soldiers, were wearing gas
masks and protective clothing". This, naturally, presented problems for 
officers trying to communicate with soldiers, and so they made use of 
technical means: radios, loudspeakers and megaphones. Most important, 
however was "personal example".(53) 

A further note of optimism about the ability to carry out party
political work, and thus uphold the soldier's sustainability, came in the 
article "The best appreciation". A company was ordered to help with the 
liquidation of the after-effects of a simulated nuclear strike: 

CR-65 

"Only a short time was allotted to preparation for carrying out 
the task. Without wasting a minute, Senior Lieutenant V. Ivanashko 
and the Secretary of the Party organisation, Lieutenant s. 
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Kulinchenko, set out the work for the psychological preparation of 
the troops and organising practices in fulfilling the norms connected 
with actions in the zone of a 'nuclear explosion'. In the platoons 
short discussions took place on the enemy's nuclear weapons, and also 
on the role of steadfastness, willpower and fearlessness in 
conditions of modern battle. Then Privates A. Selikhov, M. Potapov 
and V. Kulinichev demonstrated how to put on protective clothing, 
doing it in excellent time. As a result, the exercise was 
successfully carried out."(54) 

Nevertheless, such optimistic tales are undoubtedly a reflection more 
of hope that this is what would happen than a total belief that it would. 

The final stage of party-political work on exercise is the critique 
which follows the exercise. As well as being a general examination of the 
results, achievements and failures of the exercise, it is considered to be 
of great importance to ensure that due recognition and reward is given to 
those who have earnt it. Some rewards, of course, will already have been 
given in the course of the exercise, as it is believed to be essential to 
grant recognition as swiftly as possible in order to have the maximum 
effect on morale. Special pennants will be awarded to mark "The Best 
Driver-Mechanic", "The Best Machine-Gunner' and so forth, and bulletins 
will be published and circulated among the troops with the names of those 
who have excelled. Similarly, mistakes will also be noted, and help will 
be given to try and rectify them.(55) According to the Disciplinary 
Regulations, commanders can reconunend soldiers for awards, medals, 
promotion or a leave pass as a result of good performance on exercise. 
They can also rescind any punishment that may previously have been 
imposed. ( 56) 

It is worth noting that, however Western analysts may relate to the 
question of political and patriotic inspiration, it is a vital factor in 
Soviet preparations for the sustainability of their soldiers, as their 
current experience in Afghanistan shows. The aforementioned measures are 
strictly adhered to during "exercises" in the Democratic Republic of 
Afghanistan (ORA)*, and special account is taken of the circumstances. The 
themes in political talks are about the struggle of the Afghan people for a 
better future, and lectures are read such as, "The military-political 

* 
In Soviet military writing, whenever Soviet troops see combat in 

Afghanistan it is because they are attacked when on exercise. Officially, 
they do not attack anyone first. 
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situation in the DRA" and "Soviet-Afghan friendship is growing stronger and 
developing". Great stress is put upon the study of front line experience 
and hitting the target with the first shot, and steadfastness and 
decisiveness are key words. One is left in no doubt that these are rather 
special exercises.(57) 

Training for Combat. 

"If superior moral qualities were the only factor that decided 
the fate of war, victory would always have gone to the side that 
fought for a just cause ••• In modern warfare victory is impossible 
unless the troops aoo other forces have acquired adequate fighting 
proficiency." 

Colonel Ye. Fedotov (58) 

Whilst moral and political training is seen as the most important 
factor in the training of the Soviet soldier, it must be remembered that it 
is expected to link in with the other factors of training for 
sustainability, and thus its position is rather one of "primus inter 
pares". Certainly, the Soviet military leadership is not so naive as to 
believe that a fervent belief in Marxism-Leninism and an eternal love for 
the socialist Motherland will be sufficient on its own to win the day when 
bullets and larger pieces of military hardware start whizzing around the 
battlefield. Though he may have been idealistic in his beliefs, Lenin was 
pragmatic in his approach to problems. As early as 1905, after the fall of 
Port Arthur in the Russo-Japanese War, he recognised the need for efficient 
combat training for the circumstances of modern war: 

"No stamina, no physical strength, no gregarious instinct nor 
solidarity can bring superiority in the age of quick-firing small 
arms, machine-guns, canplicated technical equipment on ships and 
dispersed formations in land battles."(59) 

In other words, for an army to be effective, it had to have up-to
date equipment and be able to make the best use of it both technically and 
tactically. If this was true in 1905, the Soviet leadership is well aware 
of how much more vital it is today. 

One of the most important and valuable ways of organising combat 
training is "socialist canpetition". Initially, this would seem to be a 
contradiction in terms; how can there be competition in a society where all 
are equal? Lenin explained, not only how it was possible, but also how 
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essential it was: 

"Socialism does not only not do away with comi;>etition, but, on 
the contrary, it creates for the first time the opportunity to use it 
genuinely widely, in a genuine mass form ••• (enabling) workers ... to 
reveal their capabilities and display their talents ••• "(60) 

As would be expected, it is the task of the officers, and 
particularly the political officers, to organise socialist competition 
amongst the troops. It is used especially in the preparatory period before 
an exercise, and covers such areas as: ensuring that soldiers know how to 
use their equipment correctly, including radios and protective clothing; 
checking that soldiers are acquainted with night vision devices am their 
correct utilisation; proper application of vehicle blackout when on the 
march; sound tactical and weapon training; awareness and implementation of 
security measures; and ensuring that soldiers are properly kitted out and 
well turned out.(61) In each of these areas soldiers are encouraged to 
achieve the top position, especially in the areas concerning the use of 
military equipment. Those who succeed will be publicly praised in front of 
their comrades, and will then be exi;>ected to assist those whose knowledge 
and ability is not so high. There may even be a specific competition with 
the prize for the winning section or crew to bear the name of one of the 
unit's past Heroes of the Soviet Union. In one tank canpany it is now 
traditional on firing exercises that the best crew opens the firing in 
honour of Hero of the Soviet Unions. Rassokhu, and crews canpete for the 
honour. ( 62) 

As well as socialist competition, preparation for training in the 
field or on the training area covers other matters, too, to ensure that 
each individual soldier is prepared for his own personal tasks. This 
begins in the classroom, with an explanation of the aims of the exercise, 
the situation, enemy weapons and tactics and the reliability of Soviet 
weapons and tactics. The principle behind this is that a man "fears the 
unknown 100st of all".(63) Thus, this stage becomes a great attempt at 
confidence-boosting. Lectures, handbooks, films and personal conversations 
are used to convince the soldiers that they are capable of dealing with the 
tasks ahead. Whilst they are told about the weapons in the arsenal of the 
"likely enemy", it is emphasised that Soviet weapons, "by their combat 
capabilities excel the weapons and equipment of units and sub-units of the 
armies of foreign countries".(64) There is "preliminary tuning" of 
soldiers, drivers in particular, to try and prepare them for the 
practicalities of the exercise situation: " ••• a tank driver-mechanic 
covers the route in advance in his mind and thinks of how to surmount every 
obstacle. As a rule, this is very helpful in practical action. It helps 
remove many 'surprises"'. (65) How effective this would be when operating 
across unfamiliar terrain, however, must be doubtful. The final stage of 
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the combat preparation for an exercise may well be a practical 
demonstration in the field of the operation and firepower of the soldier's 
equipment. 

However much initial preparation and theoretical work is done, it is 
on the ground that the real lessons of combat training are taught. "Here 
more than anywhere the soldier becomes aware of all of his strengths and 
weaknesses. On the march, whilst carrying out forced water-crossings, in 
heat and cold, in snowstorms and rain, the spiritual and physical 
capabilities of the soldier are revealed."(66) Great stress is put on 
trying to make exercises as realistic as possible, in the hope that the 
harder the going on exercise, . the easier it would be in battle. For this 
reason, field exercises are nicknamed "the soldier's university" by the 
troops who take part in them. (67) As well as training the troops in the 
specifics of their arm of service, and putting them through i;nysical and 
mental hardships to strengthen them psychologically (see below), exercises 
are carried out with regard to varying conditions of terrain, weather, by 
day and by night, and in conventional and simulated nuclear conditions. 
For example, it is recognised that operating in mountainous terrain brings 
with it a variety of problems not normally encountered by the soldier 
training over mo~e even terrain. This is true both for drivers of 
vehicles, who must beware of winding roads, driving along narrow ledges, 
and accidents of the ground (68), and also soldiers operating on foot, for 
whom the task of crossing a ravine or climbing a cliff-face for the first 
time can be a nerve-wracking experience: many do not believe that the rope 
of some 7-8mn will be able to take the strain should they fall.(69) 

An area of particular concern in combat training is the question of 
nuclear weapons and operating in radio-active conditions. Just as it is 
recognised that the encouraging words of the zampolit may not be enough to 
inspire soldiers in nuclear conditions, it is realised, too, that special 
combat and psychological preparation is necessary. The theme of a 
comparison between nuclear weapons and other new powerful weapon systems 
comes up again. Colonel Alferov compared nuclear weapons with the arrival 
of the Soviet "Katyusha"*· Colonel Mal'tsev remembers the introduction by 
the German Army in 1944 of an anti-tank grenade launcher which could 
penetrate up to 300nm of armour. When the news of this spread amongst the 
Soviet tankmen morale fell. However, a day later a leaflet appeared giving 
details of the weapon and reliable means of defence against it. With the 
realisation that the weapon was not invincible the Soviet troops' pessimism 
vanished. ( 70) 

* 
See above, p.353. 
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Thus, the message is that as long as the troops can defend themselves 
reliably against nuclear weapons today - as long as they are shown how to 
use their protective equipment correctly and assured of its dependableness 
- then they need not fear them, either. These attempts to play down the 
effects of nuclear weapons are an indication that this is an area where 
Soviet military leaders are genuinely concerned about the ability of their 
troops to keep going in nuclear conditions. Conunanders who take a 
pessimistic - yet possibly more truthful approach - are criticised: 

" ••• some of our corrananders ••• devote their main attention to the 
study of the destructive capabilities of nuclear weapons in modern 
war, and do not concern themselves with teaching soldiers about the 
reliability of protective means from the powerful fire of artillery 
and missile strikes."(71) 

This reflects a major concern which would affect not only members of 
the Soviet Armed Forces, but the Soviet population at large, including, 
therefore, members of the reserve. A conunon complaint about Civil Defence 
training in the Soviet Union is similar to that voiced above: 

"Many of our lecturers do not explain sufficiently convincingly 
questions connected with the effectiveness of Civil Defence measures. 
When they talk about the destructive effects of modern weapons, some 
of them forget to say also about the reliable means of defence."(72) 

From the Soviet point of view, an enemy use of nuclear weapons 
undoubtedly poses the greatest threat to the sustainability of the Soviet 
soldier. 

Psychological Steeling of the Soviet Soldier. 

"Historical experience shows that even the soldier's deep love 
for his Motherland and solid ideological conviction in the cause of 
right are not always sufficient in order steadfastly and unshakeably 
to withstand the psychological ordeal of his first battle, to be able 
to control his feelings and behaviour in dangerous situations." 

Major General N. Tabunov (73) 

Whether it concerns nuclear weapons or conventional weapons, one of 
the main features of combat training is its psychological aspect. 
Exercises are supposed to be as much like real combat as possible, not 
simply so that soldiers learn to handle their equipment properly, but so 
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that they will learn to cope with the stresses and strains that battle puts 
on the psyche. It is recognised, however, that whilst an exercise 
situation may be close to genuine battle conditions, it will never equate 
to it. "On exercise the soldier does not see his dead comrades, he does 
not hear the groans of the wounded, his life is not threatened by bullets 
and shell fragments, the walls of burning buildings are not collapsing 
around him, and so forth."(74) This can lead to complacency, with the 
soldier therefore not taking cover when he should. The main aim of 
psychological preparation in the Soviet Army is to strike a balance between 
the two extremes of paralysing fear, which renders the soldier helpless, 
and complacency, which renders him careless: "fearlessness (Russ: 
besstrashie) is not the absence of the feeling of fear, but the ability to 
overcome it."(75) 

As with combat training, psychological preparation begins in the 
classroom. The way in which this is carried out throughout the Soviet Army 
is by no means uniform, but the Soviet press does highlight examples which 
other units would do well to emulate. In a unit in GSFG there is a 
permanently functioning "psychological preparation class", where an 
instructor can create a variety of conditions designed to act on the 
soldier's emotions.(76) Senior Lieutenant Dremin wanted his soldiers to 
consider the targets on the firing range as something more than simply 
dunnnies put there for the purpose of achieving a high score. Before the 
soldiers went out on to the range he asked them to estimate how many 
bullets and shells the enemy would be firing back at each one of them in 
the course of a real battle. The result of this lesson was that when they 
went on to the range the soldiers behaved with more energy, greater 
discipline and greater excitement.(77) More general are the talks given by 
special instructors on rear - its causes, manifestations and ways of 
overcoming it - and the dangers of cowardice and faint-heartedness.(78) 

More important than lectures, though, are the practical ways in which 
psychological steeling is taught. In general, these depend on the arm of 
service - for instance, a soldier of the Construction Troops will not be 
expected to learn to parachute - but certain tests will encompass all 
soldiers who would be expected to be involved directly in battle. One of 
the most frequently discussed tests is that where a soldier is "rolled 
over" by a tank. The soldier either lies flat on the ground or is in a 
trench, as the tank rumbles over the top of him. To canplete the exercise, 
the soldier is then expected to "destroy" the tank with a grenade. The 
first time this is tried with soldiers the results are usually poor. The 
men are so paralysed by fear that the tank continues on its way unhindered. 
However, it is hoped that the first lesson will have been learnt: that 
lying under a tank is safe, and so the actual "destruction" of the tank 
will cane with practise. A vivid description of this was given in an 
article on the training of air-desant troops in anti-tank warfare, during 
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the exercise 11 Zapad-8l": 

"Pressing himself to the parapet, Sergeant Rodionov stared hard 
at the oncaning tank ••• Suddenly, it is within grenade-throwing range. 
A wave of the hand and an imitation explosion resounds across the 
battlefield. In the next minute the tracks of the tank, shaking the 
ground, are going to collapse the trench. Darkness. The smell of 
exhaust fumes and hot metal is mixed with the powerful roar of the 
engine. It seems that another second and the walls of the trench 
will collapse. But suddenly it is filled with bright light. 
Sergeant Rodionov, throwing off a momentary numbness accurately 
tosses his second grenade after the armoured hulk. It falls into the 
transmission."(79) 

However, this exercise is not always carried out so successfully, or 
with such courage. Lieutenant General Polokhov recalls the following 
episode during the training of officer cadets at one of the Leningrad 
military colleges: 

"For the exercise they had prepared special concrete-reinforced 
trenches, strengthened for extra security with sections of railway 
lines. After the tanks had rolled over them, the instructor asked 
the cadets what they had experienced. The reply came back: 'Nothing 
much. Only some sand from the tracks went down the back of my neck. 
Couldn't they sweep the road in front of the trench?' Arx:l one of the 
cadets even asked: 'so why were they so frightened of tanks in the 
war? You just dug a trench and sat in it. The tank went by and you 
chucked a grenade in. And that was it! ' 11

• 

The author ends with the words: 
superfluous".(80) 

"Conmentary here would be 

Other measures employed to increase soldiers' psychological steeling 
include the use of live shells fired over the heads of troops on exercise, 
the employment of fire support helicopters, sending troops through zones of 
fire and demolition and the use of pyrotechnics and tape-recordings of 
explosions. Normally these will be carried out in conjunction with a 
tactical exercise, possibly on a specially arranged training area like that 
in Figure 23. As well as testing overall psychological preparedness, it is 
designed to examine tactical, engineer and reconnaissance training, and 
also the ability to use protective equipment. It is particularly meant for 
use by trainee motor rifle troops. 

Another important aspect of psychological training is in making the 
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soldier realise that he is not alone, either in terms of having his 
comrades alongside him or having the necessary support of the rear 
services. Knowing your comrades are alongside you is sunmed up by the 
phrase "the feel of the elbow", and it is considered of great importance. 
"The feel of the elbow gives confidence to the soldier, it increases his 
strength and the strength of the whole military collective", wrote Marshal 
of the Soviet Union Vasilevskiy.(82) Ironically, therefore, Soviet 
thinking comes to the same conclusion as Western thinking on the need for 
comradeship, though it arrives there from a very different route. To 
Western thinking it is in many cases the knowledge that failure to fight 
would mean letting down one's comrades that inspires men to fight. Soviet 
thinking holds that in Marxism-Leninism and love of the Motherland, Soviet 
soldiers already have their motivation. But because Soviet society is 
based on the principle of the collective, and individual privacy and 
expression do not exist, then a soldier suddenly finding himself alone on 
the battlefield would become very unsure of himself and liable to panic. 
Hence the need for the Soviet soldier "to feel the elbow" of his comrade. 
What can begin to happen when the soldier does feel that he is alone was 
excellen~ly portrayed by an officer fighting in Afghanistan. Captain 
Dyshev had a recurring nightmare that he was with his comrades in the 
mountains, when suddenly he looked round and they had gone. A similar 
event had happened in real life when he had had to break radio contact to 
avoid being detected by the enemy. All ended well because the officer 
still had the support of his comrades, but any speculation as to what would 
have happened if he had really been alone would be most disquieting to the 
Soviet soldier at whom the article was aimed.(83) 

An experiment which has been tried in recent years to improve the 
comradeship of primary military collectives has been a sociological 
approach. Soldiers are asked to fill in questionnaires, with such points 
as: whom, from your collective, would you choose for the fulfilment of a 
mission, and why; whom would you choose as leader, and why; to whom would 
you turn for help in case of difficulty, and why. On the basis of the 
answers sections have been reformed and the results closely monitored. 
Successes have been achieved in the raising of troops' morale and their 
overall performance. It would appear that this practice has yet to be 
fully adopted, but if it were to be successful it would be a significant 
factor in improving the sustainability of the Soviet soldier.(84) 

It is obvious that the soldier must have supplies provided by the 
rear services if he is to keep going, but more important from the point of 
his psychological well-being is the knowledge that, should he be wounded, 
medical help and possibly evacuation is to hand. Lieutenant General 
Polokhov sees this as a very important factor in the troops' psychological 
preparation, although he goes on to complain that on tactical exercises 
questions of medical supply and support are carried out "rarely and 
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Figure 23. Problems to be Worked out on the Tactical Training Area (81) 

1- Starting point; 2 - Crossing of friendly forces' minefield; 3 - Crossing 
of barbed wire entanglement; 4 - Crossing of hidden obstacles; 5 - Forced 
crossing of a canal by improvised means; 6 - Crossing of entanglements by 
improvised means; 7 - Crossing of a brick wall and battle for the seizure 
of an enemy strongpoint; 8 - Crossing of an anti-tank ditch and barriers; 9 
- Destruction of a military column; 10 - Crossing of obstructions; 11 -
Crossing a lake; 12 - Crossing of marshy terrain; 13 - Crossing of 
obstructions; 14 - Crossing of an anti-infantry minefield; 15 - Seizure of 
a comnand post aro an enemy's nuclear device; 16 - Forest battle; 17 -
Repulse of a counter-attack by tanks; 18 - Capture of a populated place 
(town battle); 19 - Forced river crossing; 20 - Battle with helicopters; 21 
- Consolidation of the achieved position; 22 - Firing on the range. 
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poorly". He cites an example where soldiers who had been "wounded" on 
exercise waited so long to be evacuated that they eventually had their 
bandages reiooved and were sent back to their sub-units. Not only is this 
an example of poor organisation of medical support, but it comes back to 
the question of the role of the officer: "We know from the experience of 
the war that a soldier who is looked after by his conmanders will not spare 
himself in battle, and his courage and selflessness will be boundless". In · 
this case, the soldiers concerned lost all faith in their officers.(85) 

Much of what goes into a soldier's psychological steeling, therefore, 
serves to strengthen the moral-political side of his character and his 
combat skills; it provides him with the confidence to stand firm for his 
beliefs and to use effectively the equipment on which he has been trained. 
To complete the soldier who, in the Soviet view, would be perfect, all that 
is needed is for him to be physically fit. 

Ensuring that the Soldier is Physically Fit. 

"The better the physical steeling and health of soldiers, the 
greater is their ability to withstand the influence of external 
unpleasant factors, the more successfully will they fulfil their 
tasks for strengthening the combat readiness of their units." 

Major General (Medical Services) P. Kurpita (86) 

It is a requirement of any army that its soldiers must be physically 
fit. As recently as the Second World War, no-one would have denied that 
this was true, in the east or in the west. However, the advent of modern 
technology, including the provision of mechanized transport for infantry 
and long-range missiles mounted on their own transportable launchers, has 
given rise to the impression in some quarters that modern soldiers need not 
be as fit as their predecessors. The experience of the Falklands War of 
1982, when British soldiers trained for mechanised combat on the North 
German plain were found to be incapable of marching on foot across the 
Islands, has shown the West that if an army is to be ready for any 
eventuality then proper physical fitness is as vital today as it ever was. 
It is a lesson that will not have gone unnoticed in Moscow. An editorial 
in "Voyenn.yy Vestnik" in 1978 sharply criticised those who considered that 
the next war would be "a push-button war" (Russ: Knopochnaya Voyna) • Far 
from modern technology meaning that everything would be achieved by pushing 
buttons, it .. would create new and complicated conditions which would call 
upon soldiers "to carry out various jobs, which would demand a great 
expenditure of physical strength".(87) Thus, the physical well-being of 
Soviet soldiers is considered an essential ingredient in the formation of 
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their sustainability. This includes not only their actual i;:nysical 
strength, but also questions of hygiene and diet. 

Just as officers are encouraged to take an individual approach to 
their men on questions of moral-political education and discipline, it is 
recognised, too, that, on arrival in their unit new conscripts will be at 
different levels of physical fitness. 11Some will have played sport, others 
will have taken an interest in just a few types of exercise, while still 
others will simply not have had the opportunity to train on a regular 
basis."(88) It would be considered a slur on Soviet youth to state that 
this third group were just lazy, although that is the implication. It is 
the duty of the officers to see that their soldiers are brought up to the 
necessary level of physical fitness. They must ensure that a proper plan 
is worked out before the training year begins, and also be aware of exactly 
what is involved in the training progranme. This is done by way of 
demonstrations by the :Physical training staff. &IUally important, they 
must be properly fit themselves so that in any physical exercise they can 
lead by example, and they must study thoroughly the Physical Training 
Manual. It is recomnended that officers are instructed in physical traning 
three times a week, in one-hour sessions.(89) 

The most basic form of physical training of soldiers is exercises 
designed to build up strength and stamina. These include cross-country 
runs, weight-lifting, gymnastics and swimning. One or more of these 
elements should be incorporated into the morning training session which 
starts the day. After reveille at 0600 the barrack routine is for soldiers 
to pull on lightweight trousers and boots and partake of physical training 
for thirty to forty minutes. This should happen every day except for 
Sundays and holidays. Added to this, at least two or three training 
sessions a week should be set aside for sport, especially military-related 
sports, such as wrestling, or in winter, biathalons. In this way sport 
serves a double function, since it is also a way of encouraging socialist 
competition. 

Although the main purpose of physical training is to help the soldier 
perform his duties better when on exercise (and, of course, in real 
combat), this does not mean that physical training stops the moment that 
the soldier leaves for the exercise area. It is the task of the officers 
to utilise quiet periods on exercise for physical training of troops, and 
also to organise "en route training". This is recoounended for all arms of 
service, both on their way to and from the training area. Exercises should 
include running along roads and across broken ground, crossing water and 
other obstacles, and speedy mounting and dismounting of vehicles. "·· Such 
training should involve all personnel, and not just combat soldiers. 
Drivers in particular should be given breaks whilst travelling over long 
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distances, when they should be made to run, do physical exercises, or even 
simply rub themselves with cold water or snow. It is held that such 
activities will help to tone up the man and make him nore alert, and thus 
more capable of fulfilling his functions correctly.(90) 

As well as the nore general physical training to try and achieve a 
reasonable standard of fitness throughout the army, concentration will be 
made upon giving soldiers the necessary physical training for their arm of 
service. For example, because the anti-tank grenade launcher is recognised 
as being one of the heavier small arms weapons care is taken to choose a 
soldier who is already physically fit to carry it. One who even before his 
call-up took part in heavy labour or played sport regularly would probably 
be _ suitable. (91) Tank drivers, whose tasks will include driving 
underwater, may well be trained not only in swimning, but in skin-diving, 
too. Not only will this strengthen the man physically but psychologically, 
as well, as it will make him more aware of his surroundings underwater.(92) 
Tank crewmen and artillerymen will practise handling dumny shells which 
weigh the same as live ones to strengthen their muscles and, once again, 
their nerve for handling the real thing.(93) 

Having strengthened the soldier, it is essential for his 
sustainability that he remain that way, and thus the preservation of the 
soldier's cleanliness and health must also be the concern of the officer. 
The Internal Service Regulations clearly lay down the obligations of the 
respective officers: overall responsibility lies with th~ unit conunander 
(Art 55), and he can expect the assistance of the deputy regimental 
commanders for rear services (Art 79), medical services (Art 91) and 
physical training and sport (Art 93), in ensuring that soldiers are 
properly fed and their health and cleanliness monitored. Soldiers 
themselves are obliged to observe the rules of personal hygiene (Art 140), 
and Article 366 includes the instruction that all soldiers and sergeants 
should bathe once a week, and, furthermore, cooks and bakers should have a 
shower daily. (94) Such detailed provisions for what might otherwise be 
considered as cormnon sense must be understood in the context of the Soviet 
soldier's background. Although the general level of education of the 
modern Soviet soldier is much higher than was the case in the Great 
Patriotic War, it is still likely that he may have lived all his life in an 
izba* where the only supply of water was the outside well. Even if he has 
been brought up in a modern block of flats, persistent interruptions of the 
water supply are likely to mean that he is not accustomed to washing 

* 
The traditional dwelling of the Russian countryside. Many still survive 

even within the boundaries of major cities. 
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regularly. Such strict regulations, therefore, are designed to ensure that 
the politically-aware, combat-trained, psychologically-steeled and 
physically strong Soviet soldier does not lose his sustainability through 
disease or food-poisoning. 

Problems in the Soviet Approach to the Sustainability of the Soldier. 

"The soldier who is the defender of the Motherland cannot ask 
himself whether or not he should be brave and decisive." 

Lt. Col. s. Shevchenko (95) 

In theory, the Soviet system for the training am preparation of 
their soldiers to fight in a future war covers every aspect, and should 
eliminate any doubts about their sustainability. Under the guidance of 
professional, well-trained officers, the soldiers' understanding of 
Marxism-Leninism which they have been studying for many years already is 
taken to new heights by their moral-political teaching. Their combat 
training shows them how to handle their military equipment properly. They 
are psychologically steeled to withstand the pressures of modern combat, 
and have the confidence to fulfil their tasks. Am they are physically fit 
enough to do anything that is asked of them. In theory, therefore, Soviet 
soldiers are little short of supermen. 

However, the reality is rather different. Soviet military writers do 
admit to problems in all areas of the soldier's training. Officers are 
criticised for not taking the correct individual approach to the men under 
them. Such negative phenomena as callousness, arrogance, rudeness and lack 
of attention to :people's problems are criticised, and may even lead to an 
officer's expulsion from the Party.(96) At times, officers may not show 
the correct tactical awareness, particularly in unfamiliar situations such 
as night-fighting.(97) This inevitably lowers the morale of the troops 
because they are so dependent on the officer to provide leadership. 
Sometimes the officer is at fault for going too far in the opposite 
direction, and interfering with his subordinates' work, which also causes a 
lowering of morale: 11It turned out that the company corrmander practised 
:petty tutelage over the platoon leaders, not to mention the sergeants. He 
frequently substituted for them in taking lessons and drills".(98) Bearing 
in mind the vital role of the officer in creating the correct conditions on 
which the soldier's sustainability can be constructed, where such instances 
occur the foundations for the soldier's training will be weak. And, as the 
Russians say, too, "you cannot build castles on sand". 
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The biggest problem admitted to in Soviet military writings regarding 
moral-political training is achieving the correct balance between overdoing 
it and ignoring it. Lieutenant Colonel Sverdlov gave an example of the 
former, which served to induce nervousness in the soldiers*, yet on other 
occasions party-political work is pushed to one side by conunanders. 11A 
serious fault in the actions of some conmanders ••• is an undervaluation of 
party-political work." So wrote Major Masaev in an article entitled 11Do 
not forget about party-political work 11 .(99) That there was a need to write 
such an article means that the incidents he describes are not isolated. 
Furthermore, there is sometimes confusion over the content of political 
education, especially in recent years. A successful piece of academic work 
on political matters in the Soviet Union must mention two particular 
points: at least one quotation from Lenin and reference to a statement or 
speech by the current Party leader. Political education in the Armed 
Forces is expected to lean on both, too. In the late 1970's, Leonid 
Brezhnev gave this new significance when he published his memoirs, 
particularly recalling his experiences as a political worker in the Army in 
the Great Patriotic War, in the volume entitled "Malaya Zemlya" (Little 
Land). This became essential reading for political worker~. In December 
1978, Colonel Timerkhanov wrote, "It is impossible today to organise party
political work without having mastered this valuable legacy".(100) A year 
later, Colonel Zhuravlev was reporting along similar lines, and noted that 
a young political officer felt the need to re-read the work.(101) Now that 
Brezhnev is dead and has been succeeded by no less than three more General 
Secretaries, "Malaya Zemlya" does not appear to be required reading. One 
effect of the quick succession of Andropov, Chernenko and Gorbachev has 
been to illustrate how transient are the thoughts of the General Secretary. 
When something can be vital today and ignored tomorrow it cannot help the 
soldier to achieve the necessary inspiration from party-political work. 

The training of combat skills in the Soviet Army is helped by one key 
factor: simplicity. Simplicity of weapons design and simplicity of combat 
drills make combat training easier, yet not necessarily less effective, 
than in many Western armies. The motivation to keep things simple is the 
large proportion of the Soviet Army which is conscript soldiers (generally 
reckoned to be about three-quarters). When you have a man only for a 
limited perioo then it is far better to teach him to do well something 
simple, rather than complicating matters and confusing him. Also, in the 
heat of battle simple drills on easy-to-handle equipment, which have been 
so thoroughly learnt that they are second nature may well see the soldier 
through. Nevertheless, problems are encountered in this area, too. A 
common experience at the start of combat training is that the soldier may 

* 
See above, p. 351. 
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have fears, such as of his personal weapon - has he assembled and loaded it 
properly, might the report scare him? Combat training ought to iron out 
such problems early on. More important are the problems which hamper a man 
who is working as a member of a team or crew. If a loader in a tank or gun 
crew has not mastered his necessary military skills he could jeopardise the 
safety of the whole crew, and thus it is the task of the officers to be 
aware of such failings and ensure that soldiers who lag behind their 
comrades in combat skills are given extra help. Once again, if there are 
problems with combat training then the responsibility lies with the officer 
to correct the situation. However, if the officer himself is at fault then 
the problem becomes more serious. Officers are criticised for making 
exercises too easy and not "real" enough, and not knowing how to make 
proper use of equipment designed to increase the realism of the situation, 
such as pyrotechnics.(102) Other criticisms aimed at officers are the 
aforementioned lack of ability to act in situations slightly out of the 
ordinary, such as on night exercises.(103) In general, though, combat 
training under conventional conditions would appear to be one of the 
stronger elements of training for the sustainability of the soldier. 

Successes in the area of psychological steeling are less easy to 
gauge than for combat skills, which imnediately poses a problem. Senior 
Lieutenant Smirnov was convinced that his com:r;,any was ready for a tactical 
exercise, because their combat preparation had gone well. However, senior 
officers turned up to watch the exercise and the soldiers, unable to take 
the emotional strain this placed upon them, comnitted errors.(104) This 
illustrates one of the most common problems with psychological steeling: 
officers ignore it when carrying out combat training, asstnning that it will 
come of its own accord. It does not, and criticisms abound of officers who 
behave in this way: "This point of view, unfortunately, is 
widespread ••• "(105): 11 

••• The importance and significance of the 
psychological preparation of soldiers is not understood everywhere by us: 
in some cases it is notoriously undervalued"(l06): "Unfortunately, in our 
military district one still meets instructors who do not always correctly 
understand the essence of the psychological preparation of the 
officer".(107) Again, we see that the root of the problem lies with the 
Soviet officer, which underlines once more his vital role in the 
preparation of the soldier for sustainability. There seems to be little 
doubt that if the officer evaluates psychological preparation correctly, 
takes an individual approach with his soldiers, and leads by personal 
example, then psychological problems can be overcome. But in many cases, 
far too many from the Soviet point of view, that is a very big "if". 

The area where there would appear to be the least problems in 
instilling the necessary qualities for sustainability is that of physical 
training. The conditions of everyday life under which the soldier has grown 
up, which are much less canfortable than his Western counterpart is used 

CR-65 NATO UNCLASSIFIED 



NATO UNCLASSIFIED 

-392-

to, and the spartan conditions of barrack life - large, communal 
accommodation, no more than four square metres per soldier (108), no leave, 
no civilian clothes, pocket-money for pay - are good foundations to build 
upon if you want your soldier to be tough. The system of physical exercise 
at 0600 hours operates throughout the Army, sport is encouraged; it would 
be foolish to assume that Soviet soldiers en masse would be unfit. 
Nevertheless, although it is the area which must cause the least concern 
for Soviet military leaders, matters are still some way from being perfect. 
"Sporting preparation in the Army ••• should serve the interests of the 
troops' combat readiness first of all" (109); in other words, a successful 
football team is not necessarily going to win a war. Yet again problems can 
be traced back to the officers. On occasions they fail to organise p:iysical 
training properly, not making use of available facilities or not carrying 
out en route training. (110) Sometimes the problem is more basic, and thus 
more serious: "In our battalion, too, there are still officers with poor 
physical preparation".(111) If the officer is to lead by example it is 
essential that he is physically fit. 

However, if the above-mentioned problems were the only factors which 
threatened the sustainability of the Soviet soldier, then the Soviet Army 
would indeed have gone far to create a soldier capable of sustaining combat 
in all conditions. There are factors more serious even than those already 
identified. Some are implied by Soviet writings; others are simply ignored 
because it would not be politically expedient even to admit to their 
existence. 

Firstly, there are those problems which would come under the general 
heading of "social problems 11

• There is no doubt that the scope of this 
heading is far narrower when related to the Soviet soldier than the Western 
soldier. It is generally held that for Western soldiers sex is an important 
factor for raising 100rale, and deprivation can lead to low morale. Whilst 
Soviet men, and, therefore, Soviet soldiers, are by no means abnormal, and 
whilst accounts are legion of Soviet soldiers cononitting acts of rape as 
they marched across Eastern Europe in 1944 and 1945, restrictions imposed 
in peacetime are likely to make the Soviet soldier 100re restrained. During 
their two years conscript service, Soviet soldiers are not given the 
opportunity to mix with female company, and whilst there are undoubtedly 
violations of this regulation, the inherent discipline of the Soviet system 
will mean that the Soviet soldier would feel this deprivation less than the 
Western soldier. Thus, the question of sex is a negligible factor in 
considering the sustainability of the Soviet soldier. Similarly, the 
problem of drugs is unlikely to be so great as to have a serious effect. 
Although nothing is published in the Soviet Union admitting that there 
could be any problem with drugs in the Soviet Army, despite reports to the 
contrary from Afghanistan, it is highly unlikely that this is a major 
Soviet cover-up of a vast problem. 
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The "social problem" that is of great concern for Soviet military 
leaders, however, is that of alcoholism. It has long been recognised within 
the Soviet Union and abroad that alcoholism is the most widespread social 
ill throughout the population. Amongst the first sets of laws introduced 
after Mikhail Gorbachev became General Secretary were stringent 
restrictions on the sale and consumption of alcohol in May 1985. These 
laws should have had no effect on the conscript soldier, however, as he is 
banned from touching alcohol in any case. Nevertheless, reports are 
widespread of soldiers resorting to drinking anti-freeze, brake fluid or 
after-shave as a way of consuming alcohol. Such reports do not, of course, 
find their way into the Soviet military press. The attitude taken here is: 
soldiers are not allowed alcohol, therefore officially there can be no 
problem of alcoholism. To discuss one would be an admittance of a 
shortcoming in the system. Very occasionally there is mention of a problem 
amongst officers, who are allowed to drink. The unfortunate Senior 
Lieutenant Dogadin* was said to have "a weakness for alcohol" which is 
undoubtedly a polite way of saying that the officer had a drink problem. 
Nevertheless, it would be a mistake to over-emphasise the problem of 
alcoholism in relation to sustainability, and take the flippant approach 
that the way to stop the Soviet Army would be to lay crates of vodka in 
their path. History has witnessed many examples of armies going into battle 
under the influence of alcohol, and still emerging victorious. Keegan 
mentions it in the very different historical contexts of the Battles of 
Agincourt, Waterloo and the Sonme (112), and Dintner reports that even 
Soviet military commanders gave their troops alcohol before an attack in 
the Great Patriotic War.(113) Thus, whilst the problem of alcoholism in 
the Soviet Army certainly exists and should be borne in mind as a secondary 
factor which might hamper sustainability, it will not be the feature which 
will see the Soviet Army grind to a halt. 

Far more serious potential problems for the sustainability of the 
Soviet soldier are the questions which lie behind the moral-political 
teaching, yet which cannot be asked because of the nature of the Soviet 
system. It is automatically assumed that Soviet soldiers will be dedicated 
to the Motherland and to Marxism-Leninism, and it is on this foundation 
that moral and combat qualities are built. But what if it is not the case? 
The official Soviet view of their multi-national country is that it is one 
big happy family with the conunon bond of being a Soviet citizen. "Every 
[Soviet soldier] understands with all his heart that he is first and 
foremost a Soviet man, and only after that a Russian, a Ukrainian, a 
Belorussian, an Uzbekh or a Kazakh".(114) This is simply untrue. 
Resentment of the Russians and a fierce pride in their own republic is a 

* 
See above, note 22. 
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characteristic of many of the peoples of the USSR. This on its own does 
not mean that these people would not fight. On the contrary, if they felt 
that their own part of the country was under threat it is highly likely 
that they would fight tooth and nail to save it. The greater threat would 
be that of apathy and cynicism amongst young people. Marshal Vasilevskiy 
states that, "For every young person in our country love for the Motherland 
has become sacred. In her name he is prepared to undergo the oost severe 
ordeals, and, if necessary, even to give up his life".(115) This may have 
been true in the Great Patriotic War, and it may even be true if someone 
were to strike directly at the Soviet Union today; but the level of 
cynicism amongst young people today must call into doubt the strength of 
such fervour if a war were fought far from the Soviet border. 

As well as the potential problems posed by non-Russians possibly 
being anti-Russian and cynical, there may also be the question of language 
to contend with. The problem of soldiers, particularly from Central Asia 
and the Far East, not speaking Russian causes difficulties in training -
although simple drills can usually be put across once the necessary basic 
vocabulary is learnt - and in morale. Russians are not reknowned for their 
tolerance of non Russian-speaking Soviet citizens and the low norale this 
can cause amongst these "outsiders" would certainly be a hindrance to long
term sustainability. 

If the subject of patriotism can be called into question, then the 
question of ideological conmittedness can be even more so. This too, of 
course, is in the realms of the unspeakable for official Soviet discussion. 
It must simply be stated that Soviet soldiers have "an unshakeable 
communist conviction" and "a boundless devotion ••• to the Communist Party" 
(116) and left at that. Many Soviet citizens are apathetic towards politics 
and political rhetoric leaves them unmoved. If Soviet military leaders were 
naively to rely heavily on the devotion of their soldiers to the conmunist 
cause to see them through, they could receive a nasty shock. 

To put the problems posed by patriotism and ideology into context, 
however, it must be remembered that Russians do have a genuine love for 
their Motherland, and thus the distinction of whether they were fighting 
for Mother Russia or socialism in the initial stages of a war would be 
inmaterial. The real question as regards sustainability is whether or not 
the Soviet soldier would keep going in adverse conditions if he was 
fighting abroad and could see no threat to his Motherland. Pressure would 
then become great on those who really did believe in the ideology, 
especially the officers, to motivate their flagging soldiers. As a last 
resort, there is always the method used successfully in the Great Patriotic 
War: line up reliable troops behind the front line troops with the task of 
shooting any would-be deserters. As with much in the Soviet military 
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system, it is simple, but effective. 

There is, of course, one situation where even the threat of being 
shot may not give the Soviet soldier sufficient incentive to continue: 
enemy use of battlefield nuclear weapons. Major General Tabunov may boast 
of the fundamental ideological-psychological nature of Soviet soldiers, and 
say that, "there is no basis for doubting that it will show itself also in 
military actions with the use of means of mass destruction ••• "(117), but 
only because it would not be expedient to say otherwise. Attempts to p.it 
nuclear weapons on a par with any other new weapon system* reflect Soviet 
fears that they really do not believe that their soldiers would be able to 
cope with the stress arrl the horror of a nuclear attack. It is the one 
question about the sustainability of the Soviet soldier that has no answer 
at all. 

Conclusion. 

11For all the initial advantages which the communist armies' 
superiority in numbers gives them, their soldiers are not 
physologically different from those on the other side." 

John Keegan (118) 

Fran a biological point of view, Keegan's words are, of course, true. 
However, the sustainability of the Soviet soldier relies on more than 
biology. Politics, sociology and psychology all have important roles to 
play. The Soviet soldier has been brought up in a Marxist-Leninist 
society, and all his knowledge and reactions to the outside world have been 
conditioned by this. His way of life has taught him to expect less out of 
life than would his Western counterpart; he is more used to putting up with 
hardship. '!he whole Soviet system preaches discipline and a collective 
spirit. Thus, the Soviet soldier is a different sort of person fran any 
Western soldier, and the factors which govern whether he would be able to 
sustain combat in a war are not the same as those generally applied in the 
West. There is no magic answer as to whether or not he would keep going; 
there are too many unknown quantities which would be resolved only on the 
field of battle. However, Soviet military leaders feel that their basic 
framework of teaching moral-political, combat, psychological and physical 
qualities provides the possibility for the sustainability of the soldier, 

* 
See above, pp.353, 357. 
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especially when it is backed up by firm discipline, including the death 
penalty for those who will not conform. But an enemy use of nuclear weapons 
would shatter even the best laid plans of Soviet men. 
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7. A CASE STUDY: SUSTAINING TBE SOVIET ABMY IN AFGBANISD\N. 

The Soviet occupation of Afghanistan is now in its seventh year and 
the Soviet Army will soon have been fighting Mujahidin rebel forces twice 
as long as the Red Army fought Hitler's Wehrmacht. Fran the Soviet 
perspective the "limited contingent of forces temporarily stationed in 
Afghanistan" represents the consolidation of a victory realised in December 
1979. The invasion itself, which had been planned in mid-1979, rapidly 
followed the mobilisation of combat and support troops drawn primarily from 
the Turkestan and Central Asian Military Districts. The scale of 
mobilisation of Category 3 (cadre strength) Divisions for the invasion was 
unprecedented in peacetime, as was their full integration with troops of 
the regular army, SPETSNAZ and KGB. By early 1980 the success of the 
forces assembled in Afghanistan under 40th Army served to validate, for 
Soviet planners, the viability of the Armed forces' reserve system. Since 
that time Soviet forces have been fighting in Afghanistan supported by a 
rear area that stretches from 40th Army Headquarters in Kabul to the 
General Staff Headquarters in Moscow. Indeed, owing to the very scale of 
this rear area, and to the unique nature of counter-insurgency combat in 
Afghanistan, the war itself can be characterised as a logisitics war. A 
war that over the years may have stretched the credibility of Soviet combat 
power, but has strengthened the case for their ability to sustain combat 
forces in a protracted conflict. 

Because of Afghanistan's harsh environment and in spite of the 
special nature of warfare being waged by Soviet 40th Army there, its rear 
area is challenged on a scale far beyond the norms for a Soviet army in 
combat. Both the long-range area planning and the day to day logistics 
operations conducted by 40th Army reflects a flexible logistics 
infrastructure tailored according to the guidelines of Soviet logistical 
doctrine. On close inspection that infrastructure serves as the basis for 
the Soviet rear area in Afghanistan and as the subject of this report, 
promises to serve as a model Soviet rear area applicable to other theatres 
of military action, particularly NA'IO's Northern Region, where distance, 
terrain and climatic problems, although by no means identical, would be of 
a similar order of magnitude. The consideration of a scenario which 
projects a protracted conflict on the Northern and Southern Flanks of NA'IO, 
continuing after the collapse of the Central front, would see a more 
particular relevance in the Afghan experience than would a scenario on the 
Central Front. 

(a) The Logistics War. 

With the effective imposition of a Russian RAJ in the first few 
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nonths following the invasion of December 1979 the Soviet High Command 
recognised that the scale of logistics effort to support even a "limited 
contingent of forces in Afghanistan11 was enormous. In the West, observers 
were impressed with the speed of the initial buildup and expected a timely 
defeat of the rebels. When none was forthcoming, it appeared that the 
Soviets were "bogged -down", and were "ready to suffer their own Vietnam". 
From the Soviet perspective however, there was no sense of urgency to bring 
the conflict to a rapid close. With the mobilisation, invasion, and 
occupation of Afghanistan the Soviet forces had achieved victory. The 
fraternal assistance rendered its Afghan 11brothers-in-arms" would, in all 
likelihood, continue indefinitely. Soviet 40th Army, in conditions "as 
close as possible to combat" would continue to wage battles for control of 
resources and lines of communications: a logistics war (and from the early 
Soviet perspective - the only acknowledged war in Afghanistan). 

Some aspects of the battlefield are markedly unreal. For instance, 
all combat by Soviet forces in Afghanistan is conducted fran a peacetime 
strategic rear with total Soviet air superiority and the full co-operation 
of its Afghan host nation. Initially there was no drastic change in the 
teeth-to-tail ratio from those norms used by the invasion forces. Over the 
years, as the conflict took on the nature of a protracted counter
insurgency, logistics supply and security became the focus of 40th Army 
activities. Al though the tooth sharpened, the tail grew longer, and the 
logistics aspects for the Soviets has been perhaps the greatest challenge 
of the conflict. As the war continues, the key Soviet strategy has been to 
strengthen the Democratic Republic of Afghanistan's economy, and at the 
same time to deny its resources to the rebels. Dr Claude Malhuret, 
executive director of Medecins sans Frontieres, has observed this strategy 
first hand since the 1979 invasion: "In Afghanistan, the towns held by the 
occupying Soviet forces are not used as bases to secure a hold over the 
neighbouring areas. The towns are used as garrisons arrl as logistical 
stepping-stones. They provide storage facilities, aviation bases, barracks 
and strongholds.* 

(b) The Afghan Environment 

Afghanistan has been accurately described as less of a country and 
more of a roadway for the armies of the neighbouring regions to cross. But 
after centuries of invasions from various directions the roadway is not yet 
developed. Indeed, there is still but one major north south route leading 

* 
"Report From Afghanistan", Foreign Affairs 8 Winter 1983/84, p.428. 
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from the Soviet border to Kabul. The Afghan frontier not only with the 
Soviet Union but with Iran to the west and Pakistan to the east, consists 
of literally hundreds of infiltration routes across some of the most 
inhospitable terrain in the world. These traditional overland routes have 
been used both by the local populace for commerce, and by foreign armies 
for invasion. The Soviets consider Afghanistan to be part of the "Middle 
East", a key region that, for a number of political reasons, warranted the 
measures taken in December 1979 by the Soviet Armed Forces. But the locale 
in general posed an unprecedented challenge for the Soviet troops used in 
the invasion. Combat in Afghanistan was to prove the ultimate combination 
of II special conditions" for the Soviet ground forces. Throughout 
Afghanistan, fighting occurs on a regular basis in the 100untains, on the 
deserts, in the forests, under Arctic conditions and even in built up 
areas. The battlefields are non-linear and control of the lines of 
corranunications has been the goal of both Soviet 40th Army and and the 
Mujahidin rebels. 

Over the years, the perennial Soviet campaigns against the Mujahidin 
rebels have been a series of tactical manoeuvres. The last operational
scale campaign was the invasion itself, and the strategic dimension of 
Afghanistan was completed when the decision to invade was made in mid-1979. 
Thus, it is a tactical war being fought in Afghanistan. Battles are 
initiated and fought for security. It is a war of ambush and counter
ambush, a continuous series of struggles for control of the lines of 
comnunication throughout Afghanistan. But most significantly for the 
Soviets, as the only actual combat activity they have had to sustain over 
the past forty years. Afghanistan serves as a training ground for the 
viability (zhivuchest) of the Soviet forces: their weapons and equipment, 
their comnand and control systems, comnunication systems as well as their 
rear area support systems. 

(c) Force Organisation. 

The key elements of 40th Army in Afghanistan include the 103rd Guards 
Airborne Division, the 201st Motorised Rifle Division, 5th Guards Motorised 
Rifle Division, 108th Motorised Rifle Division, an air assault brigade, 
three motorised rifle brigades, two attack helicopter regiments, two 
transport helicopter regiments, three motorised rifle regiments and a 
rocket launcher regiment. These combat forces account for almost 80,000 of 
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* 
the estimated 120,000 Soviet troops now in Afghanistan. Considering the 
nature of Soviet combat operations in Afghanistan it is not unreasonable to 
assume that 30,000 of the Soviet forces in Afghanistan are dedicated 
support troops with an equal number dedicated to the logistics effort 
within the USSR itself. A majority of these troops would be organised into 
specialised rear area units which reflect the logistics demands of each arm 
of service in Afghanistan. These units include troops of motor transport, 
engineers, troops of the fuel supply service, medical service, signals 
(radio-technical), intendance (quartermaster) service, traffic control, 
road construction, food service and chemical. All of these troops of the 
Soviet rear are organised to see that the 40th Army is appropriately and 
adequately equipped for the demands of counter-insurgency warfare in 
Afghanistan. 

(d) Logistics Command and Control 

40th Army logistics infrastructure is controlled from a Rear Services 
Control Point colocated with 40th Army Headquarters in Kabul. -The 40th 
Army Deputy Commander for the Rear is responsible for the entire logistics 
and supply network within Afghanistan. He controls all operational rear 
area functions in Afghanistan. He is the principle controller and co
ordinator of the many logistics organisations and assets which make up 40th 
Army rear services. This Deputy Canmander for the Rear is also known as 
the Chief of the Rear aoo is responsible for establishing rear area 
security, tasking units for specific support missions, assigning deployment 
areas to support units in Afghanistan and co-ordinating rear area corranand 
and control in Afghanistan with the Chief of the Rear of the Soviet Armed 
Forces. Soviet logistics in Afghanistan has, since the early days of the 
occupation, relied on rear area operations groups to ensure consistency 
with those command operations groups maintained by 40th Army Headquarters 
in Kabul for co-ordination with the General Staff am Ministry of Defence 
in Moscow. 

(e) Logistics Doctrine and Operations 

Soviet logistics doctrine has been steadily evolving from experience 
in Afghanistan at the same pace that Soviet military doctrine in general 

* 
For a detailed analysis of the number of Soviet forces in Afghanistan 

see G. Jacobs, "Afghanistan Forces: How Many Soviet Forces Are There", 
Janes Defence Weekly, 22.6.85, ppl228-1233. 
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has been developing since the late 1970's. The Soviets have used their 
experience of combat under the special conditions of Afghanistan to ensure 
that their doctrine for the rear is consistent with those concepts that 
characterise the modern battlefield. Soviet logistics planners have over 
the years developed a highly mechanised logistics support system. ~taterial 
handling equipnent has increased in its quality and quantity. In the USSR 
palletisation, containerisation and improved packaging in the rear area and 
at border transhipnent sites have increased efficiency for Soviet 
logistics. In Afghanistan the Soviets have developed their tactical 
pipeline capability and introduced improved motor transport in great 
numbers. The Soviet capability for air delivery to forward areas, even 
fran other theatres using long range aviation, has been demonstrated in 
Afghanistan. Theatre helicopter assets for rear supply have greatly 
improved. Of all the recognized Soviet principles of logistics, those of 
centralised planning and tailoring for logistics units, prioritisation of 
supplies aoo the forward positioning of support elements are most clearly 
distinguishable in Afghanistan. 

Centralised planning in Afghanistan requires that concurrent tactical 
aoo logistical planning occurs on a daily basis with the Soviet 40th Army 
in Afghanistan. The 40th Army rear, also tasked with carrying the primary 
logistics burdens for the Afghan Army, most likely insists on stringent 
compliance with this principle. The concept of centralised planning 
ensures the co-ordination of logistic efforts in support of Soviet 40th 
Army, the Afghan Army and a good majority of the civilian economy of 
Afghanistan. This principle does not preclude flexibility in the Soviet 
logistics system, indeed if there is one word that could characterise 
Soviet logistics infrastructure in Afghanistan it would be flexibility. 
For every tactical experiment that is carried out on the Afghan proving 
grouoo there are many more attendant logistical adaptations as each special 
condition of the Afghan environment affects not only tactics but the 
supply, delivery and maintenance of th~ combat forces involved as well. 

Adaptations include moving the primary I.DC from overland to overhead, 
tailoring maintenance and medical services, and meeting the increased 
operational demands of a counter-insurgency. This flexibility accounts for 
the specialised tailoring of logistics units in Afghanistan. The reduced 
scale of combat activities in Afghanistan necessitates that logistics units 
in support of these operations be dedicated at a much lower level. This 
principle allows the allocation of logistic resources to combat elements 
active in areas more likely to harbour insurgent activities. Tailoring 
also allows Soviet 40th Army to assign local priorities for logistics 
support items. 

The Soviet logistics system operates on a relatively fixed sequence 
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of priorities: (i) amnunition, (ii) POL, (iii) technical supplies, and 
(iv) rations and clothing. However in Afghanistan these priorities have 
been changed to accamnodate the equipment and specialised combat situation. 
Prioritisation for 40th Army consists of: (i) POL, (ii) technical 
supplies, (iii) anmunition, and (iv) rations and clothing. With the 
undeveloped nature of the Afghan econany and the Soviet adherence to the 
forward positioning of its support elements, the need for transport of 
resources from the Soviet Union to Afghanistan demands enormous quantities 
of fuel for all elements of 40th Army. ·Maintenance and storage facilities 
have, of necessity, located forward along the lines of conmunication in 
Afghanistan, yet the transport demands remain high for the levels of combat 
and troops comnitted. Virtually all supplies used by the Soviets in 
Afghanistan must be shipped from the USSR.* 

(f) Lines of Communication. 

Road supply has been the key to the Soviet logistics effort in 
Afghanistan. Despite the extensive use of helicopters for resupply, motor 
transport over the underdeveloped road network within the country, remains 
the primary means of moving supplies. The vulnerability of road transport 
to ambush by the Mujahidin, however, has caused 40th Army to consider 
shifting this primacy. Virtually every road is subject to rebel 
interdiction. Each convoy is proceeded by a minesweep and escorted by an 
accompanying ground security force as well as by overhead surveillance and 
attack helicopters. Counter-ambush tactics have become of paramount 
importance to all Soviet units in Afghanistan. Repair work on roads, 
tunnels, bridges and passes is a continuous challenge for Soviet 
construction units stationed in Afghanistan. These units include both 
engineer and specialised road and rail construction troops. 

In that Afghanistan has virtually no railways and the road network 
throughout the country is limited**, though improving, the Soviet use and 
development of its air transport, by both long range aviation and 

* 
Soviet reports in late 1985 indicated that a kilogranme of wood was the 

equivalent of a kilogranme of bread - not only must the food be sent, but 
the fuel to cook it as well. See "Road Through The Salang", SU/8123/A3/3, 
SWB 2.12.85. 
** 

Soviet propaganda has labelled these transport shortcomings as 
"vestiges of colonialism and feudalism the young (Afghan) Republic has 
inherited from the past". See Soviet Military Review No 10, 1984, pp46-47. 
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helicopter units in Afghanistan, has been extensive. "The helicopter has 
becane a life-saver, the most important means of transportation. 
Helicopters transport soldiers, civilians, the mail, medicine, and 
bread".* In a number of isolated mountain areas resupply operations have 
depended exclusively on helicopters for transport. Extensive portions of 
the road lines of comnunication are impassable during the winter. Indeed, 
the two transport helicopter regiments of 40th Army aviation in Afghanistan 
account for an exclusive support system to those units aoo outposts located 
on the fringes of the logistics supply network. 

With the primary supply priority in Afghanistan assigned to POL, the 
need to rove it, store it, and replenish it remains critical. In 
Afghanistan the fuel refill is beyooo the nonns normally allotted for units 
in combat. The POL thirst of 40th Army is sated not only by caravans of 
bowsers and helicopter transported pillow tanks, but also by a most 
extensive series of Soviet tactical pipelines that now reaches fran the 
major supply point at Termez in the Soviet Union all the way to Kabul. 
Fuel consurnption in Afghanistan is, as expected, 30-50% higher than on the 
flatter terrain of other Soviet exercise grounds. In the mountains, such 
as those fouoo in Afghanistan, the Soviets have fouoo that "vehicles 
consume more fuel because of the ·· reduced at:Joospher ic pressure, poor 
condition of roads, presence of steep rises and dangerous turns aoo because 
of the need to move at low speed, also more trips have to be made because 
of the reduced carrying capacity of cargo transport. Consurnption of oil, 
lubrications and anti-freeze also increases".** 

.191. Maintenance and Repair. 

The special conditions of Afghanistan considerably affect the wear 
aoo tear of both tracked aoo wheeled fighting vehicles, especially with 
regards to the effects of heat, cold, dust and abrasive action on major 
canponents. While the terrain itself has challenged the capability of 
Soviet vehicles, the tempo of operations over the years has thoroughly 
tested the viability of Soviet military equipment. Over the years the 
Soviet military press has waged an incessant campaign to improve the 
quality of maintenance of the Soviet combat kit. One such article was 
quick to point out that the transmission, clutch and steering assemblies of 
vehicles suffered particularly in Afghanistan. Periods between maintenance 

* 
Krasnaya Zvezda, 6.4.82. 

** 
Tyl i Snabzheniya 7.84, pp43-47. 
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services are reduced by 35-40% in the case of wheeled vehicles and by 23-
30% in the case of tracked vehicles.* Other articles have provided hints 
and tips for operating combat vehicles in the mountains and on the deserts 
of Afghanistan and given examples of the dire consequences of failing to 
perform checks on braking systems, oil levels and night vision devices.** 
Overall, under conditions which could present considerable technological 
strain on the logistics system, Soviet vehicle and helicopter systems have 
apparently performed very well. Repairs have been accanplished on a timely 
basis although in the counter-insurgency combat environment a sense of 
urgency for return to the lines of damaged equipment is not the same as it 
would be in conventional operations. Some reports have indicated that 
items from the first line of Soviet combat equipment have been destroyed on 
the grourrl by Soviet fire when capture by the Mujahidin rebels was 
inminent. Otherwise evacuation to damaged equipment collection point has 
been made on a routine basis. With Soviet forces in Afghanistan it is 
useful to keep in mind the fact that for the first time with Soviet Army 
units, combat vehicles are used in combat conditions, and there are no 
specially designated vehicles for training, vehicles for inspection or 
vehicles for parade. Apparently all repairs are accanplished within 
Afghanistan as much as possible and only those items needing capital 
repairs return to depots in the USSR. 

One final aspect of maintenance in Afghanistan should be considered: 
the fragile nature of technological advantage, even when it is 
overwhelmingly superior. Helicopters, computers, close air support,. 
plastic mines arrl secure radios of 40th Army have on many occasions been 
effectively challenged by Lee-Enfield .303 rifles. In the long term, 
however, this challenge is relegated to an inconvenience for the Soviet 
forces. 

(h) Medical Support 

The medical support system in Afghanistan has not been arrayed in the 
way the Soviet grourrl forces expects to deal with the mass casualties of a 
conventional or nuclear war. Over the years medical service personnel have 
received little attention from the press because of the sensitive nature of 
Soviet casualties in Afghanistan. But that trend is changing and medical 

* 
Colonel V Tretyak, Voyennyy Vestnik 11.82. 

** 
See, for example, articles by Gds. Sen. Lts V. Gikst, Voyennyy Vestnik 

4.82 and A. Kryukov, Voyennyy Vestnik 4.84. 
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services in Afghanistan are receiving a newly discovered interest in Soviet 
military circles. According to the US State Department the Soviet Union 
has suffered over 30,000 casualties in six years of warfare in Afghanistan. 
10,000 Soviet soldiers and civilians have died in the Afghan war since 
December 1979. Evacuation and treatment of these casualties has been 
consistent with current Soviet military medical doctrine and considering 
the intensity and protracted nature of combat in Afghanistan, these 
casualty figures have been remarkably low. One suspects that the mark of a 
successful commander in Afghanistan is a low casualty rate. Non-combat 
casualties, on the other hand, have been extremely high. This has been a 
direct result of the primitive sanitary conditions found in Afghanistan and 
the lack of attention paid to troop hygiene by Soviet comnanders. A 
leading Mujahidin staff officer has expressed great surprise at the 
uncivilised and unhygienic habits of the ordinary Soviet soldier in 
Afghanistan.* Outbreaks of dysentery, hepatitis, and other infectious 
intestinal disorders have reached epidemic proportions with the Soviet 
forces - all attributable to improper sewage, refuse treabnent, 
contaminated water and poor hygiene. Such problems led the Soviet Armed 
Forces, at the beginning of 1984, to create an Extraordinary Anti-Epidemic 
Comnis~ion to control health and hygiene in Soviet Army units.** Overall 
medical support of 40th Army has apparently been improving throughout the 
course of the war and the medical service has, of necessity, been learning 
its lessons from the Afghan battle environment. 

J.il Operational Demands 

Fighting a counter-insurgency war leads to a sharp increase in some 
logistic burdens for the Soviet Army. In particular, there is a heavy 
demand for extra small arms, mines, explosives and manpack radios. As has 
already been pointed out· there are increased demands for fuel, spares, 
water and maintenance in the Afghan environment. Some reports indicate 
that many more vehicle spares are necessary to keep the vehicles on the 
road. Extra radio equipment has been necessary, both for rebroadcast 
(radio relay) and dismounted special security patrols. Special clothing, 
rations, bullet-proof jackets, weather shelters and water purification 
tablets are among the diverse demands that the widely dispersed units in 
Afghanistan make on the Soviet logistics infrastructure. On combat patrol, 
a Soviet soldier in Afghanistan is expected to carry up to 30 kilograms. 

* 
Engineer Mohanuned Es Haq, Advisor to Al Massoud, SSRC interview 11 July 

1984. 
** 

Krasnaya Zvezda, 7.1.84. 
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This load includes such items as canned meat, sugar, bread, water and, of 
course, pouches with spare sets of cartridges and grenades.* 

Behind enemy lines in Afghanistan is not in the enemy rear, but more 
likely anywhere well out front in a designated area of operations. A well
schooled Soviet commander or staff officer cou1a•spend a long time in the 
valleys of the Hirxlu Kush "searching for the front". Without a front line 
there are no safe rear areas, which is not only a feature of combat in 
Afghanistan but likely to be a feature of modern combat elsewhere.· Soviet 
performance in this environment, it should be noted, misrepresents Soviet 
power. It is in the pursuit of the conflict, rather than in its solution, 
that the Soviet Armed Forces and its logistics system will mark its 
success. Although combat in Afghanistan does not call for the massing of 
tanks, fighting vehicles and aircraft from the Soviet arsenals, and is 
perhaps the case of using a broad sword for a scalpel in a surgical 
operating theatre, the support staff and logistic infrastructure is still 
needed. The rear services of the USSR have performed extremely well in 
Afghanistan, and the Soviet press over the last few years has not hesitated 
to recognise these rear service heroes from Afghanistan.** 

(k) Conclusions 

From the Soviet perspective the combat tempering (boyevaya zakalka) 
of its "limited contingent of forces in Afghanistan", has proven to be a 
worthy test of its forces, equipment, command and control and rear area 
support systems. On the proving grounds of Afghanistan, Soviet forces 
continue to train for other battles in other environments - ItOdern mobile 
warfare. Organisation, drill and tactics will vary £ran the spectrum of 
"special conditions" which the deserts, deserts, mountains and glaciers of 
Afghanistan present, but the sustainability challenge is consistent, to a 
large degree, with an army in combat at the operational level of war. 
Indeed, although 40th Army is coooucting a unique kioo of warfare (sub-unit 
tactical counter-insurgency) in a unique environment - its demonstrated 
ability to sustain itself on the battlefield should be considered as a key 
to the Soviet experience in Afghanistan - if not the central feature of the 

* 
JpRS transcription of Moscow TRIJD, "Military Service: 

Mountains of Afghanistan", 14.12.ai:
** 

There in the 

Krasnaya Zvezda 25.1.85, even mentions the "Book of Honour of the Rear 
Services of the USSR Armed Forces", evidently established to recognise 
medal winners among the Soviet soldiers of the rear in Afghanistan. 
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war itself. Sustaining the 120,000 men of 40th Army in Afghanistan has 
proven to be the consistently successful aspect in what has fran the West 
been termed 11 a debacle" for the Soviet Armed Forces, "their Vietnam", "the 
equivalent of a Russian RAJ leading toward an end-of-empire". The Soviets 
have a different perspective: their Armed Forces continue to accept the 
military victory of December 1979 and continue to reap the benefits of 
experience in sustaining 40th Army in Afghanistan. 

With all the attention Soviet military doctrine pays to the 
experience of the Great Patriotic War, combat in Afghanistan has been ·no 
exception. In the Soviet press the ties are obvious. Hardly a week passes 
without a picture of the World War II veteran sitting side-by-side with the 
young veteran of service in Afghanistan. A recent Soviet television 
prograrrme emphasised the logistics nature of the Afghan war, and its ties 
to the logistics problems of the Great Patriotic War*: 

"It would not be far to Kabul in a straight line, but there are 
no straight roads in Afghanistan; from ravine to ravine, from bridge 
to tunnel, from peak to peak the concrete ribbon winds. From dawn to 
dusk, past open road barriers and past army posts, convoys of trucks 
carrying their loads of petrol, building materials, medicines and 
food for the Afghan people and for our troops. It is a lifeline, 
like the route across Lake Ladoga during the war, and just as 
dangerous and necessary." 

Despite its manifold problems and occasional spectacular failures, 
the Russians seem well satisfied with the rear area system servicing 40th 
Army in Afghanistan. A more balanced view might assess that it is the 
inherent flexibility of the system, as opposed to the soldier, coupled with 
a massive allocation of resources and almost total exclusion of public 
media coverage which has enabled the Soviet Army to sustain a long war with 
a conscript army against an ill equipped but determined enemy. Given the 
different conditions of the Central Front against NATO, it is difficult to 
draw direct parallels, especially at the operational level. There are 
probably as many 'lessons' from Afghanistan which are inappropriate to the 
confrontation with NA'IO as there are applicable ones. Which of these 
lessons, right or wrong, the Soviet Army applies to its European Theatre is 
yet to be seen. 

* 
"I Serve The Soviet Union" broadcasted 20300GMT 18.1085. 
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8. cnICUJSIONS. 

This has been, for us, a most interesting study, because it has 
thrown into sharp relief the very different approaches taken by NATO Armies 
on the one hand and the Soviet Army on the other to organisation and 
preparation for war. 

Both sides emphasize the supreme importance of the human element in 
war, but their reactions to this realization are diametrically opposed. It 
is realization of the importance of man that brings NATO Armies to place 
such great reliance on the performance of the individual in war, on his 
ability to form teams and fight together, and on his independent exercise 
of initiative and responsibility. On the Soviet side, it is the 
realisation of the importance of man to success in battle that leads them 
to take all possible steps to reduce reliance on him, to relieve him of the 
burden of decision and creative thought whenever this can be done. 

The Russians run their military system on the same lines as their 
social and econanic systems - planned and controlled as much as possible. 
The one most striking feature of the Soviet military system that this study 
has brought into focus is that there is a system - a systematic 
standardised and integrated approach to organising for war based on a 
thorough scientific study which is itself based on a mass of carefully 
collected data. 

The Russians believe that the sustainability of a military system, 
like any other aspect of that system, is not a matter of "subjective 
opinion" - i.e. intuitive guesswork - but is calculable. Not totally 
calculable, for that would be to deny the impact of the hwnan factor 
completely but, if that human factor can be reduced in its impact, then 
calculable to a very large extent. Assessments of sustainability must, in 
Soviet eyes, be objective. 

It baa been our aim in this study to acquire an understanding of the 
Soviet approach to the problem of sustainability. Our attempts to 
accomplish this have demonstrated to us that to understand one element of a 
system needs an understanding of the system as a whole. The whole concept 
of viability is an integral part of the Soviet approach to organising for 
battle. It is beyorrl our canpetence to comnent on whether the Soviet 
approach is better than NATO's or not. Canmon sense would lead us to 
venture that both approaches will have their advantages and disadvantages 
which will largely depend on the circumstances in which any war is fought. 
If we are right, then this means that NA'IO has something to learn from the 
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Soviet approach, just as they have something to learn from us. In the 
Soviet view, the ability of a force to survive conflict with the enemy 
depends on a number of factors, of which logistics is only one. The 100st 
important factor is deciding upon the best means of defeating the enemy at 
the operational-strategic level. Operations and tactics can then be 
devised to implement this plan. Then the most desirable force structure 
for the armed forces can be established, equipment procured, and men 
trained. 

However, national and cultural traditions, military routine and 
prejudice, historical conditioning, basic principles of physics and of 
human behaviour and, above all, existing resources, all combine to create a 
large gap between what would be ideal and what can actually be attempted or 
accomplished. It is a measure of the effectiveness of the Soviet system 
that it succeeds in reconciling these conflicting demands to produce an 
effective military system from what most Western specialists would consider 
an inferior resource base. The steps to this, at least as far as 
sustainability is concerned, are as follows: 

1. The Soviets have invested heavily in a system to establish the 
parameters of sustainability requirements. The main component of this 
system is a large operational research effort to provide a data base for 
study and calculation. This data is drawn from: (a) empirical research -
analysis of military experience, especially of those examples thought most 
relevant to future warfare; (b) theoretical and technical calculations of 
the physical principles of weapons; (c) practical trials and 
experimentation under close scrutiny to establish the validity of (a) and 
(b); (d) theoretical work to develop mathematical equations to express the 
values determined by (a), (b) and (c). 

2. The data and calculations are then developed into simple aids: 
practical graphs, tables, nomograms and equations, and produced in 
reference manuals, textbooks, or aide-memoirs. These aids are constantly 
updated and supplemented by new ideas and improvements published in the 
official military training press. Officers at all stages of their training 
are taught to rely on these aids to help them plan the battle. Even at the 
highest level, battle planning is done as a disciplined drill. Drill does 
not necessarily stifle initiative. If correctly applied, it merely 
relieves the commander of trying to 'reinvent the wheel' at a difficult 
moment when time is short. It reduces the need for inventive thought under 
pressure and stress, making it easier to be creative with the available raw 
material. 

3. 
available; 
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On the basis of: (a) the calculations; (b) new weapons 
(c) the need to make a sensible use of existing weapons and 
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supply stockpiles; (d) a study of wartime and exercise experience; (e) an 
awareness of the limitations of the human raw material available as 
soldiers and officers; (f) an attempt to study the enemy capabilities, 
intentions and style of war, weaknesses and strengths and, above all; (g) 
a realization of the objectives for which the war would be fought and of 
the penalties of failure, the Soviet forces are organised and structured, 
training is planned, concepts of operation are refined, equipment is 
designed, rules and regulations with the force of law are implemented, and 
thus a system is created. 

4. The standard system thus created is imposed on both the Soviet 
soldier or officer and on Soviet allies. On the former by a rigid and, in 
war, draconian military discipline with severe :punishment for failure; on 
the latter by political-military and econanic control and by a clever 
system of vetting, training and supervising the corranand and staff of the 
NWSP Armies. There is no Warsaw Pact doctrine, there is only Soviet 
doctrine, enforced on the NSWP armies whether they like it or not. 

As a result of our study, we confess to being impressed by the system 
which the Russians have developed. It appears to us to make a very logical 
and econanical use of resources, and to be truly synergistic. It is also 
our conclusion that the Russians themselves ~ve great confidence in this 
system and consider it intellectually and practically superior to the 
'systems' on which NA'l'O functions, al though we ourselves are unable to 
assess the validity of this view. However, there is now sufficient 
material available to enable us to play a wargame of an East-West conflict 
using entirely Soviet data for both sides and the Soviet method of 
analysis. Thus we do have the potential 'to see ourselves as others see 
us' if only we are prepared to make the effort. 

We also discern what we consider to be failings in the Soviet 
approach. The Russians have traditionally had an inferiority complex 
towards the West in cultural and technical matters. This, when coupled 
with an ideological conditioning and an intense patriotism, makes it very 
difficult for them to allot any credit to the enemy or to learn £ran his 
concepts (as opposed to his technology, and to admit the mistakes and 
failings of their own system (as opposed to failings of individuals). 
Their military historical research is hampered in this way and their view 
of Western military abilities distorted. For example, it has certainly led 
them in the past to attribute to Western technology many of the recent 
Western successes in air to air combat in local wars that might more 
appropriately be laid at the door of pilot training and the encouragement 
of initiative. Even though there now appears to be a dawning realization 
of this, it will prove very difficult to apply Western concepts to the 
Soviet system without changing the system itself. 
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It is this awe of Western technology that has shaken the Russian's 
confidence in their way of doing things more than any other single factor. 
If the West can integrate its new technology into tactics and deploy it in 
strength, with men trained to use it (the Russians make a worst-case 
assumption that we can and will do this) then this will revolutionize the 
battlefield because of the time factor. NA'IO will be capable of getting 
within the Soviet "command and control cycle" and negating any Soviet plan. 

This, therefore, dictates the path for future developments in Soviet 
military doctrine.* These developments in technology must be matched so 
that the West does not achieve a 'technological breakthrough' • As this 
technical research is dependant on civilian ~ysical scientific research 
and not on weapons design alone, resources must, if need be, be switched 
from the military to the civilian sectors - less guns now for the sake of 
more guns (or perhaps death-rays) later. The military do not like defence 
cuts but to continue on the same path of producing ''more tanks" might be 
suicidal, because more tanks and guns and anmunition will no longer 
guarantee success in a future war. Given calculations of NA'IO's current 
force and mobilizable reserves, it seems to us that the Russians consider 
that they already have a correlation of forces guaranteeing them a 
reasonable chance of success in war providing that they can achieve a 
degree of surprise. Modern technological developments threaten, in their 
eyes, to deprive them of this chance.** 

Operational doctrine for sustainability seems to be developing along 
discernable paths too, as follows. The Russians have confidence in their 
mobilization system and may well consider that military savings can be 
accomplished by reducing manpower in their "fully deployed" 1st Category 
formations. The stockpiling of traditional items of equipment will allow 
200 and 3rd Category mobilization forces to be much better equipped than 
before. However, the current organizational structure of forces (division 
am regiment with fixed tables of organization am equipment am large 
battalion and company tactical groupings) seems increasingly inappropriate 
for exploiting the potential of new levels and types of equipment anc1 for 
dealing with the diversity of NA'IO defences. Over the next five years or 
so, we might, therefore, expect to see a more flexible force structure 
introduced, based on smaller sub-units and all arms tactical formations 

* 
See VIZH, 4.86. Leading article. 

** 
In fact the Party guarantees that the Armed Forces will continue to 

have sufficient strength to ensure their victory in war. See VIZH, 4.86, 
p.6. 
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without;a fixed 'IO&E. 

Operational planning emphasises the increasing importance of 
achieving surprise and deep penetration, and finishing the war quickly. 
The Russians seem to consider the encirclement as. the best operatio~al 
concept for accanplishing this. The role of highly mobile penetration 
.forces (OMGs and air mbile forces) would .appear to be developing as a 
means of canpleting such an encirclement. If an offensive can be carried 
out without a real breakthrough phase then, according to calculations, the 
operation can probably remain viable sufficiently long to encanpass NA'IO's 
defeat as far as the Rhine, and this provoke a collapse of NA'IO's 
resistance. 

The Russians' greatest need in all this seems to be to improve the 
efficiency and speed of their comnarx1 and control. The system of 
calculation and planning is certainly tailor-made for the. employment of 
ADP, although whether autanation of the current C&C system will achieve the 
desired effect, or whether significant changes in the system will be 
necessary remains to be be seen. 

Throughout the whole of the study we have been struck in our reading 
of the Soviet military press, not only by the Russians' positive smugness 
that they have got the doctrine right, but by a certain lack of confidence 
in their ability to meet doctrinal requirements in practice. This was true 
of the Red Army in the 1941-5 War, and, of course, the same could have been 
said of the US and British Armies. However, in 1945, the Soviet, US and 
British Armies could all, in the end, sustain their forces in the face of 
attrition in the end by piling in more men, tanks, guns, planes, bombs, 
shells and bullets. General Eisenhower's assessment that the mst 
important pieces of equipnent in WWII were the truck, the bulldozer and the 
dakota, points to a recognition of this fact. In a future war, the 
Russians insist, stockpiles alone will no longer guarantee sustainability. 
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PREFACE 

This Appendix to the Report on the Sustainability of the Soviet Army 
in Battle, and the report itself, were prepared under contract to SHAPE 
Technical Centre by the staff of the Soviet Studies Research Centre at 
Sandhurst (UK) through John Bell Technical Systems in support of S'IC's 
programme of work for 1986. It presents a Soviet perspective of the 
problems of sustaining the viability of their forces in combat. 

The views expressed ate those of the individual contributors and do 
not necessarily reflect the views of the UK MCD, SHAPE or STC. The report 
is not classified, nor has any classified information been used in its 
preparation. It should not be used outside official circles without prior 
reference to the authors or STC. 
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Appendix 1 to Annex A 

Table 40. Composition of Forces and Density. 

l SOVIET FORCFS AND EQUIPMENI' ENEMY 

:---------------------------------
RATIO 'PER/KMl'IDl'ALl 'IDrAL PER/KM 

1. AT START OF OPERATION 

OVER ENl'IRE FRONl'AGE AND DEPrH 

A. NUCLEAR ROUNDS 

B. NUCLEAR DELIVERY MEANS. 
TACTICAL OPERATIONAL SSM 
AIRCRAFT 
TACTICAL SSM 
NUCLEAR ARTILLERY 

c. DIVISIONS 
MRD 
TK 

D. TANK 

E. ARI'Y AND MORI'ARS 
l00MM+ 
l00MM 

F. MGM 

G. AIR DEFENCE 
HIGH ALTITUDE 
IDW ALTITUDE 

H. AIRCRAFT 
FIGHTER BOMBERS 
BOMBERS 
FIGHTERS 
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Table 41. Composition of Forces and Density. 

I SOVIET FORCES AND ECOIPMENT ENEMY 
1----------------------------------

RATIO 1PER/I<Ml'IOTALI 'IOl'AL PER/RM 

2. CN AXIS OF MAIN ATTACK ------
OVER ENTIRE FRONI'AGE AND DEPrH 

A. NUCLEAR ROUNOO 

B. NUCLEAR DELIVERY MEANS. 
TACTICAL OPERATIONAL SSM 
AIRCRAFT 
TACTICAL SSM 
NUCLEAR ARTILLERY 

c. DIVISIONS 
MRD 
TK 

D. TANK 

E. ARl'Y AND MORTARS 
l00MM+ 
l00MM 

F. A'IGM 

G. AIR DEFENCE 
HIGH ALTITUDE 
I.J:Nl ALTITUDE 

H. AIRCRAFT 
FIGHTER BOMBERS 
BOMBERS 
FIGHTERS 
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Table 42. Composition of Forces and Density. 

I SOVIET FORCF,S AND EQUIPMENI' ENEMY 

:----------------------------------
TOl'AL PER/KM RATIO I PER/KM I rorAL I 

3. OJ SECONDARY AXIS 

OVER ENTIRE FRONTAGE AND DEPI'H 

A. NUCLEAR ROUNil3 

B. NUCLEAR DELIVERY MEANS. 
TACTICAL OPERATIONAL SSM 
AIRCRAFT 
TACTICAL SSM 
NUCLEAR ARTILLERY 

c. DIVISIONS 
MRD 
TK 

D. TANK 

E. ARl'Y AND MORTARS 
lOOMM+ 
lOOMM 

F. AmM 

G. AIR DEFENCE 
HIGH ALTITUDE 
Ulv ALTITUDE 

H. AIRCRAFT 
FIGHTER BOMBERS 
~ERS 
FIGHTERS 
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Table 43. Composition of Forces and Density. 

I 
I SOVIET FORCES AND EQUIPMEN.r ENEMY 

:----------------------------------
RATIO 'PER/KMl'IOI'ALI 'IDI'AL PER/KM 

4. AFTER INITIAL NUCLEAR STRIKE 

OVER ENTIRE FRONTAGE AND DEPrH 

A. NUCLEAR ROUNOO 

B. NUCLEAR DELIVERY MEANS. 
TAcrICAL OPERATIONAL SSM 
AIRCRAFT 
TACTICAL SSM 
NUCLEAR ARTILLERY 

c. DIVISIONS 
MRD 
TK 

D. TANK 

E. ARl'Y AND MORl'ARS 
lOOMM+ 
lOOMM 

F. ATGM 

G. AIR DEFENCE 
HIGH ALTITUDE 
I.DR ALTITUDE 

H. AIRCRAFT 
FIGHTER BOMBERS 
BOMBERS 
FIGHTERS 
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Table 44. Composition of Forces and Density. 

! SOVIET FORCES AND EC(JIPMENT ENEMY 

:---------------------------------
RATIO I PER/KM I 'IOTAL I 

5. AT END OF 1ST DAY OF OPERATION -----------
OVER ENTIRE FRONTAGE AND DEPrH 

A. NUCLEAR ROUNJlS 

B. NUCLEAR DELIVERY MEANS. 
TAC'rICAL OPERATIONAL SSM 
AIRCRAFT 
TAC'rICAL SSM 
NUCLEAR ARTILLERY 

c. DIVISIONS 
MRD 
TK 

D. TANK 

E. ARTY AND MORTARS 
lOOMM+ 
lOOMM 

F. A'IGM 

G. AIR DEFENCE 
HIGH ALTITUDE 
I01 ALTITUDE 

H. AIRCRAFT 
FIGHTER BOMBERS 
BOMBERS 
FIGHTERS 
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Table 45. Composition of Forces and Density. 

f SOVIET FORCES AND EQUIPMENT ENEMY 

1---------------------------------
RATIO 1PER/I<MfTOI'ALf 

CR-65 

6. CN ACHIEVEMENT OF IMMEDIATE 
mmC'l.'IVE OF ARMIES 

OVER ENTIRE FRONTAGE AND DEP.rH 

A. NUCLEAR ROUNIS 

B. NUCLEAR DELIVERY MEANS. 
TACTICAL OPERATIONAL SSM 
AIRCRAFT 
TACTICAL SSM 
NUCLEAR ARTILLERY 

C. DIVISIONS 
MRD 
TK 

D. TANK 

E. ARTY AND MORTARS 
l00MM+ 
l00MM 

F. ATGM 

G. AIR DEFENCE 
HIGH ALTITUDE 
ION ALTITUDE 

H. AIRCRAFI' 
FIGHTER BGfBERS 
BOMBERS 
FIGHTERS 
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Table 46. Composition of Forces and Density. 

j SOVIET FORCES AND EC(JIPMENT ENEMY 

:---------------------------------
RATI01PER/KM:'IDTALj 

CR-65 

7. CE ACHIEVEMENT END OF IMMEDIATE 
OOJEC'I'IVE OF FRONT -

OVER ENTIRE FRONTAGE AND DEPrH 

A. NUCLFAR ROUNDS 

B. NUCLEAR DELIVERY MEANS. 
TACTICAL OPERATIONAL SSM 
AIRCRAFT 
TACTICAL SSM 
NUCLEAR ARl'ILLERY 

C. DIVISIONS 
MRD 
TK 

D. TANK 

E. ARI'Y AND MORTARS 
l00MM+ 
l00MM 

F. A'roM 

G. AIR DEFENCE 
HIGH ALTITUDE 
IDW ALTITUDE 

H. AIRCRAF.r 
FIGHTER BOMBERS 
BOMBERS 
FIGHTERS 
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Table 4 7. Composition of Forces and Density. 

I 
I SOVIET FORCES AND EQUIPMENT ENEMY 
:---------------------------------

RATIO I PER/KM: 'IOTAL I 'IOrAL I PER/KM 

8. AT END OF SUBSEQUENT OBJECTIVE 
OF FRON'!'-

OVER ENTIRE FRONTAGE AND DEPI'H 

A. NUCLEAR ROUNJlS 

B. NUCLEAR DELIVERY ME:ANS. 
TACTICAL OPERATIONAL SSM 
AIRCRAFT 
TACTICAL SSM 
NUCLEAR ARTILLERY 

c. DIVISIONS 
MRD 
TK 

D. '12-\NK 

E. ARI'Y AND MORTARS 
l00MM+ 
l00MM 

F. ATGM 

G. Am DEFENCE 
HIGH ALTITUDE 
IOi ALTITUDE 

H. AIRCRAFT 
FIGHTER BOMBERS 
BCJ,1BERS 

FIGHTERS 
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Appendix 2 to Annex A 

Availability of Forces and Weapons. 

Table 48. Availability, Time of Use, and Distribution of Chemical and 
Nuclear Weapons. 

!TASKS 
!DELIVERY 
IMF.ANS 

: DIVISIOO: ARMY I FRON!' I RF.SERVE: SRF I AIR I TOrAL: CHEMICAL I 
3 10 20:20 40120 401 TVD ITHEATREIEORCEI !ROCKETS 

I 100 I 100 I IRCX::KETSI I I 
1--------------------------------------
ITOrAL OPERATICNI 
:--------------------------------------
IAVAIL~BLE ~ 
1--------------------------------------
'WILL ARRIVE: 

ISi' DAY 

2ND DAY 

3RD DAY 

ETC. 

1DISTRIBUl'ION PER TASK: 
:--------------------------------------
I INITIAL STRIKE 
:--------------------------------------
I ENEMY NOC wms 
1--------------------------------------
IGROUND EORCE 
IUNIT 
1--------------------------------------
IPVO 
1--------------------------------------
ICOMMAND POSTS 
:--------------------------------------
I AIRFIELDS 
:--------------------------------------
:IMMEDIATE MISSION: 
:--------------------------------------I REPEL 
ICOUNTER-ATTACK 
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fTASKS 
fDELIVERY 
1MFANS 

fDIVISIWfAR-tY fFRONrfRESERVEf SRF f Am f'IOTALfCHFMICAL 
f 3 10 20f20 40120 401 TVD ITHEATREIFORCEf fRCX:KETS 
I I 100 I 100 I f.ROCKETSf I I 

RIVER CROSSING f 

ETC. 

1SUBSEQUENI' MISSION: 

I I. 

f-------------------------------------
1 FRONTAL RESERVE f 
:---------------------------------------
1D!STRIBUTED 'IO ARMIES: 

2nd G 

NGF 

20th G 

8th G 

1st G TK. A. f 

3 SHOCK A. 
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Table 49. Availability and Technical Condition of Tanks, SP Guns and 
Arroured Vehicles at Start of Operation. 

:AI«IES 
I 
I 
I 
I 
I 
I 

:OPERATIONAL 
I 
I 
I 
I 

IKM BEFORE 
'MAINTENANCE 

3500 

3000 

2000 

1500 

1000 

IN REPAIR 
,NOW 
I 
I 

:LIGHT 
I 
I 

IMEDIUM 

CR-65 

2 G NORrHERN 20 G 8 G I 
I ,-----------------------------: 

I TANK: ARI'Y I BMP I TANK I ARl'Y.1 BMP I TANK I ARI'Y: BMP I TANK I ARrY I BMP I , ___ , ___ , __ ---'--- __ , ___ , ___ , __ , ___ , ___ , __ 

,--,---,--,--,---,--,--- --- ,--,--,--,--
1 I I I I I I I I I I 
I I I I I I I I I I I 

1--1--1--1--- 1
--

1
--:---- ---1--:---1--1--

1 I I I I I I I I 
I I I I I I I I I 

1--:--:--1-- --'--,-1--:---1--1--
1 I I I I I I I I 
I I I I I I I I I I 

:---:---:--:--- ---1--1--:--1---1--- '--
I I I I I I I I I 
I I I I I I I I I 

'--'---1--'-- -- 1
---

1
---

1
--

1--1---
1 I 
I I ---1-- -- --- --- -- ___ , __ _ 
I 
I 
I 
I 

---1--
1 
I ---:--
' I 
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IARMIES 
I 
I 
I 
I 
I 
I 

!OPERATIONAL 
I 
I 
I 
I 

IKM BEFORE 
'.MAINTENANCE 

3500 

3000 

2000 

1500 

1000 

IN REPAIR 
,NCM 
I 
I 

ILIGHT 
I 
I 

IMEDIUM 

I 
I 1 G TANK 3 SHOCK 
:--------------, 
'TANKIARTYIBMPITANKIARTYIBMP' 

I 
I 
I 

__ ,_,_, __ ,_,_ 
I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I I 

---'---1--'---'---'--
I 
I 
I 
I 

-1-, 
I 

---'-

-,---,--,--
1 I I 
I I I , __ _ 

I I 

__, ___ , ___ , __ 
I I I 

I I I I I 
I I I I I 
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Table 50. Supplies and Materiel. 

TYPE OF SUPPLY 

l'IOl'AL FOR 
IOPERATI(l\J 
I 
I 

AMMUNITION I 
........................................ __,,...==-r---=-,-,-.,.,.....,... ......... _...,_.....,,... __ .....,...,...,,,,.,...,.. ...... ~~==~-~I 
lARrILLERYlROCKETlTANKlANrI;ATGMISAISAMIAMIBOMBlAIR: 

ITANKI IAMM0 1 

1------------------------------------
IAVAILABLE IN: 
ITROOP UNITS 
1------------------------------------
IIN FRONr 
IDEPOI'S 
1------------------------------------
IWILL RECEIVE I 
!EXPENDITURE I 
1------------------------------------
IREMAINING 
IAT END 

CR-65 

l 'IDrAL FOR : I ROCKET 11 POL l lFOOD 1 

IOPERATIOO : IFUEL 11 I I 11 
I I I I 11 

I 11 l IGASIDIESELIAIRI l I 11 
I 
I 

!AVAILABLE IN 11 I I 11 
I I 11 

ITROOP UNITS 11 11 11 
I I 11 11 

I 
I 

IIN FRONr I I 11 I I 
I I 11 I I 

!DEPOTS 11 11 11 
I I I I 11 

I 
I 

IWILL RECEIVE l l 11 11 
11 11 

!EXPENDITURE 11 I I 11 
11 11 11 

I 
I 

!REMAINING I I I I I I 
I I I I 11 

IAT END I I I I 11 
I I I I 11 
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Table 51. Distribution of Air Sorties. 

: ___ MISSIONS I COMBAT l '.IOTAL I INITIAL I IMMEDIATE I SUB.SEQUENT I RESERVE 
I I CCMPOSI-1 EMPIDYMENI' I NUCLFAR I MISSICN I MISSICN I 
I UNITS I TION I I STRIKE I I I 

FIGHTER 

FIGHTER BOMBER! 

1BOMBER 
1-------------------------------------
l'.IOTAL 
1------------------------------------
IAIR 
IRECCE 
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Table 52. Signal Plan. 

: : : :ocKNCMLEDGEMENl' 
1MEANING OFIRADIO ANDITELEPHONEI--------
SIGNAL I TELEGRAPH j I RADIO TELEPHONE 
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Table 53. Distribution of Support Units. 

CR-65 

I 
I 
I 
I 

IARMY & FRONTIROCKETIAIR IENGINEERICHEMICAL 
I RESERVE : & ARTY: DEFENCE I I 

1-----------------------------
12 GA 
1-----------------------------
'NG ARMY 

20 GA 

1 GTA 

8 GA 

3 SA 

RESERVE 
,DIVISION 
:-----------------------------
I FRONT MOBILEI 
!OBSTACLE Dfil'I 
1-----------------------------
IUNDER DIRECI'I 
!CONTROL I 
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Appendix 3 to Annex A 

Table 54. Annex to Front Plan. 

COMBAT OPERATIONS SCHEDULE 

IPHASE 
I 
I 

1ST ECH l 2ND ECH l RESERVE I SSM I ARl'Y l AT l PVO l AIR I AIR AR4Y 
ARMY IARMY l I I I I l I 

1------------------------------
IINITIAL I 
INUC STRIKE I 
:-------: 
IARTY PREP IIn these blocks are shown the specific details 
I 'who, where, when, what group, etc. with reference 
IFIRST Jl1\.Y to the annexes. This shows how each phase is 
I accomplished including the predicted enemy actions 
IDEFFAT ENEMY and what is done about them. It shows the 
ICOUNTER-A'ITACK duration and phases of the various artillery 
1------- strikes, how many aircraft are allocated to eachl 
'COMMIT 2ND axis and event, and what each army and reserve! 
ECHEI.DN ,division does. I 
-------1 l 
IMMEDIATE 
FRONT OBJECT 

,CROSSING 
I RIVER RHINE 
1-------
IOPERATIONAL AIR 
!ASSAULT LANDING 
1-------
INAVAL ASSAULT 
1-------
ISUBSE{JJENT 
lFRONI' CBJECT 

CR-65 

'This schedule is written during the 'organization' 
of combat' phase and is an annex to the plan. 
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ANNEX B 

STATISTICS OF OPERATIONAL AND TACTICAL NORMS. 

Details are contained in the list of Appendices below: 

Average densities of manpower/weapons in 
breakthrough sector together with scale 
of front offensive operations in GPW. 

Massing of forces and weaponry on the 
main axis 

Scale of army offensive operations from 
July 1943 

Examples of offensive operations of tank 
armies 1943-1945 

Density of artillery in breakthrough 
sectors in army offensive operations 
1944-1945 

Distance and time dispersion of tank 
armies before battle 

Preparation time for tank army 
operations in GPW 

Comparison of operational densities of 
Soviet and German forces at start of 
East Prussia Operation 

Operational structuring of the fronts 
and combined arms armies at the start of 
the Visla--Oder Operation 

Operational density of arty, tanks, SP 
guns and infantry at the beginning of 
the Visla--Oder Operation 

Appendix 1 (Tables 
55-56) 

Appendix 2 (Table 57) 

Appendix 3 (Table 58) 

Appendix 4 (Table 59) 

Appendix 5 (Table 60) 

Appendix 6 (Table 61) 

Appendix 7 (Table 62) 

Appendix 8 (Tables 
63-64) 

Appendix 9 (Table 65) 

Appendix 10 (Tables 
66-67) 
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Operational structuring of the fronts at 
the start of the Berlin Operation Appendix 11 

Artillery Grouping of 8 Guards Army on 
16 April 1945 (Berlin Operation) Appendix 12 

Copy of Sketch map of Fireplan-8 Guards 
Army in Berlin Operation Appendix 13 

Page 

(Table 68) 459 

(Figure 24) 461 

(Figure 25) 462 

NB. 1st Period of the Great Patriotic War (GPW) - June 1941-December 
1942. 

CR-65 

2nd Period of GPW - January 1943-June 1944. 

3rd Period of GPW - June 1944 - May 1945. 
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Appendix 1 to Annex B 

* Table 55. Average Densities of Manpower and Weapons in Breakthrough 
Sectors-. -

* 

Manpower and 
Weapons 

Average Density on 1km of Breakthrough Sector 

1st Period 2nd Period 3rd Period 

infantry 4-5 
km to one rifle 
division 

guns and mortars 20-80 

tanks and SP guns 3-12 

(tanks and SP guns (3-6) 
in close support 
of infantry 

2.5-3 

120-220 

18-40 

(10-20) 

Tankovyy Udar, A. I. Radziyevskiy, p.40. 

1.2-2.5 

200-300 

70-85 

(12-30) 
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Table 56. Scale of Front Offensive Operations in GPW. 

Item 1st Period 2nd Period 

Sector of advance 300-400 75-250 
(km) upto 600 

Depth of operation 70-80 100-200 
(km) 

Average tempo of 4-5 10-20 
advance 
(km per 24 hrs) 

Duration of 14-20 10-20 
operation (days) 

* 
Ibid, p.41. 
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Appendix 2 to Annex B 

Table 57. Massing of Forces and Weapons on the Main Axis in Army 
Operations of the Great Patriotic War*. 

!Title and date 
lof Operation 

IArmylFront-lBreak- !Density on 1km of Break
lage lthroughlthrough Sector on main axis 

I 
I 
I 
I 
I 
I 
I 
I 

I (km) I sector 1--------------
1 I (km) I Rifle I arty I tanks + SP guns I MBRL 
I I ldivs labovel-------1 
I I I per kml76mn : inf spl in all I 

1 IKlin (Dec 41) 30A 80 
2 IGzhat (Jan 42) 20A 20 
3 !Kharkov (May 42) 6A 80 
4 IVolkhov (Jul 42) 61A 80 
5 IRzhev-Sichev 31A 19 

I (Aug 42) 
6 !Volga counter- STA 35 

I offensive 
l(Nov 42) 

17 IVol'khov llGA,36 

* 

I (Jul 43) I 
8 IBelgorod-Kharkov 53A 17 

l(Aug 43) I 
9 IOrsha (Jun 44) 11GA'35 
lOIYassi-Kishinev 37A 9 

I (Aug 44) 
lllEast Prussian 

I (Jan 45) 
121Visla-Qder 

I (Jan 45) 
131Berlin (Apr 45) 

I 
I 

25A 17 

69A 55 
56A 13 
8GA 13 
3GA 28 

8 
18 
10 
9 

14 

14 

7 

16.5 
6 

6 

Savkin, op. cit., Table 4, p.283. 

7 
1.5 
3 
2 
1.5 

3 

1.3 

1 

1.1 
1.5 

0.7 

0.9 
1.4 
1.0 
1.6 

10 1 
44 9 
38 7 
76 11 
108 13 

68 12 

185 21 

154 11 

181 22 
242 17 

276 

252 
185 
268 
215 

30 

27 
13 
29 
11 

CR-65 NATO UNCLASSIFIED 
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33 
29 

27 

46 

41 

46 
52 

72 

73 
49 
83 
50 

1 
5 
1 
15 
47 

4 

10 

7 

35 
31 

65 

30 
35 
52 
20 
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Appendix 3 to Annex B 

* 
Table 58. Scale of Army Offensive Operations from July 1943. 

lOperation lArmyl Width of Sector (km) lOpera- !Average lDuration l 
land Date I I ltion Irate of lof I 

I I I 
I I lat start lbreak- lat end ofldepth !advance loperation• I I 
I I lof lthroughloperationl (km) lkm/24hrslin days I I 
I I loperationl I I I I 
I I I I I I 

llOrel lllGAl 36 16 100 60-70 9 7 
lJul 43 I I 

I I 
I I I 
I I I 

2lBelorussian'SA I 22 12 60 150 18-20 8 I 

lJun 44 llGA' 35 8 35 160 16-18 9 
I 49A 50 12 45 60 12 5 I 
I 3A 53 12 65 80 16 5 I 
I 65A 24 6 40 65 13 5 I 
I 
I 

3lLvov- 3GA 65 8 60 110 11 10 
lSandomir 60A 30 8 50 120 8-10 14 
lJul 44 38A 40 6 40 120 8-10 14 
I 
I 

4lYassi- 27A 22 8 40 50 16-17 3 
I Kishinev 52A 30 8 60 60 20 3 
lAug 44 37A 9 6 40-50 120 17 7 
I 
I 

SlEast 39A 45 8 20 55 8 7 
!Prussian SA 9 9 18 80 6-7 12 
lJan 45 28A 20 7 25 75 6 13 
I 48A 15 6 30 85 14-15 6 I 
I 2SA 19 6 35 85 14-15 6 I 
I 65A 12 7 30 20 13 7 I 
I 
I 

6lVisla-Qder SSA 12 6 25 140 23-24 6 
lJan 45 BGA 30 7 20 150 25 6 
I 69A 55 7 15 180 26 7 I 
I 13A 11 11 30 125 18 7 I 
I 52A 10 10 35 125 21 8 I 
I 5GA 13 13 55 130 22 6 I 

* 
Armeyskiye Operatsii, A. I. Radziyevskiy, Table 2, p.10. 
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:0perationlArmy: Width of Sector (km) !Opera-
land Date I I ltion I 
I I lat start lbreak- lat end ofldepth I I 
I I lo£ lthroughloperationl(km) I I 
I I I operation I I I 
I I I I 

71Berlin l3SA 11 6 10-15 70 
IApr 45 l5SA 9 7 12 70 
I l8GA 13 7 16 70 I 
I l3GA 28 9 48 50 I 
I ll3A 10 10 64 56 I 

CR-65 NATO UNCLASSIFIED 

!Average I Duration 
Irate of lof 
!advance !operation 
lkm/24hrslin days 
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Appendix 4 to Annex B 

* 
Table 59. Examples of Offensive Operations of Tank Armies - 1943-1945. 

IOperationslArrnieslConstituent INo oflWidth lDepthlMax lMax sepa-l 
lin which I lFormations lTankslof lo£ Irate lration ofl I 

ltank I I land :sectorladv lof larmy from' I I 

!armies I I ISP I in op l (km) ladv lfront I I 

lpartici- I I l Guns I depth l I (km/ lforces I I 

lpated I I I l (km) I 124hr) l (km) I I I I 
I 
I 

'Orel 2 TA 3TC, 16TC, 371 15-25 115 8 15 
llG INDEP TK BOE 

3GTA 12TC, 15TC,2 MECH C, 799 15-25 95 25 20 
91 INDEP TK BOE, 
179 INDEP TK BOE 

4TA 5TC, 30TC, llTC, 25TC 735 15-20 95 18 10 

1Belgorod- lTA 6':0C, 31TC, 3 MECH C 562 10-20 150 35 40 
lKhar'kov 5GTA 29TC, 18TC, 5G MECH C 350 10-25 120 28 25 
I 
I 

lKiev 3GTA 5GTC, 7GTC, 9 MECH C, 621 upto 120 40 20 
I 91 INDEP TK BDE 35 I 
I 
I 

IZhitomir- lTA llGTC, 8G MECH C, 31TC 546 upto 180 35 20 
IBerdichev 64G INDEP TK BOE 140 
I 3GTA 6Gl'C, 7GrC, 9 MECH C c400lupto 180 35 20 I 
I 91 INDEP TK BOE 40 I 
I 
I 

lKorsun- 5GTA 18TC, 20TC, 20GTC 236 16-20 75 40 50 
lShevchenko 6TA SGl'C, 5 MECH C 204 10-15 80 40 
I 
I 

IProskurov- lTA llGTC, 9G MECH C 549 15-35 250 30 15 
lChernovits 64G INDEP T BDE 
I 3GTA 6GrC, 7GrC, 9 MECH C 1upto 300 30 15 I 
I 91 INDEP T BOE 135 I 
I 4TA l0GrC I 6G MECH C 253 115-25 300 25 10-15 I 
I 93 INDEP T BDE I 
I I 
I I 
I I 

* 
Tankovyy Udar, A. I. Radziyevskiy, Appendix 3, p.262. 
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:Operations :ArmieslConstituent lNo oflWidth oflDepthlMax lMax sepa-: 
lin which I I Formations :Tanks I Sector lof Irate !ration ofl I 

!tank armies: I :ana lin op :aav lof larmy from' I 

lpartici- I I ISP !depth l (km) :aav lfront I I 

lpatea I I lGuns l (km) I I (km/ !forces I I I 
I I I I I I I 24hr > I (km) I I I I I I 
I 
I 

lUman- 2TA 16TC, 3TC, 231 :20 250 65 30 
lBotoshan llG INDEP TK BOE I 

I 
I 5Gl'A 18TC, 20'IC, 29TC 196 lupto 40 300 40 I 
I 6TA 5GTC, 5 MECH C 153 'upto 40 300 40 15-20 I 
I 
I 

lVitebsk- 5GTA 29TC, 3GTC 562 upto 25 125 75 50 
:orsha 
I 
I 

lMinsk 5Gl'A 29TC, 3GI'C c500 30-40 130 60 60 
I 
I 

!L'vov- lGTA llGTC, 8G MECH C 419 20-35 400 60 40 
lSandanir 64G INDEP TK BDE 
I 3Gl'A 6Gl'C, 7GrC, 9 MECH C 490 upto 100 330 60 60 I 
I 91 INDEP TK BOE I 
I 4TA l0GI'C, 6G MECH C 464 20-40 350 55 55 I 
I 
I 

lLublin- 2TA 16'R:, 3TC, 8GrC 732 20 300 60 45 
!Brest 
I 
I 

lYassi- 6TA 5GTC, 5 MECH C 561 upto 35 300 65 70 
I Kishinev 
I 
I 

lBudapest 6Gl'A 5Gl'C I 9G MECH C 229 15-40 200 30 3-8 
I 
I 

'Visla--Oder lGTA llGTC, BG MECH C, 792 ,upto 60 610 75 80 
64 INDEP TK BDE (758) I 

2GTA 9Gl'C, 12 Gl'C, 1 MECH C 838 'upto 40 705 90 90 
(856) 

3GTA 6GrC, 7GrC, 9 MECH C 922 20-40 480 50 40-60 
91 INDEP TK BDE 

4TA l0GI'C, 6G MECH C 780 20 400 60 60 

,Vienna 6Gl'A SGl'C, 9G MECH C 360 15-25 320 25 5-15 
I 
I 

lEast SGI'A !OTC, 29TC, 585 15-30 250 50 30 
lPrussian 4 7 INDEP MECH BDE 
I 
I 
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IOperations IArmieslConstituent INo oflWidth oflDepthlMax IMax sepa-l 
lin which I I Formations lTankslSector lof Irate lration ofl I 

ltank armiesl I land lin op ladv lo£ larmy from• I 

lpartici- I I ISP ldepth : (km) ladv lfront I I 

lpated I I lGuns l (km) I l (km/ I forces I I I 
I I I I I I 124hr) l (km) I I I I ' I 
I 
I 

lEast lGTA lllGTC, BG MECH C, ll'IC 584 'upto 35 140 30 20 
lPaneranian l 64G INDEP TK BOE 
I 2GTA l9GI'C, 12GrC, 1 MECH C 276 10-15 140 40 60 I 
I I 
I I 

'Berlin lGTA 111GTC, BG MECH C, 709 8-12 110 20 
llTC, 64G INDEP TK BOE 

2GTA 9Gl'C, 12GTC,l MECH C 672 25 130 25 
3GTA 6GTC, 7GJ.'C,, 9 MECH C, 572 20 130 50 25-30 

91 INDEP TK BOE 
4GTA l0GTC, 5G MECH C, 395 15-30 170 50 25-30 

6G MECH C 

Prague 3Gl'A 6GrC, 7GTC, 9 MECH C c400 10-20 180 90 100 
91 INDEP T BOE 

4Gl'A lOGrC, 6G MECH C, 325 14-22 190 9 100 
5G MECH C 

6Gl'A SGrC, 9G MECH C, c400 upto 25 180 60 70 
7 MECH C 

,Manchurian 6GTA SGJ.'C,, 9G MECH C, 1019 200 820 180 
I 7 MECH C I 
I 
I 
I 
I 

G = Guards 
T = Tank 
Mech = Mechanised 
C = Corps 
Gl'C = Guards Tank Corps 
Indep T Bde = Independent Tank Brigade 
Mech C = Mechanised Corps 
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Appendix 5 to Annex B 

Table 60. Density of Artillery on Breakthrough Sectors in Army Offensive 
Operations 1944-45.* 

* 

IOperation 
and Date 

1944 

,Oman 
: (Mar) 
I 
I 
I 
I 

'ArmylWidth :Average Density of Artillery on' 

27A 
52A 
4GA 

of 11km of Breakthrough Sector 
break- 1------------
through: Mortars: Guns l Guns : Over all 
sector :02,120,:Light lHeavy &lNo. 
km : 160mn : 76nm G: Super : Guns/ 

9 
8 
8 

: ll22nrnHlHeavy lMortars 

91 
65 
80 

55 
140 
158 

11 
10 
12 

157 
115 
150 

'Yassi-Kishinev 27A 8 
8 

98 
100 

117 
86 

28 
31 

243 
217 (Aug) 52A 

1945 

,Visla-oder 
: (Jan) 
I 
I 
I 
I 
I 
I 

:East Prussia 
I (Jan) 
I 
I 
I 
I 

IBerlin 
l(Apr) 
I 
I 

SSA 6 
8GA 7 
69A 7 
33A 6 

SA 9 
38A 6 
28A 9 

3SA 6 
SSA 7 
8GA 7 

113 
96 
90 
102 

84 
127 
76 

127 
123 
112 

132 
107 
100 
79 

92 
99 
64 

105 
113 
111 

28 
25 
18 
26 

31 
27 
25 

21 
38 
36 

273 
228 
208 
207 

207 
253 
165 

253 
274 
259 

Armeyskiye Operatsiy, A. I. Radziyevskiy, Table 7, p.40. 
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Appendix 6 to Annex B 

Table 61. Distance and Time of Dispersion of Tank Armies in Areas Before 
Battle.r-

I !Operation IArmylDistance Fran Front Line kmlTime Spent In Area' I 
I I I I I 
I I I I I 
I I I !Cone I Assembly I FOP !Assembly IFUP I I I 
I I I !Area !Area I !Area - DayslHours I ' I I 
I 
I 

'l. :orel 4Gl'A 50 :18-20 2-3 1 8 
I I 
I I 

2. IBelgorod-Kharkov SGrA 18-20 118-20 3 2 6 
I 
I 

3. IKiev 3Gl'A 20 20 6 1 13 
I 
I 

4. ILvov-Sandomir lGTA 36-40 17-20 4-10 7 6 
I 3GTA 150-60 15-20 3-6 9 10-12 I 
I 4GrA:200-220 16-20 5 5 8-10 I 
I I 
I I 

5. IVitebsk-Orsha 5Gl'All00 45-55 4-8 3 6-7 
I I 
I I 

6. 'Visla--Oder lGTAll00-115 17-20 4-10 7 6 
2GTAl20-25 20-25 4-6 2 24 
3GI'Al40-50 20 4 7 10-12 
4GTA:25 25 5 2 8 

I 
I 

7. Yassi-Kishenev 6GTA:8o-9o 18-20 3-4 1 6-8 
I 
I 

8. ,East Prussian 5GTA 1130-160 15-30 behind 2 6-8 
I front line I 
I 
I 

9. !East Paneranian 2GTA none 15 4-5 3 6-8 
I 
I 

10. IBerlin lGTA 40-50 46-50 10 I 18 
I 2GTA 146-50 15 2-3 11 8 I 
I 3GTAl20-30 20-30 none 12 12-20 I 
I 4GTAl20-30 20-30 4 12 11 I 
I I I 
I I I 

* 
Tankovyy Udar, A. I. Radziyevskiy, Table 9, p.54. 
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Appendix 7 to Annex B 

* 
Table 62. Preparation Time for Tank Army Operations in GPW. 

* 

!Operation 
I 
I 
I 
I 

1. !Orel 
I 
I 
I 
I 
I 
I 

2. 'Belgorod-I<harkov 

3. Kiev 

4. Zhidanir-Berdichev 

5. ,Kirovograd 
I 

' 6. IKorsun-Shevchenkov 
' ' ' ' 7. IProskurov~hernov 
I 
I 
I 
I 
I 
I 

8. IUman-Botoshan 
I 
I 
I 
I 
I 
I 

9. IVitebsk-Orsha 
I 
I • 

10.ILvov-Sandanir 
I 
I 
I 
I 
I 
I 

11.ILublin-Brest 

IArmylTime of Preparation' 
I lafter receipt of 
I lorder (days) 

2GrAll 
3GTAl1 
4GrAll 

I 
I 

lGTAlll 
5GTAl2.5 

I 
I 

3GTAl7 
I 
I 

1GTAl9 
3GTA I 7 

I 
I 

5GI'Al3 
I 
I 

5GI'Al3 
6GTAl3 

I 
I 

1GTAl3 
3GrAl6 
4Gm 13 

2GTA 5 
5GrA 5 
6Gm 6 

SGTA,3 
I 
I 

1GTAl7 
3GrAl15 
4GTAl6 

I 
I 

12GTAl4 

Tankovyy Udar, A. I. Radziyevskiy, Table 8, p.53. 
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!Operation 
I 
I 
I 
I 

12.IYassi-Kishenev 
I 
I 

13. I Vis la-oder 
I 
I 
I 
I 
I 
I 
I 
I 

14. IBudapest 
I 
I 

15. IVienna 
I 
I 

16.IEast Prussian 
I 
I 

17.IEast Paneranian 
I 
I 
I 
I 

18. IBerlin 
I 
I 
I 
I 
I 
I 
I 
I 

19. IPrague 
I 
I 
I 
I 

20. I Manchurian 
I 
I 

IArmylTime of Preparation' 
I I after receipt of 
: !order (days) 

6GTAl9 
I 
I 

1GTAl42 
2GTAl42 
3GTA 134 
4Gl'A 43 

6GI'A 2 

6GI'A 5 

lGrA 6 
2GTA 116 

I 
I 

1GTAl16 
2GI'All2 
3GTAl10 
4Gl'Al2 approx 

I 
I 

3GrAl2 approx 
4GTAl1 approx 

I 
I 

6GTAl34 
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Appendix 8 to Annex B 

Table 63. Operational Density Of Soviet Forces At Beginning of the East 
Prussian Operation.* 

!Fronts !Across the whole Front IOn breakthrough sector !Remark 
land I I I 

I I I 

!Armies ILengthlNo of IKm per ILengthlNo of IKm per I 
I I (km) lrifle 11 Rifle I (km) !Rifle 11 Riflel I 
I I ldivs ldiv I !divs ldiv I I I 
I 
I 

13rd 170 54+1UR**** 3.1 24 21** 1.1 
I Belorussian 
IFront 
I 
I 

12nd 285 63+3UR**** 4.3 28 35*** 0.8 
I Belorussian 
!Front 
I 
I 

l43A 95 13 7.3 
I 
I 
I 
I 

ITotals 1550 ll30+4UR****l4.l 152 156 :o.9 

-------------
* VIZH, 2.65, Table 3, p.82. 
** 

Out of those 18 divisions were situated in the front line. 
*** 

Out of those 27 divisions were situated in the front line. 
**** 

UR - fortified area. 
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Operational Density Of German Forces At Beginning 
Prussian Operation.* 

:Formation I Divisions :width of:Km per I 
I I :Front :1 div I I 
I :inf:tanklmotor:light inf I total I (km) I 
I I 
I 
I 

:Army Group I I I I 
I I I I 

'Centre I I I I 
I I I I 
I I I I 
I I I I 

3 Panzer Armylll 1 I 112 135 111.2 I 
I I 
I I 

4 Army 11 1 2 II :15 28 18.6 
I I 
I I 

2 Army 9 1 :1 Ill 135 12.3 
I I 
I I 

,Res Gp Armies 1 2 I 13 I 
I I I 
I I I 
I 
I 

!Total 132 13 14 12 141 1550 113.2 

of 

I I I I I I I !Average I I I I I I I 

* 
VIZH, 2.65, Table 5, p.83. 
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Appendix 9 to Annex B 

Table 65. Operational Structuring of Fronts and Combined Arms Armies at 
the Beginning of the Visla-Qder Operation Jan/Feb 45.* 

'Front IFirst !Second IMobilelRes-lArmieslWidthlBreak- INumber of Formations 
IEchelonlEchelonlGroup lervel lof lthroughl 
I I I I I IFrontlsector IFirst :second lRes-I I I I I 
I I I I I lin kmlkm lechelonlechelonlerve I I I I I 

1 47A 3SA lGTA 70CC 47A 14 4 IRD-9 I I 
I I 

1Belo- 1A 2GTA 1A 53 : {2 **I I 
I 

'Russian I {CBDE l 'RD-3 I 
I 

Front 61A 2GCC 61A 30 4 I {RD-7 IRD-2 
I {UR-1 I 

I 

SSA SSA 12 6 IRD-8 IRD-1 
SGA SGA 30 7 IRD-9 IRD-1 
69A 69A 54 7 IRD-9 IRD-1 
33A 33A 36 6 l{RD-8 IRD-1 

I {UR-1 I 
I 

,Total 7 11 12 TC 11cc 17 IRD-50 IRD-3 IRD-6 
!Armies I IArmiesl I I I I 

I I I I I 
I I 11cc I I I I I 
I I I I I I I 
I 
I 

:1 6A 59A 3GTA 7GMC 6A 194 l{RD-4 I IRD-1 I 

'Ukraine I I {UR-1 I I 
I I I 

Front 3GA 21A 4TA lGCC 3GA :12 2 IRD-3 IRD-3 IRD-3 
13A 13A Ill 11 IRD-6 IRD-3 I 

I 

52A 52A :10 10 IRD-6 IRD-3 I 
I 

5GA 5GA 13 13 IRD-9 I I 
I I 

I I I I 
I I I I 

60A 60A 1110 3 IRD-6 IRD-3 I 
I 

,Total 6 12 12T 16 IRD-34 IRD-12 IRD-4 
!Armies I I I I I I 

I I I I I I 
I 
I 

IMobilE 
IGroupf 
I 
I 
I 
I 

llTC 
9'IC 

12TC 
I 
I 
I 
I 

25TC 

{4GIC 
{31TC 

ITotal 13 13 14T 113 IRD-84 IRD-15 IRD-101 
I I I I I I I I 
I I I I I I I I 

* 
VIZH, 1.65, Table 9, p.76. 

CR-65 NATO UNCLASSIFIED 



A - Army 
SA - Shock Army 

NATO UNCLASSIFIED 

-456-

Gl'A - Guards Tank Army 
GCC - Guards Cavalry Corps 
'IC - Tank Corps 
RD - Rifle Division 
UR - Fortified Area 
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Appendix 10 to Annex B 

Table 66. Operational Density of Artillery, Tanks/SP Guns and Infantry at 
the Beginning of the Visla-Qder Operation (a).* 

Front IWidth of front in IQuantity of Guns IArty DensitylQuantity of Tanks/' 
1km land Mortars** lper 1 km ISP Guns 
1--------1---------1-----1--------
IOverlBreak- I% of Ion !Break- I% to IOverlBreak- IOverlBreak- I% to 
l-alllthroughlwhole 1wholelthroughlwhole 1-alllthrough 1-alllthroughlwhole 
I !sector lfront frontlsector lno. !sector !sector lno. 

---:-------- --------- ------ ---------
1 Belo-1230 130*** 13 13706 7318 53 60 244 3220 2942 91.3 
russian 1 

Front 

1 
,Ukraine 
!Front 
I 
I 

* 

250 36**** 14.4 13717 8626 55.5 55 239 

VIZH, 1.65, Table 7, p.75. 
** 

Not including a/tk 45-57mn, rocket or AA artillery. 
*** 

Excluding 4km breakthrough sector of 47A. 
**** 

Excluding 3km breakthrough sector of 60A. 

CR-65 NATO UNCLASSIFIED 

3244 3181 98 
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Table 67. Operational Densities for the Visla--Oder Operation (b). 

'Front !Density of tankslQuantity of rifle !Troop Density 
I/SP Guns per km !divisions l(km per rifle div) 
1-------1---------1---------
1 Over I Break- I on I Break- I% to I Over I Break-
' -all I through lwholelthroughlwholel-all !through 

I sector 'Front I sector I no. I I sector 

1 Belo- 14 98 68 37 54 3.4 0.8 
russian 
Front 

1 13 88 66 34 51.5 3.08 1.06 
,Ukrainian 
!Front 
I 
I 

CR-65 NATO UNCLASSIFIED 
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Appendix 11 to Annex B 

Table 68. Operational Structur~ng Of 'lhe Fronts At Canmencement Of Berlin 
Operation - April 1945.* 

IFront IFirst !Second IMobilelReservel Totals I 
I 

I !echelon fechelonlGroupsl I I 
I I I 
I I I I I ICAAITAIIndep Corpslair armyl I I I I I 
I 
I 

:2 2SA lGI'C 
!Belo- 65A 3GI'C 
lrussian 70A none 8Gl'C 
'Front 49A 8MECHC 

3GCC 

4 '- IS :1 I 

1 61A 3A lGTA 7GCC 
Belo- 47A 2GTA 
russian 3SA 
Front SSA 

8GA 
69A 
33A 
1 
(Polish) 

Army 9 12 14 II* 

1 3GA 28A 3GI'A lGCC 
,Ukrainian 5GA 4GTA 
!Front** 13A 
I 52A I 
I 2 I 
I (Polish) I 
I ,Army*** 6 12 IS 11 I 

* 
VIZH, 4.65, Table 3, p.81. 

** Includes one air fleet. 
*** 

4GC, 25'1C, 7G MECH C and 1 (Polish) 'IC in 

CR-65 NATO UNCLASSIFIED 
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CAA - Combined Arms Army 
GTA - Guards Tank Army 
Gl'C - Guards Tank Corps 
GCC - Guards Cavalry Corps 
MECHC - Mechanised Corps 

CR-65 NATO UNCLASSIFIED 
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Appendix 13 to Annex B 
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ANNEX C 

STATISTICS OF NORMS OF SUPPLY AND EXPENDITURE. 

Details are contained in the Appendices below as follows: 

Scale of Materiel Supplies in Front Line 
Units and the Operational Rear According 
to Pre-War Opinions 

Rear of the Voronezh Front in the 
Belgorod-Khar'kov Operation. Provision 
of Materiel Resources July/August 1943 

Operation "Bagration" 22 June 1944 
Preparation Period May/June 1944 

Maintenance of Front Forces with 
Material at the Start of the Visla--Oder 
Operation and the Creation of Materiel 
Resources at the Start of the Berlin 
Operation 

Anmunition Expenditure of Tank Armies in 
Offensive Operations 

Fuel Consumption of Tank Armies in 
Offensive Operations 

Specific Weight of Captured Fuel in 
General Consumption by Tank Armies in 
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Appendix 1 to Annex C 

Table 69. Scale of Materiel Supplies in Front Line Units and in the 
Operational Rear According to Pre-War Opinions. 

lTypes of supplies, their echelonning and 
I 
I 
I 
I 
I 
I 

I 
I Materiel 
1------------
lammo 
lBK 

lfuel 
l (fills) 

I rations 
1(24 hr) 

l-------------------------------
lMobile (i.e. in Front line units) 
l in rifle (cavalry) divisions 
l in tank (motorized) divisions 
I 
I 

'Previous balance (expendable) 
in Army depots/dwnps 

a. in the advance 
b. in defence 

in Front depots 

1.5 
2.0 

3.0 
2.5 

5 
5 

0.75-1.5,upto 2.0,upto 2-5 
0.75-1.0lupto 1.013-4 

I I 
I I 

8-10 lupto 10 lupto 30 
I I 
I I 
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Table 70. The Change in Depth of Rear Areas during the Course of the GPW. 

* 

!Periods !Depth of operational rear km 
I 
I 
I 
I 

:---------------
!Front jArmy jDiv/Corps*'Overall 

1. 'According to prewar estimates :upto 500 75-175 50-75 
I 
I 

2. 1941-1945. Theory. 1150-250 75-100 20 

3. 1941-1945. Practice (according 
to the experience of the most 
important operations) 
a. in defence 

1b. in the advance 
I 

150-250 100-150 30 

I 
I 
I 
I 
I 
I 
I 

- in preparation of operations 150-250 50-100 15-20 
- in the course of the 200-300 150-200 -

operation 

Together with regimental rear area (8-12km). 

650-750 

200-370 

310-400 

215-370 
350-500 
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Appendix 2 to Annex C 

Rear of the Voronezh Front in the Belgoroo-Khar'kov Operation - Provision 
of Materiel Resources July/August 1943. 

* & ** 
Table 71.--- Amnunition Resupply as at 3 August 1943 (BK). 

IType of Amnol Army 
I I 
I I 
I llTA l SGI'A I SGA I 6GA I 27A I 38A l40A l47A I 
I 
I 

'Mortar bombs 2.55 2.85 1.3 11.15 11.6 1.95 1.8 2.03 
all calibres 

45nm 4.0 3.5 2.1 2.2 1.9 3.1 2.0 2.0 

76nun 2.3 3.1 2.4 2.5 1.4 2.3 2.75 1.6 

122nm 1.5 3.2 1.3 1.0 0.5 1.1 2.1 0.5 

152mm 2.7 - 2.2 4.4 

Besides the reserves of ammunition created in armies, fropt artillery 
depots held on average an additional 0.3 to l.OBK reserve of amnunition. 
Guards Rocket Units had considerable supplies of rocket ammunition 
available, for exanple, on 3 August 1943 in units aoo dumps there were the 
following number of rocket projectiles in each fighting vehicle. Table 2 
shows how these were allocated. 

* VIZH, 8.76, p.34. 
** 

AA anununition not included. 
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IType of Equipnent 
MBRL 

M-8 
M-13 
M-20 
M-30 
M-31 

• 

Number of Rockets 

32 
22.3 
9.55 
6.4 
6.4 

Table 73. Fuel State as at 1800hrs 2 August 1943. 

In "Fills11 ("Zapravki"). 

!Vehicle fuellDiesellKerosenel 
·-------------' I I 

13.1 17.4 119.9 I 
I I I I 
I I I I 
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Table 74. Voronezh Front Rations and Forage Available as at 3 August 1943 
for the Belgorod-Khar'kov Operation measured in 'day's stocks'. 

'Conmodity I Availability I 
I I 
I I 
I I 

IIn Front IIn FrontlTotal inlin transit from' 
lline unitslDepots IFront ldepots and 
I I I !Central Bases I I I 

,Bread/ 10.3 0.7 11.0 5.0 
!Grain Gp 
I 
I 

IMaize Gp 7.0 0.6 7.6 6.0 
I 
I 

IMeat Gp 16.4 1.9 18.3 7.6 
I 
I 

IOil/Fats Gp 13.3 2.3 15.6 13.0 
I 
I 

ISugar Gp 21.9 ,1.1 23.0 12.0 
I I 
I I 

!Tobacco Gp 20.5 11.5 22.0 11.0 
I I 
I I 

!Forage Gp 24.3 p. 7 32.0 3.0 
I I 
I I 

* 
VIZH, 8.76, p.35. 
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Appendix 3 to Annex C 

Operation "Bagrationn (the Belorussian Operation) 22 June 1944 
Preparation Period May/June 1944. 

During the preparation period for Operation "Bagration" (which was 
launched on 22 June 1944 am involved four fronts) the following scales of 
materiel supplies were amassed: 

* 
Table 75. Wagon Loads of Supplies. 

'Fronts I Materiel in wagon loadslAdditionalfOverall I 
I ILoads I 
I I 

IAmmo fFuel IFood &IClothingl I 
I 

I I fForagel I I 
I I I I 

1st Baltic 1682 12930 2765 193 622 8192 
I 
I 

3rd Belorussian 3028 14634 2514 158 690 11024 
I 
I 

2nd Belorussian 2024 12827 1817 99 489 7256 
I 
I 

1st Belorussian 5777 16908 3389 285 1280 17639 
I 
I 

,Total wagon loadsll25llll7299ll0485 1735 13081 144111 
I I I I 
I I I I 

* 
VIZH, 8.74, p.25. 
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Table 76. Provision of Anmunition (BKs). 

l Type of Ammo 
I 
I 
I 
I 

I 
I Distribution to Fronts (BKs) 
:----------------------
ll Balticl3 Belorussianl2 Belorussianll Belorussian 

:-----------------------------
l76nm PA l3.4 
176nm DA 13.0 
ll22mn Gun 15.0 
ll22nm How 15.3 
1152nm How l 6.1 
1152nm Gun/Howl5.l 
182nm 14.1 
ll20mn Mor :s.4 

3.0 
2.8 
3.0 
3.2 
8.3 
3.4 
2.6 
3.9 

2.8 
2.2 
2.6 
2.4 
4.3 
2.2 
3.1 
2.6 

4.1 
2.5 
3.8 
2.5 
7.7 
3.8 
2.8 
3.3 

Sane 60-80% of all rounds of heavier calibre were concentrated with 
1st echelon divisions. Approximately 2BK of amnunition were predumped on 
the ground at artillery gun positions. 

** 
Table 77. Provision of Fuel. 

* 

** 

lFuel in 
:Fills 
I 
I 

I 
I Fronts 
:----------------------. 
ll Balticl3 Belorussianl2 Belorussianll Belorussian' 

l---------------------------
lPetrol 
I 
I 

!Diesel 
I 
I 

I Aviation 
lfuel 
I 
I 

4.1 

7.6 

9.2 

VIZH, 8.74, p.25. 

VIZH, 6.74, p.26. 

3.4 

6.3 

6.2 

2.5 

6.4 

10.2 

4.1 

7.1 

4.0 
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Table 78. Provision of Rations. 

I Days I 
1--------------1 
lfront line troops Army depotsl 
l -I 
17-10 days 15-7 days I 

** 
Table 79. Railway Wagon Loads Despatched to the Fronts June to August 
1944 after Comnencement of the Offensive on 22 June. 

1Fronts I Materiel supplies (wagons loads) I 
I 
I 

lArrmolFuel lRations/ForagelClothinglAdditionallTotal 

1 Baltic 12645 6251 2956 65 477 12394 
I 
I 

3 Belorussianl2484 5845 3059 114 604 12106 
I 
I 

2 Belorussianll802 4139 1799 234 288 8262 
I 
I 

1 Belorussianl2934 8747 2859 151 827 15518 
I 
I 

,wagon loads 19865124982124982 1564 12196 148280 
!overall I I I 

I I I 
I I I 
I I I 

* 
VIZH, 8.74, p.26. 

** 
VIZH, 8.74, p.27. 
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Appendix 4 to Annex C 

Table 80. Amassing of Materiel at Start of Visla-Oier Operation. 

'Fronts I Categories of Materiel Resources 
:----------------------------
: Ammo Bks :Fuel Fills Rations 
:----------------------------
I Inf Wpns:Arty :Avn :Petro1:oiesellGrainlGroats:Fat :sugar 

I :1.5/2.5 :3.1/9.8:14.I:4.3 :3.4 :140 :65 :33 :66 
,Belorussian I I I I I I I I I 

I I I I I I I I 
I I I I I I I I I I 
I I I I I I I I I I 

:1 Ukraine 11.5/2 :3.5/4 19.4 15.l :4.6 :21.1 :20 :2s.0:36 
I I I I I I I I I I 
I I I I I I I I I I 

** 
Table 81. Stockpiled Supplies at the Start of the Berlin Operation in 
April 1945. 

IFronts I Artillery Amnunition Bks IFuel Fills I 
I I 
I I 
I l76-100mnll22mnll52-203rranlAA ArtylMorslAvnlPetrollDiesel I 
I 
I 

:2 11.0 1.25 2.2 2.8 1.2 6.8 3.1 5.2 
I Belorussian I 
I I 
I I 

II I 
I 

1Belorussianl2.9 3.0 3.0 3.0 4.25 8.7 5.8 5.5 
I I 
I I 

II Ukraine 11.05 2.7 2.95 2.75 2.0 6.5 4.7 5.0 
I I 
I I 
I 
I 

!Average 12.18 12.32 12.6 :2.0s :2.4817.314.53 15.23 
I I I I I I I I I 
I I I I I I I I I 

* 
VIZH, 1.65, Table 5, p.73. 

** 
VIZH, 4.65, Table 2, p.84. 
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Appendix 5 to Annex C 

Table 82. Ammunition Expenditure in Offensive Operations of Tank Armies. 

I Operations !Armies: Amno Expenditure (BK) :Remarks 
I I I I 
I I I I 
I I :RiflelMG l82mnll20nml76mnl76-85mn: I I 
I I :Ammo :AtrmolMor !Mor IArtylTank I I 

llBelgorod- 1'12\ 0.35 :0.1 1. 74 1.93 10.43 1.7 
!Kharkov I I 

I I 

21Korsun- 2'12\ 1.2 11.0 1.4 1.0 11.6 a.a 
IShevchenko I I 

I I 

3fLvov-Sandanir 4'12\ a.a 11.0 1.9 2.5 11.0 0.9 
41Lublin-Brest 2'm 0.95 '1.1 1.1 1.1 11.1 1.4 
5 IVisla-Qder lGTA 0.5 0.6 0.6 0.4 0.5 0.7 

I 2GTA 0.5 0.6 0.2 0.5 0.4 0.65 I 
I 3GTA 0.6 a.a 0.6 2.5 1.4 1.5 I 
I 4'12\ 0.54 1.25 0.57 1.11 1.22 0.59 I 

6lBerlin lGTA 0.38 o. 98 1.26 3. 7 1.64 1.9 
I 2GTA 0.7 a.a o.a 2.1 1.55 1.9 I 
I 3GTA 0.64 0.62 1.3 1.7 a.as 1.06 I 
I 
I 

* 
Tankovyy Udar, A. I. Radziyevskiy, Table 22, p.231. 
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Appendix 6 to Annex C 

* 
Table 83. Fuel Consumption by Tank Armies in Offensive Operations. 

!Operation I Armies I Diesel Petrol I Aviation I Selected 'Remarks 
I I I !Fuel KB-701 Totals I I I 
I I I I I 
I I I I I I 
I I ITonslFillslTonslFillslTonslFillslTonslFills I I 

1. :orel 2TA 232 2.9 656 5.0 112 4.3 
I 3GTA 1100 3.7 2224 9.6 190 6.4 I 
I 4TA 458 2.5 1568 4.3 113 2.8 I 
I 
I 

2. I Belgorod lTA 561 3.6 2071 9.8 329 6.8 2961 20.2 See Ser 1 
I-Kharkov Appendix 7 
I 
I 

3. IKiev 3GTA 459 2.4 1014 3.6 101 3.5 
I 
I 

4. IKorsun- 5Gl'A 500 2.2 850 2.4 39 2.4 
IShevchenkov 
I 
I 

5.IProskurov- lTA 500 3.3 1090 5.0 75 3.6 
IChernovit 
I 
I 

6. ILvov- lGTA 1720 7.5 3090 11.2 235 5.7 5045 24.4 ,see Ser 2 
ISandanir 3GTA 1435 8.6 3077 10.2 303 7.7 !Appendix 7 
I 4TA 960 7 2467 8.6 301 9.8 I 
I I 
I I 
I I 

7. ILublin- 2'12-\ 948 3.5 1915 5.3 152 4.2 3015 13.0 :see Ser 3 
IBrest IAppendix 7 
I I 
I I 

8. IVisla-Qder lGTA 1175 3.9 2535 6.5 382 6 I 
I 

I 2GTA 885 3 2182 4.0 218 4.5 3285 11.5 :see Ser 5 I 
I 3GTA 1920 6 3519 7.6 392 6.7 IAppendix 7 I 
I 4TA 1214 4.7 1739 6.7 249 4.1 I 
I I 
I I 
I I 

9. IEast SGrA 857 3.4 1951 5.9 209 4.5 I 
I 

IPrussian I 
I 

I I 
I I 

* 
Tankovyy Udar, A. I. Radziyevskiy, Table 28, p.232. 
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!Operation I Armies I Diesel Petrol I Aviation I Selected I 
I I I !Fuel KB-701 Totals I I I 
I I I I I 
I I I I I I 
I I ITonslFillslTonslFills:Tons:FillslTons:Fills I I 

l0IEast llGTA 408 1.7 984 12.6 98 2.0 
1Pomeranian 12GTA 470 2.3 183413.6 107 2.5 
I I 
I I 

Ill Berlin lGTA 525 2.7 119213.2 148 3.5 1865 9.4 
l2GTA 800 4.1 2149:4.8 157 4.0 3106 12.9 
l3GTA 654 2.6 174613.9 147 3.5 2547 10.9 
l4GrA ,458 2.5 156814.3 113 2.8 
I I I 
I I I 

CR-65 NATO UNCLASSIFIED 
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Appendix 7 to Annex C 

Table 84. Captured Fuel as a Percentage of Fuel Consumed by Tank Armies in 
Offensive Operations (in tonnes).* 

!Operation I Army I Overall !Incl I Captured I 
I I !Fuel ICapturedlFuel as I I I 
I I IConsump-lFuel la% of I 
I I I 
I I ltion I !Total I 
I I I I 
I I I (tonnes) I IConsump-1 I I 
I I I I ltion I I I I 

1. IBelgorod-Kharkov l'm 2961 962 123 
I I 
I I 

2. ILvov-Sandomir l'm 5045 94 11.0 
I I 
I I 

3. I Lublin-Brest 2'm 3015 921 '30.5 
I 
I 

4. IYassi-Kishinev 6'm 1800 1288 71.5 
I 
I 

5. IVisla~er 2GTA 13285 822 25 
I I 
I I 

6. !Berlin ,1GTAl1865 840 45.4 
I l2GTAl3106 568 18 I 
I l3GTAl2547 386 15.8 I 
I I I 
I I I 

* 
Tankoviy Udar, ~- I. Radzievskiy, Table 31, p.237. 
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ANNEX D 

NORMS OF ARTILLERY FIRE AND EXPENDITURE. 

List of Appendices: 

Methods of Fire/Engagement of Targets 

Phases of Artillery Bombardment in 
Attack and Defence 

Amnunition Expenditure Norms for 
Counter-Bombardment 

Anmunition Expenditure Norms for 
Neutralisation of Strongpoints 

Maximum Permitted Rates of Fire for 
Guns, Gun-Hows and Hows 

Maximum Permitted Rates of Fire for 
Mors/Rocket Artillery 

Appendix 1 

Appendix 2 (Figure 
26-32) 
(Table 85) 

Appendix 3 (Table 
86-92) 

Appendix 4 (Table 
93-96) 
(Figure 
33-34) 

Appendix 5 (Table 
98-99) 

Appendix 6 (Table 
100-101) 
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Appendix 1 to Annex D 

Methods of Fire/Engagement of Targets. 

The definitions of the various methods of fire employed by Soviet 
artillery are shown below. 

Fire on an individual target (ogon' .EQ. otdel'noy tseli). Fire of a 
battery, troop or gun which is carried out independently by indirect or 
direct fire. 

Defensive Fire (zagraditel'nii Ogon'). A continuous fire curtain which is 
either static, i.e. located on one target (NZO ::. ne podvizhnii
zagraditel 'nii ogon') or successive, i.e. on several features in 
succession (PZO ::_posledovatel'nii zagraditel'nh ogon'). 

When firing at, for example, a NA'IO tank platoon of five tanks 
advancing in colwnn towards the FEBA, the depth of the troop column is 150-
200m. It moves at 12-15kph (200-250 m/min), covering a distance (150-200m) 
in approximately 1 minute. Within this time a 122nm Soviet howitzer 
detachment can fire 6 rounds, a 152mn howitzer detachment 4 rounds. When 
they come under fire, the speed of the attacking tanks may decrease, 
therefore the length of time to engage these tanks may be increased to 1.5 
minutes. Given this time the possible ammunition expenditure on each line 
of the defensive barrage may be: 122mn howitzer up to 9 rounds, 152nm 
howitzer up to 6 rounds, i.e. an overall average of O.IBK. Such a rate of 
expenditure may be used in the calculation determining the artillery 
battalion's fire capabilities and the amount of ammunition needed for 
carrying out the assigned fire missions. 

Concentration of Fire (Sosredotochenniy Ogon') (SO) - Fire which is 
carried out simultaneously by several batteries (divisions) on one target 
or line. 

Successive Concentrations of Fire (Posledovatel'noye Sosredotocheniye 
Oghnya) (PSO) - single, double or treble. PSO are used for the support of 
an attack or counter-attack by MR or tank sub-units by concentrations of 
fire successively switched from forward targets to targets in the depths of 
the enemy position. This is the main method of suppressing a modern anti
tank defensive position. 
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Barrage. Barrages (single or double) are used to support an attack 
when the enemy defence has a dense set of trenches making it difficult to 
determine the exact position of strongpoints. They are also used in the 
breakthrough of a fortified area. The barrage is a continuous fire curtain 
which is successively switched from line to line imnediately in front of 
the attacking sub-units. 

Rolling barrage: 

Double rolling barrage: 
( dvoynoy ognevpy val) 

Heavy burst of aimed fire: 
(ognevoy nalet) 

Fire strike: 
(ognevoy udar) 

Riccochet fire: 
(rikoshetnaya strel'ba) 

Direct fire: 
(pryarnoy navodkoy) 

Running fire: 

A continuous curtain of fire laid on 
successive (ognevoy val) predetermined lines 
at specified intervals in advance of attacking 
troops and on the axis of their advance. 

As above, but laid on two lines 
simultaneously, moving by leapfrog. 

A surprise, high density salvo followed by a 
steady bombardment during which the 
predetermined quantity of ammunition is fired 
over a fixed time period. 

Concentrated, massed fire of high density for 
a relatively short period of time, and on a 
very large scale. 

Shells impacting at angles of 2 to 25 degrees 
with a delayed fuze setting, timed so that the 
shell bounces and burst at 3-4m height, giving 
maximum shrapnel beaten zone. 

All modern Soviet field guns aoo howitzers 
are equipped for direct fire and carry shaped 
charged projectiles. A very high proportion 
of artillery support to an offensive will be 
by direct fire. "Direct fire" by mortars 
means that the target is in view of the 
weapon. 

A series of volleys. 
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Harrassing fire: 
(ognevoye nablyudeniye) 

Shells landed sporadically - approx 1 per 
minute per hectare - on the target to prevent 
troop movement in the open and lower the 
morale of the enemy. 

Fire ambush: 
(kinzhalnyy ogon') 

A surprise, dense and rapid burst of direct 
fire fran close range from any type of weapon, 
including small arms. 

In the course of the artillery support of the attack (counter-attack) 
and the 'in-depth' battle the safe distance of shells from own troops on 
average is: 

tube artillery - MR sub-units attacking on foot - 400m 

- MR sub-units attacking in BMP - 300m 

- tank sub-units - 200m 

rocket artillery - all troops - 1000m. 
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Appendix 2 to Annex D 

ARrILLERY BGtBARDMENT PBASFS IN ATTACK AND DEFENCE. 

Attack 

Artillery bombardment of the enemy can be divided into three i;nases. 

The artillery preparation of the attack, carried out inmediately 
before the attack. 

The artillery support phase, as soon as the first echelon of the 
attack moves forward and continues until the defenders' first echelon is 
captured. The switch from the preparatory to the support piase must not be 
obvious, or else it will warn the defender of the impending attack. 

The artillery accompaniment of the troops in depth involves the guns 
moving forward with the attack to maI'nta1n a contmuous bombardment of the 
defender as the advance develops into the depths of the defence. It may 
also include the support of the comnitment of the attackers second echelon 
and repulse of defenders counter-attack. 

Defence 

Artillery interdiction of the enemy advance involves planned fire on 
key points on likely enemy approaches, especially where the attacker would 
deploy into battle formations. 

Artillery repulse of the energy attack, by concentrated fire, on 
moveable and fixed lines to break up the attackers battle formation and 
separate the infantry from the tanks. 

In artillery support for defence in depth, artillery will engage 
infiltrating attackers by concentrated fue am by fire on single targets 
preventing them penetrating further into the depths of the defence. 

Engagement of the energy during the counter-attack~ the defending 
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forces falls under the categories of preparation and support as in a normal 
advance. 

EXTRACTS FROM FIRE PLANS. 

Extracts from fire plans at Regimental Artillery Group (RAG) and 
artillery battalion level. 

Attack. 

Extract from Regimental Artillery Group 10 
(RAG 10) fire plan in support of an attack by 
2/10 MRR (2nd Battalion of 10 Motor Rifle 
Regiment) to Comnander 2/20 Artillery 
Regiment, (2 Arty Bn of 20 Arty Regt) Enclosure 1 (Figure 26) 

Extract from 2/20 Artillery Regiment 
fire plan to Corranander RAG 10, showing 
allocation of tasks to the artillery 
battalion three batteries, together with 
a map showing artillery battalion tasks 
in support of an attack by the MRR 
second echelon. 

Defence. 

Fire capabilities of artillery battalion 

Extract of 1/2 Arty Bn Fire plan of RAG 
4 with ammunition allocation for each 
phase 

Working map of 00 1/2 Artillery Regiment 

Map of artillery preparation and support 
of counter-attack 

Working map of artillery suPPDrt by 2/20 
Arty Regt 

Plan of Operation - Roving Troop 1/2 
Artillery Battalion in Defence 

Enclosure 2 (Figure 27) 

Enclosure 3 (Table 85) 

Enclosure 4 (Figure 28) 

Enclosure 5 (Figure 29) 

Enclosure 6 (Figure 30) 

Enclosure 7 (Figure 31) 

Enclosure 8 (Figure 32) 
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Enclosure 1 to 
Appendix 2 to Annex D 

IOperation of all 
:arms sul:runits 

IPeriods of IBattalion task - ICode words IFMs for 
IEngagement lduration and methodslto begin 12/20 Arty 

I 
I I lof engagement lfire IRegt 

l.lMove forward. IArtillef:¥ IH-47 to H-44 
IH-47 sub-units IPreparat1onl (FM - 3 mins) 

I 11STORM11 I target no. 
'series of 179. 220 
red rockets 1rounds lcommence deployinglfor attack INeutralise Mor tp 

: into bn column :H-47 to : 
l--------1H-7 1--------- ----- -----
•successive IH-44 to H-31 LIGHTNilG target no. 
deployments into I (FM - 13 mins) 112. 440 
coy and tp columns I rounds 

INeutralise strong-

Deployment into 
battle order onto 
start line into 
attack 

lpoints in enemy 
lfront line 
I 
I 

IH-31 to H-17 
I (FM - 14 mins) 
I 
I 

INeutralise personnel 
land weapons in depth 
I 
I 

IH-31 to H-27 
I 
I 

INeutralise Mor tp 
I 
I 

,Artillery IH-17 to H-7 
I Preparation I 
IH-47 to H-71Neutralise enemy 
I lstrongpoint on enemy 
: IFEBA : 
I I I 
I I I 

HAIL target no. 
53. 550 
rounds 

target no. 
79. 70 
rounds 

'ADVENTURE ' target no. 
112. 360 
rounds 

I IH-9 to H-3 I 'RAIN' target no. 
79. 160 I I I 

I I I 

Figure 26. Fireplan = RAG 10. Extract from RAG 10 in Attack CP - Wood 
(3597) 17.7.84 - 1200 Map 50,000 - 1978.* 

* 
Artilleriyskiy Divizion v Boyu, G. E. Peredel'skii, Table 8, p.86. 
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:Operation of all 
larms sub-units 

IPeriods of IDivisions task - ISignals 
IEngagement :duration and methods:for com 

I 
I I : of engagement I mencement 

I INeutralise Mor tp I 
I I I 
I I I 

2. I H-7 : Artillery I Support of attack by I 
:cross over into 'support forlsuccessive 
:attack until H +60 the attack 'concentrations: 
lwhen defeat of 
:enemy first 
lechelon bns is 
:canplete 
I 
I 
I 
I 

3.IBeat off enemy 
I counter-attack 
lfrom axis X rds 
lheight 84.2 
I 
I 
I 
I 

1st line (3 mins) 

2nd line (6 mins) 

Neutralise rove 
forward of enemy 
reserves 

on call for targets 

'Second echelon ,ARTY l0mn FM neutralise 
regt comnitted to IACCDtPANI- personnel/weapons 
battle to develop IMENI' OF 'IHElneutralise located 
success axis 
'STONE' 
height 96.7 

,From the march 
:attack by enemy 
!brigade reserve 
I positions 
I 
I 

IBeat off counter-
lattack by enemy 
ldivisional reserve 
lfrom axis height 
196.7 IAKE 'HORS 

IA'rrACK/ 
'ADVANCE 
IN DEPrfl 

:artillery am Mor 
lbtys 
I 
I 
I 
I 

INeutralise - pers/ 
lwpns on enemy bde 
I reserve position 
Ion call for targets 
I 
I 

INeutralise rove 
lforward enemy 
!reserves repel 
I counter-attack 
Ion call for targets 
I 
I 

'LION' 

'TIGER' 

SNOi 

:FMs for 
:2120 Arty 
IRegt 

rounds 

tgt no.112 
100 rounds 
tgt no.224 
96 rounds 

targets 
54, 55 
OF 'A' 

targets 
63, 108 

target 64 

targets 
74, 75 

1DF 
ILYNX 1 
ILYNX 2 
I 
I 

:signals 
I 
I 
I 
I 
I 
I 

lamnunition - 2.45BK I (total) broken ,down 
:a. arty prep l.25BK I into; 
lb. arty support 0.3 : 
: BK I 
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!Periods of !Divisions task - !Signals 
!Engagement !duration and rnethodslfor com 
I lof engagement lmencement 

le. arty accanp-} 
laniment of }0.9 
I troops in } BK 
ldepth } 
I 
I 

NATO UNCLASSIFIED 

1™8 for 
12/20 Arty 
IRegt 
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!Operations of !Period of 
!Mechanised UnitslEngagement 
I I 
I I 
I I 
I I 

Enclosure 2 to 
Appendix 2 to Annex D 

IDivision tasks !Signals !Fire missions 
!duration and method lfor conr ITgt no - arrm:> norms 
lo£ engagement lmencementl----------
f f 14 Bty f 5 Bty f 6Bty 

1--------------------------------------
'Move fwd to FUP I Artillery I H-4 7 to H-44 f 'STORM' tgt 79 tgt 79 tgt 79 

IPreparatoryl (FM - 3 mins) I series of 72 72 72 
I Phase I fgreen 

at H-47 IH-47 to H-71Neutralise eneqy Mori rockets 
begin deployment' ltp I 
into bn columns I f 

IH-44 to H-31 ILIGHTNING tgt 112 tgt 112 tgt 11 

successive 
deployment into 
coy and pln 
columns 

I (FM - 13 rnins) I 144 144 144 
!Neutralise pers/wpnsl 
lin enemy strongpointl 
Ion enemy FEBA I 
I I 
I I 

IH-31 to H-17 fHAIL 
f (FM - 14 mins) f 
!Neutralise pers/wpnsl 
fin enemy strongpoint' 
lin depth 
I 
I 

IH-31 to H-27 
I (FM - 4 mins) 
!Neutralise enemy Mor 
ftp 
I 
I 

tgt 79 
72 

* 
Figure 27. Extract from Fire Plan=. 2/20 Artillery Regiment in Attack. 

* 
Artilleriyskiy Divizion v Boyu, G. E. Peredel'skiy, Table 10, p.90. 
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!Operations of !Period of 
!Mechanised UnitslEngagernent 
I I 
I I 
I I 
I I 

!Division tasks !Signals IFire missions 
!duration and method lfor com- ITgt no - ammo norms 
lof engagement lrnencementl-----------
1 I 14 Bty IS Bty l6Bty 

:---------------------------------------
'Deployments intol 
battle formation' 
and mve forward 
onto SL for 
attack 

,At H-07 cross 
lover into attack 
!attack and at 
IH-60 complete 
'destruction of 
enemy first 
echelon bn 

IH-17 to H-7 !ADVANTAGE 
I (FM - 10 rnins) I 
(Neutralise pers/wpnsl 
lin enemy strongpointl 
Ion FEBA I 
I I 
I I 

IH-9 to H-13 IRAIN 
I I 
I I 

:support attack by I 
'successive concentraf 
tion of file with I 
fire on: I 

I 
I 
I 

1st bound (4 mins) ILION 
I 
I 

2nd bound (6 mins) (TIGER 
I 
I 

tgt 112 tgt 112 tgt 112: 
144 72 144 I 

tgt 79 
162 

tgt 112 -
72 

tgt 224 -
36 

I 
I 

I 
I 
I 
I 

tgt 112: 
36 I 

tgt 224l 
72 : 

---------------------------------------: 
Second echelon !Artillery !Neutralise pers/wpns 
bn - 6 MR Coy fAccompani- lin front of 2nd ech-
brought into lment in !Start line prep to 
battle to deve- ldepth J;baselfire on target 
lop success from' I 
bound I 

,Bridge-Kurtarnik IBy concentration and 
l(3m as Ng lapse !defensive fire repel 
INIZKAYA) on axis lenemy counter-attack 
!Bridge-Lake Hor' 'Prep to fire on 
I 
I 

IBeat off enemy 
(brigade reserves 
I 
I 
I 
I 

fRegt 2nd echelon 
I- 1 MR bn 
!brought into 
lbattle to deve
llop success from, 
ISL : 
I I 
I I 

CR-65 

(EM - 10 mins) SNOW 
,Neutralise pers/wpns 
fin front of start 
I line 
I 
I 
I 
I 
I 
I 

NATO UNCLASSIFIED 

43 

54, 55 
1DF 
!ACACIA 
I 
I 
163 ·-36 

43 

54, 55 
1DF 
!ACACIA 
I 
I 
163 ,_ 
36 

43 

54, 55 
1DF 
IACACIA 
I 
I 
163 ·-36 

I 
I 
I 
I 
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!Operations of !Period of 
!Mechanised UnitslEngagement 
I I 
I I 
I I 
I I 

!Division tasks !Signals !Fire missions 
!duration and method lfor com- ITgt no - ammo norms 
lo£ engagement lmencementl-----------
1 I 14 Bty IS Bty l6Bty 

:---------------------------------------
IHorse-copse 
ITENNKY on axis 
:Kamin H-96.7 
I 
I 

lMass the mive 
lseize enemy 
:reserve position 
I 
I 

!Repel counter-
lattack of div 
!reserves on axis 
IH-96.7 and Lake 
:eor' 
I 
I 
I 
I 

!Neutralise btys/mor 
ltp 
I 
I 
I 
I 
!Neutralise enemy bde 
land positions 
I 
I 
I 
I 

IBy concentration and 
ldefencsive fire 
lrepel counter-attack 
I 
I 
I 
I 
I 
I 
I 
I 

Alimo norm - 2.45BK consisting of: 

- Arty Preparation Phase - l.25BK 

- Arty Support Phase 0.3BK 

- Arty Support In Depth - 0.9B 

CR-65 NATO UNCLASSIFIED 

64 64 64 

74, 75 74, 75 74, 75 
,Moving ,Moving ,Moving 
:DF RICE:DF RicE:oF RICE 
I I I 
I I I 

IDF lDF IDF 
lBEREZA IBEREZA IBEREZA 
I I I 
I I I 
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Enclosure 3 to 
Appendix 2 to Annex D 

Table 85. Fire Capabilities of 1/2 Artillery Regiment in Defence (14 x 
122nm How) • * 

:Task 
I 
I 

IAimD AllocationlFire Capabilities 
!BK/Rounds : (neutralisation) 

1---------------------------------
IArty interdiction of 
lmove forward and deploy-: 
:ment of enemy forces 

0.4 lcolumns motor inf coy x 2 
lconc - 240rds 

32 x 14 = 448 IMor Tp x 1 cone - 220rds 
:-----------------------· -----·-----
IRepulsing enemy attack 0.6 12/3 lines PZ0 - 330rds 
: 12 sectors NZO - 220 rds 
I 48 x 14 = 672 12/3 single tgts - 120rds 
1---------------------------------
IArtillery SP of 
ldefence in depth 
I 
I 
I 
I 

0.6 :motor inf in battle fnm - 2 coys 
:cone - 220rds 

48 x 14 = 672 12 sectors NZO - 220rds 
14/6 single tgts - 230rds 

:---------------------------------
I Bombardment of enemy 
lduring counter-attack 
I 
I 
I 
I 

0.4 

32 X 14 

:motor inf in battle fmn - 2 coys 
lconc - 220rds 

= 448 14/6 single tgts - 200rds 
I 
I 

The fire missions given to the battalion to be finalised on the 
ground. 

Preparation of the battalions to be effected in the agreed time and 
space programne. 

* 
Artilleriyskiy Divizion v Boyu, G. E. Peredelskiy, Table 18, p.176. 
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'Actions of 
combined 
all arms 
sub-units 

,Defence of 
:occupied 
lposns and 
lstrongpoints 
I 
I 
I 
I 

!Defence of 
!occupied 
lposns 
land 
lstrongpoints. 
:Fire fran all 
!categories of 
lwpns to repel 
:enemy attack 
I 
I 
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Enclosure 4 to 
Appendix 2 to Annex D 

!Tasks 
I (phases 
lof arty 

!Tasks of Arty BnlSignallFire missions 
: and methods of I to I and tgt nos. 
I execution I open 1---------------

I engagement 
lof enemy) 

1 lfire II Bty 12 Bty 13 Bty 
I I I I 

I 
I 
I I I I 

!Arty inter-lFire missions to 
ldiction of !engage colwnns 
!enemy move !moving fwd and 
!forward andfdeploying in 
!deployment !readiness 
I I 
I I 

'Arty !Cone defensive 
repulse I fire and fire on 
enemy !single tgts on 
attack !attacking enemy 

lin front FEBA 
'/on FIDI'. In the 
battle for the 
first posns. In 
In readiness. 

'Cone tgts 'Cone tgts'Conc tgts 
40,41, 40,41, 40,41, 
42,43 42,43 42,43 

PZO: 1PZO: PZO: 
l'LION'l&2 l'LION'l&2l'LI00'1&2 
: I TIGER' I TIGER : TIGER 
11&2&3 11&2&3 11&2&3 
INZO: INZO: INZO 
I 'AKATSIA' I AKATSIA I AKATSIA 
I 'BEREZA' I BEREZA I BEREZA 
f I VISHNIYA' I VISHNIYA I VISHNIYA 
ltgts 19,SII ltgts 20,s4 
I I I 
I I I 

IBy fire all ,Arty !Cone tgts !Cone tgtslConc tgts 
fmeans I support 
land of stronglof defence 
!defence to lin depth 
I prevent I 
I I 
I I 

162,63 162,63 162,63 
I I I 
I I I 

INZO: KLEN INZO: KLENINZO: KLEN 
ITOIDL' f'IOIOL' l'IOIDL' 
ltgt 35 I I 
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:Tasks {phases:Tasks of 
: of arty :Arty Bn and 
:engagement :methods of 
: of enemy) : execution 
I I 
I I 

I I 
I I 

:signal 
:to open 
:£ire 
I 
I 
I 
I 

I 
I 

MR bn with tk:AlArty 'Cone arty fire to: 
coy move fwd lR:securing cover move fwd of' 
for counter- lTlmove fwd 2nd ech to SL. 
attack 1st lYlof troops. 

:Fire missions : 
: and tgt nos. : 
'--------· I I 

:1 Bty:2 Bty:3 Bty: 
I I I 
I I I 

I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 

ech sub- I lArty prep 8 rnins fire plan 'URAGAN' : Cone :cone :cone I 

units con- :P:for counter to prepare for :tgts :tgts :tgts 
tain battle lRJ-attack. counter-attack l6l,62:61,62l61,62 
in holding lEl 2nd ech. I I I 

I I I 

,defence 'P' I I I 
1_1 I I I 

lpositions lArty support 1Conc arty fire :cone :cone :cone 
:2na ech :of counter- land on single ltgt ltgt :tgt 
I counter- :attack I tgts in support :54 :s4 :54 
:attack I Jo£ counter-attack I I I 

I I I I :----------------------------------
:signals IAnm> Expenditure 2.0BK consisting of: 
:call for fire - series IArty interdiction of en mve 
lof green rkts lfwd and deployment 
:ceasefire - 'stop' series IArty repulsing of enemy attack 
lof red rkts IArty support of defenders in depth 
:awn tps - series of white rktslArty support of counter-attack 
IAppendix: co-ordinated I 
lof tgts as in Table 9. I 

I 
I 

0.4BK 1 

0.6BKI 
0.6BK: 
0.4BK: _, 

I 
2.0BKI 

Figure 28. Defence Fire Plan 1/2 Artillery Battalion of RAG 4. Fire 
Control Centre detached house (4321) 5 Sept 84 1630hrs. Map 50,000, 

Printed in 1978.* 

* 
Artilleriyskiy Divizion v Boyu, G. E. Peredelskiy, Table 19, p.181. 

CR-65 NATO UNCLASSIFIED 



CR-65 

NATO UNCLASSIFIED 

-492-

Enclosure 5 to 
Appendix 2 to Annex D 

~ (2J 

...... 

Figure 29. Working Map of CO 1/2 Artillery Regiment. 
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Key to Figure 29 . 

Artillery Battalion Tasks. 

1. Artillery interdiction of the move forward and 
deployment of enemy troops. Ready to carry out 
concentration on targets 40, 41, 42 and 43. 

2. 
out: 

Artillery repulse of the enemy attack. 

P20 LION land 2, TIGER 1, 2 and 3 

N20 AKATSIYA, VISNIA ('A ' and 'B') 

Concentrations on targets 51 and 54 . 

Ready to carry 

3. Artillery support of defence of troops in depth of 
defence. Ready to engage on targets 62, 63 and N20 to FOL 
(T) • 

4. Engagement of enemy in delivery of counter-attack by 
second echelon. 4 MR Coy - (phases preparation and support 
of attack) - targets 61, 62 and 54. 

5. Tasks of neighbouring artillery division (battalion) 
targets 31 and 32. 

CR-65 NATO UNCLASSIFIED 



9 
0\ 
lJ1 

z 
:,t:; 

8 

0 

C 

z 
n 
t'1 
:,t:; 

C/l 

C/l 

l"IJ ..... 
lO 
c; 
t"'t 
(l) 

w 
0 . 

i;' 
rt ..... ..... ..... 
(l) 
t"'t 
'< 

:4' 
~ 
t"'t 
0, 
rt ..... 
0 
:::, 

[ 
C/l 

~ 
t"'t 
rt 

~ 

g 
:::, 
@" 
t"'t 

:& 
~ 
(') 
;,,;" . 

ENGAGEMENT OF TARGETS IN PHASES 

ARTY SECURING· MOVE FORWARD OF TPS 

ARTY PREPARATION OF COUNTER ATTACK 
ARTY SUPPORT OF THE COUNTER ATTACK 

Target Numbers 

Artillery securing 

Artillery preparation 

137, 147, 86 

Wf~.:.:~.?: •.• -~.§;t :.§.9:::·~nd;.~7~:: 

z 
:,t:; 

8 

0 

C 

z 
I n 

,i,. 
I.C> t'1 
,i,. 

:,t:; I 

en 
en 
H 

l"IJ 

:,t:; trl H 

~[ trl 

:::, 0 CJ 
0. Ul ..... c; 
X t"'t 

(l) 
I\J 

0\ 
rt 
0 8" 
g 
(l) 
X 

CJ 



NATO UNCLASSIFIED 

-495-

In the artillery support of the counter-attack, the battalion 
destroys aoo neutralizes personnel and weapons on the counter-attack axis 
and flanks. In this as a result it uses concentrated fire and fire on 
single targets. 

After the execution of the counter-attack and restoration of the 
situation the battalion carries out fire missions to consolidate the 
captured feature. 

In the preparation of fire in defence, character of the ground, 
likely enemy operations aoo the fire capabilities of the artillery sub
units are taken into account. Fire is prepared both on known reconnoitred 
targets aoo on the expected (asst.nned) location of enemy appearances. 
Preparatory fire is finalised on the degree of new data reconnoitred from 
the enemy. 
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Enclosure 8 to 
Appendix 2 to Annex D 

:start time:Gun Position:Fire Missions 
lof firing lNo and : 
I I Co-ordinates I 

lOrder of Fire 
I 
I 
I 
I 

lAnmo 
lExpendi
lture 

IReinarks 
I 
I 
I 
I :------------------------------------

1052340 Sepll. 
Ix= 19220 
IY = 53610 

050220 Sepl2. 
lx = 19110 
ly = 53120 

060450 Sepll. 
Ix= 19220 
ly = 53610 

060820 Sepl3. 
lx = 18410 
IY = 53530 

061315 Sepl2. 
Ix= 19130 
ly = 53120 
I 
I 

!Neutralise tgtlAdjustment by 
l 19 inf with I observation 

IHE: 20 
IIllum: 8 

lfire wpns l I 
I 

I Neutralise tgtlAdjustment withlHE: 
120 Op. laid SND I 

I 
I I I 
I I I 

30 

lNeutralise tgtlAdjustment by IHE: 20 
120 Op. I observation lillmn: 
I I I 
I I I 

!Neutralise inflAdjustment withlBE: 25 
ldefence South laid rangefinderl 
IGROMOVO I I 

I I 

I Neutralise IAdjustment withlBE: 25 
!again located laid rangefinderl 
ltgts I I 

I I 
I I I 
I I I 

8 
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[SJ ]aiJa1.1u 
coreUttelu 

. Bueu3uo11u 

Plan of Operation - Roving Troop 1/2 Arty Batt alion in 
Defence.* 

Artilleriyskiy Divizion v Boyu, G. E. Peredelskiy, p.186. 
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Appendix 3 to Annex D 

COUNTER-BOmARDMEN'l' AMMONITI<E EXPENDITURE R>BMS. 

Table 86. Counter-Bombardment - Average Anununition Norms for 
Neutralisation of Artillery am Mortar Batteries am for Destruction of 
Nuclear Delivery Means - by Predicted Fire at Ranges up to 10km. 

!Designated 
'Targets 

,Arty Bty - towed 
I 
I 

lMor Tp - Towed 
I 
I 

ISP Bty - Armoured 
I 
I 

lSP Bty - Unarmoured 
I 
I 

ISP Tp - Unarmoured 
I 
I 

lTp/Pln - SP Mortars 
I 
I 

lDestruction - Nuc 
lDel Means - Launcher 
I 
I 

!Neutralisation - Nuc 
lDel means - Gun rds 
I • ,per mm. 
I 
I 

I Rifled Artillery I Mortars l Rocket 
:--------------: lArty 
I Guns l How Gun/Howl l 
:-------: :-----: 
l Calibre (mm) l Calibre (nm) I Calibre (mm) l 
:-------: :-----:---
:as 1100:1221130•12211s2 :1s2 :1201160l240fMedlHvy 

280 2401220 200 220 180 180 
I 
I 

210 180 1165 150 165 135 135 

330 300 270 260 380 300 285 

310 265 240 230 310 260 240 

270 230 200 200 270 220 205 

400 360 320 310 430 330 310 

350 320 260 240 260 200 200 

12 10 8 7 8 6 6 

200 120 100 400 170 

150 90 70 300 130 

300 290 175 440 210 

250 240 130 380 170 

210 200 115 350 150 

320 300 170 540 230 

140 110 270 200 

6 5 7 6 
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Table 87. Armtunition Norm for Neutralisation of Self-Propelled Armoured 
Battery by Three Batteries. 

(Detail 
I 
I 
I 
I 

INorms in FMs* at Ranges in Kms 
1--------------
14 :6 :0 110 112 114 116 

1------------------------
(Norms - 152nm How 
I 
I 

:196 
I 
I 

(Norms - 152nm Gun How:156 
I 
I 

:Norms - 130nm Gun 
I 
I 

I 
I 

:109 
I 
I 

241 334 438 645 -

245 312 407 457 698 902 

187 294 458 655 808 962 

Table 88. Norm for Neutralisation of Self-Propelled Unarmoured Battery by 
Three Batteries. 

* 

!Detail 
I 
I 
I 
I 

INorms in FMs* at Ranges in Kms 
1--------------
14 16 :0 :10 :12 :14 116 

:------------------------
I Norms - 152rrm How 1168 204 279 634 528 -
I I 
I I 

INorms - 152mm Gun Howll36 215 260 336 458 585 752 
I I 
I I 

INorms - 130nm Gun 1100 101 256 386 538 664 790 
I I 
I I 

FM - Fire Mission. 
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Table 89. Arranunition Norms for Neutralisation of a Troop/Battery Self
Propelled Unarmoured Guns in Engagements by Three Batteries. 

!Target details 
I 
I 
I 
I 

lSoviet 
!Weapon 
!System 

IAnmo Norms in FMs at Ranges in Kms 1 

l----------------
1 4 6 8 10 I 12 I 14 l 16 

1-------------------------------
INorm - . 
I Neutralisation 
ltroop of SP 
lunarrnoured guns 

1152nm How l 136 I 169 I 237 I 317 I 480 I - I -
1152nm Gun Howl 1121 1781 2261 2781 4101532 l702 
ll30mn Gun I 82 l 1431 2181 3281 4121610 1740 
I I I I I I I I 
I I I I I I I I 

1-------------------------------
INorm -
I Neutralisation 
ltwo troops/battery 
lof SP unarmoured 
lguns 

1152nm How I 
ll52mn Gun Howl 
1130mm Gun I 
I I 
I I 
I I 
I I 

2721 
2241 
1641 

I 
I 
I 
I 

3381 
3561 
2861 

I 
I 
I 
I 

4741 
452l 
4361 

I 
I 
I 
I 

6341 
5561 
6561 

I 
I 
I 
I 

960 I - I -
8201106411404 
9841122011480 

I I 
I I 
I I 
I I 

1-------------------------------
INorm - 152mm How 
!Neutralisation 152mn Gun Howl 
!Battery SP unarmou- 130nm Gun 
Ired guns - troop 
lcentres 300m apart 
l (two troops) 

350 426 555 680 
289 446 532 645 
212 346 512 724 

895 -
810 976 1116 
960 1130 1330 

1-------------------------------
lNorm - 152nm How 
!Neutralisation 152mn Gun Howl 
lof battery when all 130mm Gun 
lguns are positioned 
las a battery (i.e. 
l not split into two 
I troops) 

168 209 
136 215 
100 161 

273 364 528 
260 336 458 582 752 
256 386 538 664 790 
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Table 90. Minimum Number of 152mn Gun/How Required for Neutralisation of 
Enemy Artillery Battery. , 

IDuration oflMinimum Number of Guns at Ranges of 
IEngagement I 

I 8km 10km 12km 14km 16km I 

15mins 5* 5 7 8 10 
7** 7 13 19 25 

20mins 4 4 5 7 8 
6 6 11 15 20 

25mins 3 3 5 6 8 
5 5 10 14 19 

* 
Figures above the line in the distance boxes show the number of gWl/hows 

required for neutralisation of towed battery. 
** 

Figures below the line in the distance boxes show the number of 
gun/hows required for neutralisation of SP armed battery. 
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Table 91. Minimum Amount of Artillery Sub-Units Required for 
Neutralisation of One Artillery Battery/One Mortar Troop (Platoon). 

lType of 
!Enemy 
!Battery 
I 
I 

l Quantity of Batteries needed for Neutralisation of Arty I 
I Bty/Mor Tp I 
'----------------------------' I I 

IRange - less than l0kmlRange - from 10-lSkmlRange - above 15km' 
1--------------------------------
IArty Bty 1 bty* 
lor Mor 
ITp Towed 
I 
I 

I SP Bty 1/2 btys 
ISP Mor Tp 
lArmd/ I 
lUnarrrc I 

1/2 btys 

2/3 btys 

12/3 btys 
I 
I -
I 
I 
I 
I 

INot less 
I division 
I (3 x bty) 
I 
I 

than 

Table 92. Required Number of Guns for the Destruction of Missile Launcher. 

!Calibre IRangel'Norm'IMax Permissable RateslReguired Number of Guns 
'Gun System IKm lArrmo lof Fire - one Gun lfor ms in course of 

I I I I 
I I I I 
I I IS minll0 minllS min IS minll0 minllS min I I 

130nm Gun 10 240 20 35 45 12 7 6 

15 480 20 35 45 24 14 11 

20 720 20 35 45 36 21 16 

152nm Gun How,10 300 20 30 40 10 7 5 
I 
I 

115 400 20 30 40 20 14 10 
I 
I 

* In the destruction (i.e. 60% kill and above) of an enemy battery it is 
necessary to obtain three times as much artillery as shown in Table 91 of 
Appendix 3 to Annex D, i.e. (destruction of one towed battery at range of 
less than 10km will require one artillery battalion (3 batteries). 
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From Table 92 it follows, that for the destruction of a missile 
launcher in a period of 10 to 15 minutes: 

in ranges up to 10km - one battery 

in ranges from 10-15krn - two/three batteries 

in ranges from 15-20krn - note less than division (3 x bty) 

For the destruction of guns, which are able to fire nuclear 
anmunition, it follows that at least one battalion is required, perhaps 
more, in view of the fact that the norm of anmunition for its destruction 
is two times greater than for a missile launcher. 
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Appendix 4 to Annex D 

Table 93. Ammunition Norm for Stationary Unobserved Targets. 

lType of Target I Rifle Artillery Mortars Rocket I 

land Fire Mission I Artillery I 
I I Calibre irm I I I 

I 
I 
I 
I 
I 
I 

I I lMedlMed lHvyl I I 
I P6 :as ll00ll22ll30ll52l203l82 ll20ll60l240l lLongl I 

1 lBty - SAM l250 240 200 150 150 1100 60 - 200 1100 
!(neutralisation) l 
I I 
I I 

2 !Unprotected Vehs/ 1420 360 280 180 180 120 60 350 180 80 40 300 240 120 
lRadars 
l(neutralisation) 
I 
I 

3 lWell protected 480 450 320 200 200 150 60 - 200 50 320 240 100 
lpers/wpns in well 
!prepared def posn 
l(neutralisation -
Ion 1 hectare of 
ltgt (100 x 100m) 
I 
I 

4 lProtected pers/ 400 350 250 150 150 110 45 300 140 85 45 240 180 80 
lwpns, tanks and 
lAPCs in hastily 
loccupied strong-
lpoints cone areas 
lFUPs and SLs 
l (neutralisation -
lon 1 hectare) 
I 
I 

5 :unprotected pers/ 50 45 30 20 20 15 5 35 10 8 4 10 8 5 
lwpns in cone area 
lFUPs, strongpoint 
!(neutralisation -
lon 1 hectare) 
I 
I 

6 lCP - dug in 480 450 320 200 200 150 60 - 200 100 50 320 240 100 
l (neutralisation -
lon 1 hectare) 
I 
I 
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I Rifle Artillery I 

land Fire Mission I 
I 

I I Calibre nm I I 
I I 
I I 
I P6 185 fl00fl22ll30fl52f203f82 I 

ICP - Veh borne 120 100 80 50 50 40 25 -
I 
I 

Mortars Rocket I 
I 

Artillery I 
I 
I 

I I 

IMed f Med :evy: 
ll20fl60f240f ILongl 

25 20 10 30 20 15 

8 !Unprotected a/tk 250 80 180 140 140 100 50 240 140 80 35 
lmsl launchers 
I (neutralisation) 
I 
I 
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2 
Table 94. Ammunition Norm on 1 Hectare (100m ) of Strongpoint of Well 
Prepared Defence in Engagement by Battalion - 152mn Gun How. 

CR-65 

IStrongpointlAmnunition Norm in I 
!Dimensions IEMs at Ranges in KM 1 

1F x D 1---------

200 X 200 
200 X 300 
300 X 200 
400 X 200 
200 X 400 
300 X 300 

,Average 
I Effective 
IValue 

1 6 I 8 110 112 114 

11651188 208 230 288 
11321146 159 173 212 
11431164 166 197 236 
fl35ll52 165 183 214 
11681129 138 147 175 
11151126 136 148 174 

fl3lfl5lll62ll80f215 
I I I I I 
I I I I I 
I I I I I 
I I I I I 

1--------------
1 'Norm' 
I 
I 

11so:1so:1so11001210 
I I I I 
I I I I 

NATO UNCLASSIFIED 



NATO UNCLASSIFIED 

-508-

Table 95. Probability/hastily Occupied Enemy Strongpoint which is Engaged 
by Battalion 122nm How in up to 10km Range. 

* 

fDuration oflEffective Fire Probability shown in 
!Engagement lhectares in Density of Suppression 
'Min 1-----------------

5 
10 
15 
20 

, 
I 50% 

6.0/2.0* 
9.6/3.2 
13.2/4.4 
16.2/5.4 

75% 

4.0/-
6.4/2.1 
8.8/2.9 
10.8/3.6 

100% 

3.0/-
4.8/-
6.6/2.2 
8.1/2.7 

Figures for division are first/figures for battery are second. 
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Table 96. Probability/Hastily Occupied Enemy Strongpoint Engaged by 122nm 
How Battalion at 15km Range. 

* 

:Duration of:Effective Fire Probability shown in 
:Engagement :hectares in Density of Suppression 
1Min :-----------------

5 
10 
15 
20 

• I 50% 

4.0/-* 
6.4/-
8.8/2.9 

75% 100% 

-/- -/-
4.3/- 3.2/-
5.9/- 4.4/-
7.3 5.4/-
2.4 

Figures for artillery battalion are first/figures for battery are 
second. 

CR-65 NATO UNCLASSIFIED 



NATO UNCLASSIFIED 

-510-

1. Predicted bombardment using 3 sightsettings for range and one for 
direction. 

2. Tgt dimensions 300 x 200m. 

3. Carried out by 152mn Gun How artillery battalion at a range of 6000m. 

CR-65 

I 
I 
I 
I 

:1 Bty 
:per gun 

:2 Bty 
:per gun 

:3 Bty 
:per gun 

:--------------------------
:First firing 
I 
I 

:second firing 
I 
I 

:Third firing 

:4rds Rapid:4rds Rapid:4rds Rapid 
: 6rds FFE : 6rds FFE : 6rds FFE 
:6rds FFE :6rds FFE :6rds FFE 
I I I 
I I I 

:6rds FFE :6rds FFE :6rds FFE 
:--------------------------
:Possible Amno 
:Expenditure (min) 
I 
I 
I 
I 

:24} 
Totals:36} x 3 = 132 x 3 = 396 at 6km 

:36} 
:36} 

Figure 33. Predicted Bombardment of Unobserved Strongpoint. 
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Each battery has its own designated area of bombardment. 

Figure 34. Observed Bombardment of Group Target by Artillery Battalion -
Three Batteries. 
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Table 97. Expenditure of Shells to Neutralise (30% kill) a Battery of SP 
Unarrnoured Guns Engaged by Three Batteries. 

ITask IMeans IExpenditure of Shells for Distances in km' 
I I I 
I I I 
I I I 4 6 8 10 12 14 16 I I I 
I 
I 

ITo engage 1152mm How I 136 169 237 317 480 I -I I 

!platoon 1152mm Gun Howl 112 178 226 278 410 532 I 702 I 
I 1130mm Gun I 82 143 218 328 412 610 I 740 I I I 
I 
I 

ITo engage 1152mm How I 272 338 474 634 960 I -I I 

!battery 1152mm Gun Howl 224 356 452 556 820 10641 1404 
I (2 platoons) 1130mm Gun I 164 286 436 656 984 12201 1480 I 
I 
I 

ITo engage 1152mm How I 350 426 555 680 895 I 
I I 

!battery of 2 1152mm Gun Howl 289 446 532 645 810 976 I 1116 
!platoons 300m ll30nun Gun I 212 346 512 724 960 11301 1330 I 

!apart I I I 
I I I 

lsimulataneously I I I 
I I I 

I 
I 

ITo engage batteryll52mm How I 168 204 273 364 528 I 

!where all guns 1152mm Gun How I 136 215 260 336 458 585 752 
lare dispersed 1130 Gun . I 100 161 256 386 538 664 790 I 
I I I 
I I I 
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Appendix 5 to Annex D 

Table 98. Maximum Peanitted Rates of Fire for Guns, Gun-Hows and Hows 

1Durationl76mm Gun:85rran GunllOOmm Gunll22rran Gunll30mm Gunll52nm How' 
lo£ fire I 

I 
1mins I charge I charge l charge I charge I charge I charge 

I I I I I I 
I I I I I I 

lfulllredlfull:rea:fulllred I full Ired I full Ired I full Ired 

1 15 15 10 10 7 7 '6 6 5 5 4 '4 

3 35 35 25 25 18 18 16 16 12 12 12 12 

5 50 50 40 40 30 30 25 25 20 20 20 20 

10 70 70 50 60 50 50 40 40 35 35 30 30 

15 85 85 60 75 60 65 55 55 45 45 40 40 

20 100 100 70 90 65 75 65 70 55. 55 50 50 

25 110 115 80 100 70 90 70 80 65 65 60 60 

30 115 130 90 110 75 100 75 90 70 75 65 70 

40 125 160 110 130 85 120 85 110 80 90 75 90 

50 140 180 125 150 90 140 90 130 90 105 80 105 

60 150 200 140 170 95 100 100 150 100 120 90 120 

120 220 320 230 290 135 250 150 260 100 210 135 210 

,For Each Successive Hour 
I I I I I 
I I I I I 
I 
I 
I :10 :100:ao 1100140 :so :so :ao 135 170 145 170 I 
I I I I I I I I I I I I I 
I I I I I I I I I I I I I 
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Maximum Permitted Rates of Fire for Guns, Gun-Hows and Hows (b). 

1Durationll52mn Gun/Howll52mm Gun/Howl76mn Mtn GunlSystem Tl2l203rrm How I 
lof fire I I 

I 
1mins I charge charge one charge lone chargelone charge' I 

I I I 
I I I 
I full red full red I I 
I I I 

1 4 4 14 4 20 7 'l 
I 
I 

3 12 12 112 12 40 20 2 

5 20 20 20 20 60 35 3 

10 30 30 30 30 65 45 6 

15 40 40 40 40 80 55 9 

20 50 50 50 50 90 60 ,12 
I 
I 

25 55 60 60 60 100 65 '15 

30 65 70 65 70 110 70 18 

40 70 80 75 80 130 75 22 

50 85 95 80 95 145 90 26 

60 80 110 90 110 160 100 ,30 
I 
I 

120 120 200 135 200 260 160 
I 
I 

1For Each Successive Hour 
I 
I 
I 
I 
I 135 160 145 160 190 125 I 
I I I I I I I 
I I I I I I I 
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Appendix 6 to Annex D 

Table 100. Maximum Permitted Rates of Fire-Mortars. 

:nuration: 82nm Mortar : 120nm Mortar :160mm Mortar: 240nm Mortar 
:of Fire: 
'mins :10 Vane:6 Vane:LargestlSmallestlAll Charges IAll ChargeslSpecial 

!Mortar IMortarlbomb lbomb I ILess I 
I I 

IBanb IBomb I I I !Special I 
I I I I 

1 10 20 9 9 3 1 1 

3 45 45 25 25 9 3 3 

5 75 60 30 30 12 5 5 

10 110 75 35 35 18 10 10 

15 125 85 40 40 21 15 13 

30 150 100 50 75 30 30 20 

60 210 140 70 105 48 38 25 

120 110 165 88 51 35 

180 150 225 128 64 45 
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Maximum Permitted Rates of Fire - Rocket Artillery - Salvos. 

I Duration I Rocket Artillery I 

lo£ Fire I 
I 

1mins I Medium I Medium I Heavy I I I 
I I Long Range I I 
I I _, 
I I I 

1Bty1Division1Bty1Division1Bty1Division 

3* 1 1 1 1 1 1 

10 2 2 2 2 

15 3 2 2 2 

20 3 3 

25 4 3 

30 5 4 4 3 3 

40 6 4 

45 5 5 4 4 

so 7 5 

60 8 6 6 5 6 5 

For Each 6 4 4 3 4 3 
,successive 
I Hour 
I 
I 

Launchers are already loaded for first salvo. 
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PREFACE 

The Annexes to the report on the Sustainability of the Soviet Army in 
Battle were provided in order to show examples of Soviet Operational 
Analysis and battlefield calculation techniques and theory. In particular, 
Annex E is an abbreviated translation of the Soviet publication 
'Takticheskiye Raschety' (Tactical calculations) by A. Ya. Vayner (1982), 
which contains many mathematical formulae reproduced in the Annex •. 

Due, however, to the inadequacies of the word processing system in 
attempting to reprcduce these formulae exactly, it is recognised that, to 
the mathematically inclined, there are obvious deficiencies and typographic 
errors in many of the formulae. 

For this reason M. E. Kelly has undertaken to produce this short 
addendum to the annexes, in order to correct certain errors and to 
reproduce some of the formulae in a more mathematically readable format. 
Where the formula is easily understandable, even if not aesthetically 
pleasing, it is not reproduced here. In addition certain changes were 
necessary in the. 'legends' to some of the formulae and only these changes 
are given here, not a reproduction of the complete legend. 
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EDI'IOR'S PREFACE 

The textbook TAKTIKA (Tactics) was published by the Soviet Military 
Publishing House (Voyenizdat) in Moscow in 1984. It replaces an earlier version 
published in 1966. A translation was sponsored by the Canadian Chief of 
Intelligence and Security which is the basis of the present work. This edition 
was prepared in response to a request of the Director of Infantry for material 
to support his new Armoured Infantry Training Package. The aim of this 
abridgement is to provide the British reader with an insight into current Soviet 
tactical thinking in a manageable fonn. It is hoped that the flavour and the 
basic meat of the original has survived, without the deterrent of a mass of 
polyunsaturated verbage. Reading this book is not a substitute for reading the 
Vol II, Part 3 of the Army Field Manual (Soviet Tactics) • The two books should 
canplement each other. If the AEM awakens the reader to the difference between 
Soviet and British tactics, then reading TAKTIKA can help him to understand why 
the Soviets approach the subject as they do. Conversely the AEM contains many 
details of timings, distances and organization which the Soviets would not 
choose to publish in a work intended for open circulation. 

To tmderstand 'm~ more fully the reader will want to know who wrote 
it, for what group of readers an:1 how it fits in to the rang~ of Soviet tactical 
writings. 

The book was produced by a collective of authors headed by Lieutenant 
General VG Reznichenko, a professor and head of the Tactics Department at the 
Frunze Military Academy and the other authors are in all probability members of 
the same department. All Soviet military academies, besides their teaching 
role, are charged with conducting research into military science. The Frunze is 
the oldest and most prestigious of these academies. The authors have produced a 
range of other works on tactics; for example, Major General Sidorenko, who wrote 
Chapter 3, wrote a most interesting book on 'The Offensive' during 1970. All 
five authors were involved in the previous edition of 1966. It is interesting 
to note that the team has therefore been working together for about 20 years. 
It is an extra mark of the authority of the 1984 edition that it was reviewed 
for publication by Colonel General Gareev, a Deputy Chief of the General Staff, 
one of the Soviet Army's leading writers on doctrine. 

TAKTIKA, we are told, is written for officer cadets am army officers (up 
to battalion level). '!be Soviet Aany's basic guiding documents in tactics are 
the combat regulations. These were re-issued in about 1982. They carry to full 
force of law and abound in ~rases such as "must", "is obliged to". But these 
forbidding documents are sanewhat brief arrl cannot cover every eventuality. To 
educate the Soviet commander to put these regulations into practice the Soviet 
Army therefore issues manuals such as TAKTIKA. TAKTIKA in fact is the 'key
stone' manual and is being followed by volumes dealing with more detailed 
subjects such as 'The Motor Rifle Battalion in Battle' or 'The Forward 
Detachment' • '!be canpleted range will be most impressive and can be updated by 
articles in the military press am lectures. 



(iv} 

The appearance of TAKTIKA marked official acceptance of the need to plan 
for non-nuclear operations. For some years to cane it will provide a crucial 
insight into Soviet concepts of a future European battlefield. 
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ANNEXE 

EXAMPLES OF NORMS m MATHEMATICAL MODELLING. 

Calculating the march, 
deployment 

movement and 

Calculating engagement and battle with 
and pursuit of the enemy. Requirement 
for weapons densities and ammunition 

Appendix 1 (Nomograms 1-8) 
(Figures 35-43) 
(Tables 
102-103) 

replenishment Appendix 2 (Nomograms 9-14) 
(Figures 44-48) 
(Tables 

Calculations 
minefields 
fortifications 

for river crossing, 
and. engineering 

Calculating artillery engagements 

Appendix 3 

104-106) 

(Nomograms 15-18) 
(Figures 49-52) 
(Tables 
107-108) 

Appendix 4 (Nomograms 19-21) 
(Figures 53-55) 

Page 

520 

546 

574 

(Table 109) 591 

Calculating transport requirements by 
road, rail and air Appendix 5 (Nomograms 22) 

(Figure 56) 
(Tables 
110-113) 
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EXTENSION OF NORMS IN 'ro MATHEMATICAL MODEI,IeING, NOMOORAMS AND CALCOIATION 
FO:RMULAE • 

Nomograms and calculation proformae are designed to assist in 
achieving a clear cu_t appreciation of a particular situation based on a 
common approach to a problem, and to produce a solution in the shortest 
possible time. 

Group.!.:. In Group 1 there are two exaJTIE)les of particular interest: 

(a) Nomogram No 2, Appendix 1. This could be used in the cannitment to 
battle of a second echelon sub-unit, unit or formation. 'nle timing for the 
comnittal of a second echelon to battle is critical if the advance is to be 
developed without a halt. The committal to battle of the second echelon 
must be before the advance shows signs of slowing up or the impetus will be 
lost. On the other hand, if the conmi ttal of the second echelon is 
premature, unnecessary casualties will ensue and the shock of the attack 
will be lessened. The. accurate plotting and reconnaissance of the second 
echelon startline (SL) is vital. 

(b) Nomogram No 8, Appendix 1. In the calculation, 'n' denotes the norm 
of fuel consumption for 100km in litres and 'k' denotes the additional 
factor for movement conditions. In _t;he example, K = 1.2 (i.e. depicts a 
worse movement condition than a movement coefficient of K = 1.0, perhaps 
due to hilly ground or swamps, etc.), this represents the additional 
supplement of 20% to the fuel norm. 

Group ~ In this category the nmeeting engagement" is of particular 
interest. (Nomogram No 9 and Profonnae Nos 3 and 4, and Nomogram No 13 -
the required number of anti-tank weapons to destroy tanks). This 
calculation can be reversed to work out the number of tanks required to 
affect a breakthrough. See also Nomogram No 14 (the determination of the 
number of weapons to carry out a task and their effectiveness). In 
Proforma No 5 for the determination of the necessary manpower and weapons 
to restore sub-units and, units to battle worthiness, note that the 
restoration need not necessarily be up to the original establishment but 
merely sufficient to obtain the required degree of superiority. 

Group l:_ Includes crossing water obstacles, mining, 
fortifications and improvements. 

engineer 

Group 4. This category covers artillery in "engagement of personnel and 
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weapons" - Nomogram No 18 enables a quick appreciation of the engagement to 
be made, Nomogram Nos 19 and 20 "duration of fire in a gun position" and 
"time spent in changing gun positions", tells us how long the battery or 
artillery battalion will be non-effective in terms of bringing fire to bear 
on targets. See also Proforma No 7 "calculation of fire capabilities". 

Group~ Covers logistics:- the transportation of loads by road, rail and 
by air. 
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Appendix l to Annex E 

NOMOGRAM l. Duration of a March. 

The method of calculating the time necessary for the transfer of sub
units from one area to another is dependent on the following data: the 
length of march (from the startline (SL) to the nearest point of the new 
concentration area), the average speed of the column, the duration of halts 
in the course of movement and the time taken to pull off the ground into 
the new concentration area (which is only considered in the case when the 
depth of the concentration area is less than the length of the moving 
formation). 

Formula of calculation: 

D 
t =--+t+t 

where: 

t = Duration of march - hrs. 

D = Length of route - km. 

V n Bt 

V = Average speed of moving column - kph. 

t = Overall time of halts in the course of the move - hrs. 
n 

t = Time taken to pull off road into new concentration area - hrs. 
Bt 

Example of calculation by nomogram. 

"Calculate the duration of a move along a 80km route with an average 
speed of movement is 35kph, duration of halts 1hr 30mins; time taken to 
pull off road into new area - 30mins. 
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hrs 
pulling in speed of movement, 

lfn~ 15 20 

Z5 

30 
35 

I 1 2 4() f f 5 I O 3 so 
I 

4 

O 70 20 JO 40 50 60 70 80 90 100 

KPH 

3 

z length of march route KM 

Duration of march, hrs 

Figure 35. Nomogram for the Calculation of the Duration of a March. 

Answer from the nomogram scale= 4.3hrs, i.e. 4hrs and 20mins. 
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NOMCGRAM b_ Duration of Column Moving Out to Startline. 

The basic data for calculating when a mobile column should start 
moving in order to arrive at the startline in good time is the distance 
between the startline and the area where troops are concentrated taken 
together with speed of movement. 

Formula of calculation: 

where: 

D 
u 

t = T - X 60 
B V 

B 

t = Time of column starts to move - hrs and mins. 
H 

T = Time head of column passes nominated line - hrs and mins. 

D = Distance of startline (or point) fran concentration area of troops 
u - km. 

60 = Coefficient of converting hrs to mins. 

V = Speed of movement of mobile column in pulling out - kph. 
B 

Example of calculation. 

Determine the start time of a mobile column, if the time of passing 
the startline by the head of the column is to be 2100hrs. The distance 
from the startline is 9km, speed of movement of the column on moving out is 
lSJq:il. 

9 X 60 
t = 2100 - -- = 2100 - 36mins = 20.24hrs 
H 15 

Answer: The column must commence moving out of its deployment area at 
2024hrs 6 Aug to make the startline at 2100hrs. 
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Duration of pulling OU.~ min(hrs). 

3 60 
40 

10 
l 60 

40 
zo 

36min-

Speed of pulling ouu, kph 
s 

8 

10 

15 
20 

Task variants: 

A-----. s-·-·-·-
Distance from start line (point) KM. 

Figure 36. Nornogram for the Calculation of the L\lration of Movement of 
Marching Columns to the Startline (Point). 
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Example of calculation using the Nomogram. 

1. Using the same conditions as in the example above, the same answer is 
achieved, i.e. the time is 36mins for moving from the deployment area, to 
the startline - the column must start to move at 2024hrs. 

2. With the assistance of the nomogram it is also possible to calculate 
the necessary speed of movement of the column to the startline (point}. 

Following example b, with a distance fran the deployment area of 
7.5km the mobile column needs to move at a speed of not less than lOkph if 
it is to reach the startline in 45 mins. 
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NOMOGRAM 3. Time Taken to Occupy New Concentration Area by a Mobile 
Column. 

The time taken to occupy a new concentration area by a mobile column 
needs to be calculated only when the depth of the area is less than the 
length of the mobile column. 

'lhe depth of the concentration area, the length of the column, and 
the speed of movement in pulling in to the new area are the basic data for 
this calculation. 

Formula of calculation: 

where: 

t 
Bt 

G - G 
K R 

= ---- X 60 
V 

t = Time taken for mobile column to pull into new concentration·area -
Bt mins. 

G = Length of column - km. 
K 

G = Depth of concentration area - km. 
R 

V = Speed of movement of column in pulling into new area - kph. 
Bt 

60 = Coefficient of converting hrs to mins. 

Example of calculation. 

Determine the time taken by a column to occupy a new concentration 
area if the length of the column is 7km, depth of the concentration area is 
3.5km, speed of movement of column in pulling into new area is lOkph. 
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= 
(7 - 3.5) 

10 
x 60 = 0.35 x 60 = 21mins. 
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Length of marching column 

10 

Speed of movement, KPH 
pulling in 

75 10 

0 10 20 JO 40 50 60 70 80 90 

5 

Duration of movement Min/hrs 
pulling in 

Depth of concentration area, KM 

Figure 37. Nomogram for the Calculation of the Length of Time Taken for a 
Mobile Column to Pull into new Concentration Area. 

'llle nomogram in the example above provides the same time - 21mins. 
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NOMOGRAM 4. Length of Mobile Formation Consisting of Several Mobile 
CollllllnS • 

'!his method is for determining the overall length of a moving 
formation on a route, provided the number of vehicles in the moving columns 
and distances between them is known. It is also used to determine the 
required distances between vehicles. 

Formula of the calculation: 

N x d + {N - l} x d 
m m K K 

where: 

G 
K 

= 

G = Length of moving formation - km. 
K 

1000 

N 
m 

= Overall number of vehicles in coltnnnS. 

d = Distances between vehicles - m. 
m 

N = Number of moving columns. 
K 

d = Distances between columns - m. 
K 

1000 = Coefficient of converting m to km. 

Example of calculation. 

Determine the length of a moving formation consisting of four 
columns, if the overall number of vehicles is 169, distance between columns 
600m, distance between vehicles 40m. 

Solution. 

169 X 40 + (4 - 1) X 600 6760 + 1800 
G =------------ =----- = 8.6km 

K 1000 1000 
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Example of calculation using to the nomogram. 

1. Determine the length of a moving formation if there are 3 moving 
columns and distances between them 400m, overall number of vehicles 65, 
distance between vehicles 25m (variant a). 

2. Determine the necessary distances in a column, consisting of 83 
vehicles, given that the length of the column must not exceed 2.5km 
(variant b). 

Solution - 30m. 
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NOMOORAMS 1 and h Time Taken to Pass Narrow Places/Difficult Sectors of 
Routes. 

There are two types of difficult sectors to be overcome: minor ones, 
of a length considerably less than the mobile columns, and larger ones, 
where the length is greater than the length of the mobile column. The 
basic data for minor sectors is the number of vehicles in the column, 
distances between them and speed of movement of vehicles when passing the 
sector. For the larger sector they are: the length of the moving colt.nnn; 
the length of the sector to be covered, and; the speed of movement. 

Formula of calculation for small obstacles: 

t 

where: 

N X d X 0.06 
m m 

= --------
V 

t = Time taken to overcome obstacle - mins. 

N = Number of vehicles in a column. 
m 

d = Distance between vehicles - m. 
m 

0.06 = Coefficient of converting kph into mpm. 

V = Speed of movement of vehicles in the sector to be overcome. 

Example of calculation. 

Determine the time taken to overcome a steep slope by a column of 54 
vehicles, if the distance between vehicles is 75m, permitted speed of 
movement on the sector is l0kph. 

Solution: 

54 X 75 X 0.06 
t =------ = 24mins 

10 
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Depth of column KM 

Speed of movement 
KPH 

Distance between 
vehicles, M. 

10 

s 

SO 50 4() 30 20 10 
Duration of surmounting 
(min) obstacle A------s------

C ---------

75 

50 
40 

30 

Number of vehicles 

Figure 39. Nomogram for the Calculation of the Time Taken to Pass Narrow 
Places on Movement Routes. 
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Calculation using the nomogram gives - 24mins (variant a) • With the 
assistance of the nomogram it is also possible to solve other problems. 
For example, (1) determine the number of vehicles able to traverse an 
obstacle on a route in the course of 30mins, if the required speed of 
movement is not more than lSkph, and the distance between vehicles 100m. 

Solution: variant b on the nomograph - 75 vehicles in 30 mins. 

(2) Calculate the distance between vehicles in a coltnnn of 80 
vehicles in order that the column crosses a bridge within 30mins at a 
permitted speed of not more than lOkph. 

Solution: variant c. 

Formula of calculation for large obstacles: 

where: 

G + D 
K 

t =---
v 

t = Duration of overcoming obstacle - hrs. 

G = Length of column - km. 
K 

D = Length of sector to be overcome - km. 

V = Speed of movement across the obstacle - kph. 

For example of calculation using by nomograph, see Figure 40. 

1. Determine the time required for overcoming a boggy strip of road, if 
the length of the sector is 5.5km, depth of the column 2.5km, average speed 
on the sector lS]q::h. Solution (variant a) - 32mins. 
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Depth of column 

Length of sector KM, 

Speed of movement, KPH. 

20 15 

0 10 20 30 l,O 50 60 

10 
9 
8 
7 
6 

s 

Task variants : 
A------
8 -·-·-·-

Time of surmounting. min. 

Figure 40. Nomogram for the calculation of the Time Taken to Pass 
Difficult Sections on Movement Routes. 
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2. With the assistance of this nomograrn it is possible to determine 
(variant b) what length of column can negotiate a pass 2.5km long at a 
speed of 8kph in a given time. 

Solution: (variant b) - 3.5km. 
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NOMCGRAM 7. The Time of Passing the Startline (Point) /Report Line (Point) 
by the Head and Rear of a Colllllltl ■ 

The basic data required for the calculation is: details on the 
makeup/construction of the moving formation, depth of moving columns and 
the established distances between them, speed of movement and the time of 
passing the other line {point) by the head of the moving formation. 

Formula of the calculation: 

where: 

t 
l 

=T 
i-1 

60d 
i 

+ -· I 

V 

60D 
i 

t' = t +-
i i V 

t = Time of passing line {point) by head of the i th moving column - hrs 
i and mins. 

T = Time of passing line (point) by the tail in front of the column in 
i-1 front of the i th moving column - hrs and mins. 

d = The established distance between columns - km. 
i 

60 = Coefficient of converting hrs to mins. 

V = Average speed of movement - kpl. 

t' = Time of passing the line by the rear of the i th column - hrs and 
i mins. 

D = Length in the i th column - km. 
i 

Example of calculation. 

Determine the time of passing control point no 1 by the head of the 
formation and the rear of No 3 column, if time of passing the startpoint by 
the rear of the column is to be 2115hrs, the distances between columns is 
1.5km, the length of a column is 1.8km, speed of movement 2Skph. 
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1.5 X 60 
t = 2115 + -·-- = 2115 + 0.04 = 2119 

3 25 

t 
3 

1.8 X 60 
= 2119 + --- = 2119 + 0.04 = 2123 

25 

i.e. the head of the third column in the movement· formation passes report 
line No 1 at 2119hrs and the rear at 2123hrs. 

Example of calculation using nomogram (Figure 41) • 

. Determine the time to pass a startline by the head and rear of a 
moving column of 7km, when the distance between coltnnnS is 5.5km and the 
speed of movement is 25Jq;tt. 
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Time of passing point (line) min. Average speed of columns movement. KPH. 

18 

16 
74 
12 

70 

8 
6 

4 

2 

20 25 

Rear of column 

30 

40 

50 

0 0.5 1 7,5 2 2,5 3 3,5 4- 4,5 5 5.5 6 · 6,5 7 7,5 8 8,5 9 9,5 

Depth of column or distance 
between columns 

Figure 41. Nomogram for the Calculation of the Time of Passing a Line 
(Point) by the Head and Rear of a Column. 

The nomogram gives 13.3mins for the front of the column. Rear of the 
column 17mins. So that the front column will be clear of the startline by 
2030 (i.e. 2013 (head passing) and 0.17 (rear passing)). 
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Proforma No 1. For the Calculation of Transit Time to a New Area. 

Formula of calculation. 

G - G 
D K P 

t = T + - + --- + t for G > G 
V 0.6V n K P 

where: 

t = Duration of regrouping to new area - hrs. 

T = Time (astronanical) of passing start point (line) by front of 
column - hrs and mins. 

D = Length of route and distance away of new concentration area - km. 

V = Average speed of movement. 

G = Length of column. 
K 

G = Depth of new concentration area - km. (Formula is valid only for 
P the case where this depth is less than the length of the column). 

0.6 = Coefficient, which takes into account the lowering of the average 
march speed in drawing into the new concentration area. 

t = Duration of halts en route - hrs. 
n 
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Table 102. Proforma to calculate Transit Time to the New Area. 

:ser:starting Data !Degree !Variant of move I 
I 

'No. !Determined Scales :of I forward I 
I 

:and Oprations !Accuracy I _, 
I I 

land Operations IAccuracy IExamplel 1 2 3 I 
I 

1 2 3 4 5 6 7 

1 ILength of march route km (1.0) 167 
I 
I 

2 !Average speed of movement kph (1.0) 18 
I 
I 

3 ILength of mobile coll.BDn km (0.1) 7.5 
I 
I 

4 !Depth of concentration area km (0.1) 4 
I 
I 

5 !Duration of halts hrs (0.1) 1.5 
I 
I 

6 'Time of passing start point hrs mins 10.00 
(line) (SL) (SP) 

7 (2) : (2) (0.1) 9.3 

8 (3)-(4) (0.1) 3.5 

9 (2)x(0.6) (0.1) 10.8 

10 (8):(9) (0.1) 0.3 

11 ,Overall duration of march ,hrs (0.1) 11.l 
I (5) + (7} + (10) I 

I 
I I 
I I 

12 !Time of concentration in lhrs mins 121.06 
lnew area (6)+(11) I I 

I I 
I I I 
I I I 
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Proforma No 2. Length of Route, Average Speed and Duration of Movement of 
Moving Column--:-

Formula of calculation: 

n 

D = L L ; 
i 

i = 1 

t 

where: 

D = Length of route - km. 

n L 
i 

t =L -· d 
i = 1 

G - G 
k p 

=t +---+t 
d 0.6V n 

I 

V 
i 

D 
V = --; 

t 
d 

L = Length of the i the sector - km (of the different types of road) 
i which allows a speed of movement of kph of the columns. 

t = Overall time on the route - hrs. 
d 

V = Speed of movement on the i th type of sector of the route - kph. 
i 

V = Average speed of movement - kph. 

G = Length of colt.mm - km. 
K 

G = Depth of concentration area - km. 
p 

0.6 = Coefficient of reduction in speed in the drawing in of the colt.mm, 
depending on local conditions. 

t = Overall time of halt. 
n 

t = Overall time (note that this term is not defined in the Russian 
version of the book, only in the German version). 
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Table 103. Proforma for the calculation of the Length of March Routes, of 
Average Speed, of the Duration of Movement of Marching Columns. 

lSerfStarting Data !Degree fNo. of Routes I Remarks I 
I I 

'No. !Determined Scales fof I -· I 
I I I 

land Operations fAccuracylExamplel 1 2 I I 
I I _, 

1 2 3 4 5 6 7 

1 fLength of metalled roads kJn (1.0) I 
,. 
I 

2 !Speed of movement (metalled) 35 I 
I 

3 fLength of improved dirt roads 18 I 
I 

4 !Speed of movement (improved dirt 25 I 

I roads) 
5 fLength of dirt roads 21 
6 ISpeed of movement on dirt roads 15 
7 !Length of field tracks 8 
8 !Speed of movement (field tracks) 10 

,9 I Length of moving column 6.8 
110 IDepth of concentration area 3 
'11 lOverall time for halts 1.5 
12 'Length of march route 89 

(1)+(3)+(5)+(7) 
13 (1) : (2) 1.2 
14 (3) : ( 4) 0.7 
15 (5): (6) 1.4 
16 (7):(8) a.a 
17 ,Time of movt.(13)+(14)+15)+(16) 4.1 
18 !Average speed. (12) +(17) 22 
19 f (9)-(10):0.6: (18) 3.8 
20 fTime of movement to new area: 0.3 

l c 19 > : o. 6 > : c 18 > 
21 !Duration of transit: (11)+(17)+(20) 5.9 
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NOMCGRAM 8. Amount of Fuel for Vehicles on the March. 

The basic data for the calculation is: (1) the length of the march 
route; (2) fuel consumption for the type and mark of vehicle. The fuel 
consumption is calculated with a coefficient which takes into account 
conditions affecting movement {state of the road, weather, time of year, 
time of day, etc.). 

Formula of calculation: 

DX n X K 
Q = ----xN 

100 

where: 

Q = Required amount of fuel - litres. 

D = Length of march route - km. 

n = Norm of fuel consumption - litres/lOOkm. 

K = Coefficient intrcxluced for the march 9onditions. 

N = Number of vehicles of a given type. 

Example of calculation. 

Determine the required quantity of fuel for 75 vehicles to canplete a 
march of 150km, if the norm of fuel consumption is 35 litres (per 100km) 
and the coefficient of the conditions of movement is 1.2. 

Solution: 

Q 

CR-65 

150 X 35 X 1.2 X 75 
= -------- = 4 725 litres 

100 
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coefficient of movement.conditions. Type of ve~icle. 

@ @@<D 
600 

7tXJ 

300 

200 

700 

SIL-151 

GAS-63 

GAS-69 

o m 2rJJ 300 400 500 6'00 7tJJ BtXJ soo 1000 
. Length of march KM. 

Required quantity of fuel 
(in litres for each vehicle) 

Figure 42. Nomogram for the Calculation of the Required Quantity of Fuel 
on the March. 
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Example of calculation using the nomogram. 

To determine the fuel consumption for 35 ZIL 157 on a route of 400km, 
if the coefficient of movement conditions is 1.2. 

The nomogram gives 240 litres - for each vehicle for 400km. 
Therefore for 35 vehicles 240 x 35 - 8400 litres. 
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Appendix 2 to Annex E 

IDMOGRAM 9. Expected Time of Meeting and the Distance of the Probable Line 
of Meeti~with the Enemy (encounter battle). 

The expected time of meeting and the probable line of meeting with 
the enemy is determined taking by into account the reciprocal distances of 
the troops of both sides and the average speed of their movement. 

Formula of the calculation: 

where: 

t 
B 

D 
=---; 

V + V 
H n 

L 
p 

= t XV 
B H 

t = Expected time of meeting with the enemy - km. 
B 

D = Distance between the troop groupings of both sides - km. 

V = Speed of movement - own troops - kph. 
H 

V = Speed of movement - enemy troops - kph. 
n 

L = Distance of probable line of meeting with the enemy from the 
P starting point (FUP) of own troops. 

Example of calculation. 

Determine the expected time of meeting and distance of the possible 
line of meeting with the enemy, if the enemy is situated at a distance of 
63km, his average speed of movement 25kph, average speed own troops 20kph. 

Solution. 

63 63 
t = ---- = - = l.4hrs = 1hr 24mins 
B 20 + 25 45 
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L = 1.4 x 20 = 28km. 
p 

Solution: the meeting with the enemy is likely in 28km and 1hr 24mins. 

Example of calculation using nomogram. 

Determine the expected time of meeting and the distance of the 
probable line of meeting with the enemy if at 1800hrs 5 June the advancing 
enemy is 64km away, average speed of his movement is 15kph , speed of 
movement of own troops is 20kp,. 

Speed of movement of 
enemy KPH 

-

Task variants : 

A------
8-·-·-

Distance between our 
forces and enemy 

90 

KM

80 

J 10 15 

JO lS 1,0 ,s.:::.10--r
:,::,, 

70 GO 50 

20 15 30 
Speed of movement of own forces KPH

70 Anticipated time of meeting 
min (hrs) 

6012hl 

50 

f(J 

30 
20 

:o 

SIJ(7h I 

50 

4-0 

JO 

I 

0 
4-0 JO 20 70 

Figure 43. Nomogram for the Calculation of the Likely Time and the 
Distance of the Probable Line of Meeting with the Enemy. 
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The nanogram gives (variant a) - 1hr and 50mins - i.e. 1950hrs. 

Calculating the distance of the probable line of meeting with the 
enemy (variant b) , from the. point of time 1hr 50mins horizontally to line
speed 201qxl, (variant b) gives 36km. 
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Table 104. Proforma for Calculation of time of Advance and Deployment of 
Sub-Units in Switching to the Attack from the March. 

CR-65 

ISerlStarting Data Determined Scales and IDegree oflVariant of 
'No.lOperations IAccuracy IMove Forward 

I I 1 ______ _ 

I I I 

: : I 1 I 2 : 3 

1 !Distance of bound (switching to the lkm (0.1) 1 

lattack) from enemy front line I 
I I 
I I 

2 !Distance of bound (deployment into 1km (0.1) 
lcanpany columns) from bound (switch-' 
ling to the attack) 
I 
I 

3 lDistance of bound (deployment into km (0.1) 
lbattalion columns) from the bound 
l (into company columns) 
I 
I 

'4 !Distance of bound (regulatory) from km (0.1) 
lbound (deployment into battalion 
!columns) 
I 
I 

5 IDistance of bound (point) regulatory km (1.0) 
l from the startline (:r;x,int) (SL) (SP) 
I 
I 

6 !Distance of SL(SP) from sub-units km (0.1) 
llocation 
I 
I 

7 fSpeed of movement into the attack km (1.0) 1 
I 
I 

8 !Average speed of sub-units km (1.0) 
I 
I 

9 ILength/depth of moving column - 1st km (0.1) 
lechelon 
I 
I 

10 'Distance between columns of 1st and km (0.1) 
2nd echelon 

11 (1) X (60) 

12 Time of move forward to bound of 
switching to the attack (H-) 

13 (2) X (90) 

(1.0) 

,min (1. 0) 
I 
I 
I 
I 

I (1. 0) 
I 
I 
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lSerlStarting Data Detemined Scales and :oegree of:variant of l 
'No. !Operations I Accuracy lMove Forward l 

l l :-,----: 
: I I 1 I 2 I 3 I -------------·-----' 

14 I ( 13 ) : ( 8 ) 
I 
I 

15 'Time of move forward to bound 
(deployment into company columns) 

116 (3) X (60) 

17 (16): (18) 

18 Time of move forward to broad 
(deployment into battalion columns} 
(H- } : (15) + (17) 

19 (4) X (60} 

20 (19):(18) 

21 Time of passing bound (regulatory) 
(H- ):(18) + (20) 

22 (5) X (60) 

23 (22): (8) 

24 Time of passing SL(SP) (H- ) 

25 (6) X (90) 

26 (25) : (8) 

27 Time of beginning of pulling_ out of 
1st echelon (H-) 

128 (9) + (10) 

29 (28) X (90) 

30 (29): (8) 

31 ,Time of passing SL(SP) of 2nd 
lechelon (H- ): (24) - (30) 

• 

l (1. O) 
I 
I 

'min (1.0) 

,min (1.0) 
I 
I 

'· 

(1.0) 

(1.0) 

(1. 0) 

min (l.0) 

(1.0) 

(L,0) 

min (1.0) 

(0.1) 

(1.0) 

(1.0) 

,min (1.0) 
I 
I 
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Table 105. Proforma for the Calculation of the Time and Distance of the 
Probable Line of Contact/Meeting with the Enemy. 

lSerlStarting Initial Determined Scales 
I I ' ,No.,and Operations 

lDegree oflVariant of Move 
I Accuracy : Forward 

I I 
I I l 1---------

I 
I l l Example l 1 l 2 

1 lStart of move forward of own troops lhrs mins 20.00 4/6 
I I 
I I 

2 I.Start of move forward of enemy tps lhrs mins 21.00 4/6 
I I 
I I 

3 lDistance between groups I km (1.0) 105 
I I 
I I 

4 lDelay of move forward of own troops :hrs (0.1) -
l (relative to enemy troops): (1) - (2) lin(l)>(2) 
I I 
I I 

5 lOverall duration of halts of own lhrs (0.l} 0.3 
lforces 'en route' l 
I I 
I I 

6 lOverall duration of delay of own 'hrs (0.1) -
ltroops by the enemy 
I 
I 

7 lSpeed of movement of own troops kph (1.0) 28 
I 
I 

8 lDelay in move forward of enemy tps hrs (0.l) 1 
I (relative to own troops}: (2) - (1) in (2) > (1) 
I 
I 

9 lOverall duration of halts of enemy ,hrs (0.1) 0.5 
l troops 'en route' l 
I I 
I I 

10 lOverall delay of enemy troops by own'hrs (0.1) 0.6 
I troops 
I 
I 

11 !Speed of move forward of enemy tps kph {1.0) 19 

12 (4) + (5) + (6) 

13 (12) X (7) 

14 (8) + (9) + (10) 

15 {14) X (11) 

16 (3) + (13) + (15} 

(0.1) 

{0.1) 

{0.1) 

{l.0) 

{1.0) 
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: Ser IS tarting Initial Determined Scales 
I No. I and Operations 

!Degree oflVariant of 
!Accuracy IMove Forward 

I I 
I 
I 
I 

I 1--------

l 7 l ( 7) + ( 11) 
I 
I 

18 !Anticipated of contact/meeting 
I (relative): (16): (17) 
I 
I 

19 !Duration of movement up to bound/ 
lline of contact/meeting (18) - (12) 
I 
I 

20 !Distance of probable bound/line of 
I contact/meeting: (19) x (7) 
I 
I. 

1 I Example I 1 

l (l.0) 47 
I 
I 

lhrs (0.l) 3.3 
I 
I 

hrs (0.1) 3 ,· 
I 
I 
I 

km (1.0) I 84 I 
I 
I 
I 
I 
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NOMCGRAM 10. Calculating the Commander and Staff's Working Time to 
Organise the Engagement of an Advancing Enemy. 

To determine the time the commander and staff have available to 
organise the engagement of the advancing enemy requires the following data: 
the distance away of the enemy, the speed of his advance, the range of 
effective fire of own weapons and time necessary for the preparation of 
sub-units for firing. This is based on engaging the enemy at maximum 
range. 

Formula of calculation: 

t 

where: 

(D - d) x 60 
=-----

v 
n 

- t 
g 

t = Time available to corrananders and staff to organise the engagement of 
the advancing enemy - mins. 

D = Distance away of advancing enemy~ km. 

d = Maximum range of effective fire of own weapons - km. 

60 = Coefficient of conversion of hrs to mins. 

V = Speed of advancing enemy - kph. 
n 

t = Minimum warning time sub-units will need to prepare for engaging 
g advancing enemy. 

Example of calculation. 

Ceterrnine how much time the commander and staff have at their 
disposal for organising the engagement of the advancing enemy, if he is 
25km away and advancing at 15kph. Effective range of own weapons 12km, 
time subordinate sub-units need in order to get ready - 30m. 

CR-65 

t = 
(25 - 12) 

15 
x 60 - 30 = 22mins 
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Example of calculation using nomogram. 

To determine the time available to the canmander and staff to 
organise the engagement of the advancing enemy at a distance of 15km away, 
his speed of movement 12kph, effective range of own weapons 6km, warning 
time sub-units need to get ready-:- 20mins. 

Time available for work of commander and staff equals - 25mins. 

Enemy speed of movement KPH 

Distance of enemy KM 
3 

12 

"' 5 
s 
7 

8 
g 

70 
11 
72 
13 
74 
15 
16 
11 
18 
19 
20 

I 
t I 
z I 

I 

6 

/d 
lo 

I 12 
14, 

Actual range of 
own weapons KM 

60 50 41) 

I 
0510 iO 30 40 

I 

JO 20 10 

70 

Time on preparation of 
sub units for battle min 

Time of work of Commander 
and Headquarters/Staff, min ~ 

Figure 44. Nomogram for the Calculation Time Available to the Comnander 
and Staff's for Organizing for Battle with Advancing Enemy. 
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NOM:GBAM 11. The Anticipated Time and Speed of catching Up in Pursuit of 
the Enemy.-

'nle basic data needed for this calculation is, distance of the enemy 
from own troops, average speed of movement of own troops and the eneny an:1 
the period of time available in which to catch him up. 

Foz:mula of calculation: 

D (For determining the time of catching up) 
t =---
d V - V 

H n 

D+txV (For determining the speed of catching up) 
d n 

V = 
H t 

d 

where: 

t = Time of catching enemy - hrs. 
d 

D = Distance away of enemy - km. 

V = Speed of pursuit of enemy - kph. 
H 

V = Speed of movement of enemy - kph. 
n 

Example of calculation. 

l. To determine, within how much time own troops will catch up with the 
retreating enemy, if his is 20km away, his speed of movement is lOkph, arx:l 
speed of pursuit by own troops is 25kph. 

Solution: 

20 10 
t = --- = - = l.3hrs = 1hr 20mins 
d 25 - 10 15 
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2. To determine the speed of pursuit needed in order to catch the enemy
after 45mins at a distance of 15km when his speed of movement 12lq:h.

V 
H 

15 + 0.75 X 12 
=------

0.75 
= 32kph

Speed of movement of 
own troops KPH --....___:s ............... i .... u __ ,s _____ zo ............ 1 .... 'S ___ �1i ... 'O��J.,..'5...__ ........ 4o

....-· 

Speed of movement__a.t:. -
,. 
-c•

'O
-:-; '> 

2,� 
• ,� enemy K ----· 

,J Ti 
1" 2 "JO Jv 4()/ Expected time of meeting, min (hr:

60(4h) 

4-0 

20 
60(3h) 

4() 

zo 

60(2h) 

Variants of tasks : 40 
zo A------· 

8 ---·- 60(1h) 

40 
Distance between own troops ZO 

and enemy KM 120 1'lT1 1lXJ go 80 70 60 50 w JO ·20 10 °

Figure 45. Nomogram for the calculation of the Expected Time and Speed 
Needed to CNertake in Pursuit of the Enemy. 
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To determine the expected time of catching up with the enemy if he is 
30km away, his speed is 21kph and speed of own troops in pursuit is 28kph. 

Variant a gives 3hrs 45mins. 

3. To determine the required speed for overtaking and intercepting the 
enemy within 1hr 20mins. Distance away of enemy is 40km and his speed is 
Skph. 

Variant b gives 36kph. 
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NOMJGRAM 12. Expected Doses of Radiation of Personnel. 

The basic data needed for this calculation is, the length/extent of 
the contaminated sector of the route, the average level of radiation on the 
route, the speed of movement of sub-units crossing the zone, the level of 
protection of personnel afforded by transport. With this method it is also 
possible to calculate the required speed for crossing a given zone so that 
personnel do not receive radiation doses higher than those authorised. 

Formula of cal·culation: 

1. Expected dose of radiation. 

p XL 

2. Required speed of movement. 

D =-
K XV 

where: 

D = Expected dosage of radiation of personnel - R. 

P = Average level of radiation on route - Rjhrs. 

PX L 
V =-

K X D 

L = Extent/length of contaminated sector of the route - km. 

K = Coefficient of degradation of radiation depending on personnel 
protection factor. 

V = Speed of movement in overcoming zone of radio-active contamination. 

3. Average level of radiation on the route is detennined on the basis of 
the data obtained by NBC reconnaissance. 

Example of calculation by nomogram. 

1. Cetermine the anticipated dose of radiation of personnel crossing a 
sector of radio-active contamination with the level of radiation at 60 
R,lhr, if the length of the contaminated sector of route is 12km, sub-unit 
speed 15ki;:h, coefficient of degradation 2. 
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Speed of movement KPH Average level of radiation R/M 

15 20 25 3040 

iO 

Dose of radiation of 
personnel in 
[C = ,, 2 

'20 
10 
8 
6 
4-

2 
Coefficient of degradation K 

700 
90 
80 
70 
60 
50 
40 
30 
20 

~:::::::::-,----1 10 

Length of sector of contaminated 
route, KM 

Task variants: 

A-----~ 
8 -----

Dose of radiation of personnel R 

Figure 46. Nomogram for the Calculation of Radio-Active Contamination of 
Personnel Crossing a Zone of Radio-active Contamination. 

Variant a gives 24 rontgens (R). 

2. To determine the speed necessary to cross a contaminated zone so that 
personnel do not receive more than 48R. Conditions: extent of 
contaminated sector of route 18km, average level of radiation on route 80 
R/hr, coefficient of radiation reduction/degradation (e.g. due to 
protection of vehicle). 
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NOMOORAM 13. Graph for Calculating Required Number of Anti-Tank Weapons. 

This graph has been combined with the following example to -avoid 
duplication. Ed. 
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No of attacking armoured targets 

Probability of hit by one 
wpn with one firing (first rd 
capability) P1 

Reqd level of 
destruction 
of Mn 

a� IZ3 0.2 
' 

o.s 

1.0 o,g 0.8 a1 as a5 a+ OJ 01 1A1 
(1lll)(!JO }(80J(70)(60 )(50 )(#JJ(30)(20J(WJ 

5 

A----
s-----

zo 

Reqd no of a/tk 
wpns ! 

10 15 20 

4(J 

No of attacking armd tgts M 

No of rds/firings from one 
wpn whilst tgt is in zone 
of fire!! 

�56 8 70 12 

Figure 47. Nomogram for Calculating Required Number of Anti-Tank Weapons. 
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NOMCX;RAM 14. Determining of the Number of Different Weapons Needed for a 
Given Task an:1 Their Effectiveness. 

This method is intended for calculations for using weapons in attack 
or defence, and for using reconnaissance or communications means under 
different conditions. Initially the calculation is made for one type of 
weapon, determining its overall effectiveness or the overall general 
requirement in weapons or equipment. The data needed for this calculation 
is: the number of weapons available; the degree of fulfilment of the 
mission (e.g. the % of enemy vehicles to be destroyed, etc.) ; the 
effectiveness of the weapons to be used. The last is expressed by the 
probability of the degree of fulfilment of the task (P of K) or by the 
average factor of damage to the target in question (a 'single weapon' is 
also taken to mean a group, of weapons amalgamated as a single target) • 
Such data includes the probability of the destruction of the target, the 
extent of damage, inflicted on the target, the reliability of 
communications channels, the ability to detect an enemy target, the ability 
of ferries to keep crossing water obstacles in a set period of time, the 
probability of overcoming enemy air defences, etc. This data is obtained 
from exercise· results and from statistical data of tactical and technical 
characteristics. 

'!he formulae for calculating the degree of accomplishment of task by 
a given number of weapons is expressed as follows: 

the probability of carrying out the task 

n 
P = 1 - (1 - P ) 
n 1 

the mathematical expectancy (mean probability) of damage: 

n 
M = 1 - (1 - M ) 

n l 

where: 

P = Probability of completion of task by a group of similar weapons. 
n 

P = Probability of canpletion of task by one weapon. 
1 
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M = Mean level of damage inflicted on the enemy by a group of weapons. 
n 

M = Mean level of damage inflicted on the enemy by one weapon. 
1 

n = Number of available weapons. 

'!he necessary number of weapons can be calculated through the 
following equations: 

{i) by the probability of weapon success: 

log (1 - P) 

n 

or 

n 
= ------------

log (1 - P ) 
1 

where P > P 
n 1 

( ii) by the expected level of inflicted damage: 

log (1 - M) 

n 
n 

=----
log (1 - M) 

1 

where M > M 
n 1 

The formula for the calculating of the effectiveness of heterogeneous 
(different types) of weapons which are to carry out the general task, is: 

P = 1 - (1 - P) (1 - P ) •••• (1 - P) 
n 1 2 i 

where: 

P = Degree of fulfilment of task. · 
n 

P, P , ••• , P = Effectiveness of weapons, which are to be allotted for the 
1 2 i accomplishment of the task. 
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Example of calculation. 

Determine the probability of detecting an enemy object by combined 
use of three means of reconnaissance, if their effectiveness, expressed in 
the probability of detecting the enemy object is: 

Solution: 

p 

1 

= 0.4; P = 0.6; 
2 

P = (0.8) 

P = l - (1 - 0.4) (l - 0.6) (1 - 0.8) 

= 1 - (0.6 X 0.4 X 0.2) 

= 1- 0.048

= 0.95 

. That is probability of detecting an enemy object by these given means 
of reconnaissance/detection is virtually absolute. 

From the example it can be seen that the probability of carrying out 
the task, grows with the increase in the number of means used, but not in 
direct proportion. 

Examples of the calculations using nomograms (see Figure 48 .. ). 

1. Detennine the probability of destruction of an enemy object by a strike
by three weapons, if the probability of destruction of the object by one
weapon of a given type equals 0.4.
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Probability of fulfilling task by Probability of fulfilling task by 
group of weapons Pn/Mn one weapon P1 or Ml 

oJ, 0,9'90) Q8(SO)a7(70)Q6(GO) 0.5(30) 

(100) 7,0 // ' .-- -- ~ --~jf ;%/ 
(~)~ - ~~, 

, BO) ae i..----~~_, 
( 70) 0.7 
, so> a& 
( SO) OJ 

( 40) tl4-

( 30) OJ 
( 20) 0.2 

< 10> a1 

0.1(10) 

Variants of task: 
A----s-·-·-

0 L--.1,--1.,--l.,--'---'----I...--'---'--------...... 
7 234-So 78910 

Required number of weapons 

Figure 48. Nomogram for the Calculation of the Detail Necessary in the 
Evaluation of the Effectiveness of Several Weapons of the Same Type. 
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From the mark - "3" (variant a) on the scale "required number of 
weapons draw vertically up to the intersection with the curve11

• 

"Probability of fulfilling the tasks by one weapon 11 
- "0. 4". From the 

point of intersection draw a horizontal line and read off on the scale 
"Probability of fulfilling the task by a group of weapons 11

• 

Solution: The probability of destruction of an object by these weapons is 
0.78 (78%). 

By a similar calculation it is possible to determ:ine the reliability 
of ccmnunications in. a link which is made up fran two channels (n = 2), if 
the reliabili -ty of each channel equals O. 6. According to the nomogram the 
probability of good communications on a given link would be 0.84 (84%). 

Evaluate the effectiveness of using 4 similar means to locate of an 
enemy object in a given area, if the probability of detection by one means 
equals 0.5 (50%). According to the nomogram the probability of detection 
of the object would be near to absolute - 0.94 (94%). 

2. Determine how many weapons are necessary to inflict damage of not less 
than 90% on an enemy object, if the average damage, inflicted by one weapon 
equals 70%. 

Fran the mark "0.9 (90%)" on the scale "Probability of carrying out 
the tasks by a group of weapons" draw a horizontal line to the intersection 
with the curve 111?robabili-ty of carrying out the task by one weapon" - 0.7 
(70%). 

From the ~int of intersection draw a vertical line to the scale 
"Required number of weapjnS 11 

- the result is 2. 'I'hat is, for the 
attainment of the required damage, two weapons are needed. 

In a similar manner it is possible to detetmine the necessary number 
of comnunications channels to guarantee 90% reliability of camnunication, 
if the reliability of each channel is 0.6 (60%). 

Accord:ing to the nomogram for guaranteeing canmunications with the 
required reliability no less than three channels are necessary. 
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From the above examples, it is evident that this method can be used 
for the calculation of a wide variety of direct and indirect tasks. 

The formula of the calculation of the effectiveness of forces and 
weapons (means) taking account of likely enemy counter-action is: 

n 
P = 1 - (1 - P X Q) 

n 1 

or 

n 
M = 1 - (1 - M x Q) 

n 1 

where: 

P = Probability of accomplishment of tasks by a group of weapons 
n (means). 

P = Probability of accanplishment of task by one weapon (means) of a 
1 given type. 

Q = Probable index of enemy counter-action. 

n = Number of forces and weapons of a given type to be used. 

M = Mathematical exi;:ectancy (mean average) damage inflicted by a group 
n of weapons (means) of a given type. 

M = Mathematical exi;:ectancy (mean average) of damage inflicted by one 
1 weapon (means) of a given type. 
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Example of Calculation. 

Determine the probability of accanplishing a task by five weapons if 
the probability of destruction/damage of the target by one weapon is 60% 
(0.6), but the probability of enemy counter-action (damage by the enemy of 
our weapons) is 50% (0.5). 

Solution: 

5 5 5 
P = l - (1 - 0.6 x 0.5) = l - (1 - 0.3) = l - (0.7) = l - 0.17 = 0.83 
n 

Solution - 83% probability. 
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Proforma No 5. The Determination of the Required Amount of Manpower and 
Weapons for Bringing Sub-Units up to Scale in the Restoration of their 
Battle Worthiness. 

This calculation is made so as to establish how many men and weapons 
are needed to restore the sub-unit to.battle worthiness. It is not 
envisaged that the refurbishment restores the sub-unit to its original 
establishment, but just to the necessary ratio of superiority of forces an:1 
weapons between the two sides. 

The basic data needed for the calculation is information on the 
original full strength of the troops of the two sides, the losses sustained 
and the superiority ratio of manpower and weapons required for carrying out 
the task. The results of the calculation represent numbers necessary to 
restore to battle worthiness. 

The formula of the calculation is: 

A 
i '-

M =C - -· A I = (n - n X p) X N; 
i i B i C C C C 

i 

B = (n - n X p ) X N ; m = B x M ; 
i n n n n i i i 

where: 

M = The index of the reduction of battle worthiness resulting from the 
i required ratio of manpower and weapons for the execution of the 

task. 

C = The required level of superiority ratio for a particular type of 
i weapon. 

A = The availability of a number of weapons of a particular type of own 
i forces. 

B = The availability of a number of weapons of a particular type of 
i enemy forces. 
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n (n ) = '!be initial full strength of own troops (enemy troops) by type 
c n of weapons - pers/proportions. 

P (P) = Losses of own troops (enemy troops) - pers/proportions. 
C n 

N (N ) = The establishment number of weapons of a particular type of own 
c b forces (enemy forces). 

m = The number of weapons of a particular type which are required for 
i the restoration of own troops battle worthiness. 

When M < 0 the calculation is not taken further, for in such an 
i 

occasion the resupply of manpower and forces for the restoration of battle 
fitness is not required. 

This method can be used both to calculate the numf:er of different 
tyi;es of weapons and to calculate a general quantitative-qualitative 
factor. 
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Example of calculation using the proforma. 

Cetermine the required m.nnber of tanks and guns to re-equip a sub
unit if the required level of superiority is 2.5:l, the initial full 
strength of own troops was 85% (0.85), losses of own forces in tanks 40% 
(0.4), the initial full strength of the enemy was 60% (0.6), his losses in 
tanks 40% (0.4). Producing the calculation according to the proforma we 
find that to resupply the sub-unit and restore of battle worthiness 
requires 2 tanks. Replacements of guns are not required since, given the 
losses on both sides, the required level of superiority necessary for the 
execution of the task is preserved. 
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Table 106. Proforma for the Calculation of the Required Amount of 
Personnel and Equipnent for the Replenishment of Sub-Units and the 
Restoration of Their Battle Fitness. 

ISerlStarting Data Determined 
'No. lScales and Operations 

I 
I 

I Degree : Forces and Equipnent I Remarks 
lof 1---· ·----l 
IAccuracylTankslGunslMortarslBtrl 

1 !Initial full strength of % 
lown troops 
I 
I 

2 I Casual ties of own troops % 
I 
I. 

3 IOrganic nLUllber of equip- single 
'ments of own troops 

4 (1) X (2) (0.01) 

5 (1) - (4) (0.01) 

6 (3) X (5) (1.0) 
\ 

7 Initial full strength of 
enemy troops 

8 ,Casualties of enemy troops % 
I 
I 

9 :organic nLUllber of equip-
'ments of enemy troops 

110 (7) X (8) 

11 (7) - (10) 

12 (9) - (ll) 

13 The established level of 
superiority of own troops 
(deduced from relationship 
of forces and equipments) 

14 (6): (12) 

(0. 01) 

(0. 01) 

(1.0) 

(0. 01) 

:a.as 10.1 
I 
I 
I 
I 

0.4 10.2 
I 
I 

25 132 

0.34 0.141 
I 

I I 

0.51 0.56 

13 18 

0.6 0.6 

0.4 0.3 

18 25 

0.24 0.18 

0.36 0.42 

6 10 

2.5 1.5 

2.17 1.8 
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lTo determine I 
lthe required I 
lm.unber of tanks I 
land guns for' 
lthe replenish
'ment of a sub-
unit if the set 
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fran a full 
strengh of own 
forces of 85% 
(0.85), losses 
of own troops 
in tanks 40% 
(0.4); enemy 
forces full 
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(0. 6) his cas-
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ing to the pro
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battle worthi
ness requires 2 
tanks. 
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:ser:starting Data Determined 
'NoalScales and Cperations 

lDegree :Forces and Equipnent lRemarks 
l of : -------------: 
lAccuracylTanks:Guns:Mortars:Btr: 

* 

15 : (13) - (14)* 
I 
I 

16 lNumber of equipnents nec-
lessary for the replenish
:ment: (12) x (15) 
I 
I 

---·-----------------------
(OaOl) 

(laO) 

Oa33 

2 

-Oa3l 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

In (15) < 0 the replenishment of forces and equipments is not required, 
the sub-unit is battle worthy and is able successfully to fulfil the given 
task beforehand. 
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Appendix 3 to Annex E 

NJMCGRAM 15. Duration of a Crossing with one Ferry. 

* 
The duration of a 'wave' is dependent on the character of the water 

obstacle and the ferrying equipnents and furthermore the time required for 
loading and unloading equipment and cargo from the ferry. 

The basic data required for the calculation is the width of the water 
obstacle, speed of the current, speed of movement of the ferrying means 
(swimning) and1 time necessary for the loading aro unloading of equipnent 
or cargo. 

In method of calculation: 

2D 
t = - (l + 0.3V ) + t 

V B l 

where: . 

t = Duration of one 'wave' of ferrying means - mins. 

D = Width of water obstacle - m. 

V = Ferry speed - m/min. 

V = Speed of current - m/sec. 
B 

t = Time necessary for loading/unloading. 
l 

* 
A "wave" is the term used to describe a single passage across a water 

obstacle by one or by a group of several items of amphibious assault 
equipment (ferry, APC, etc.). 
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Example of calculation. 

To determine the duration of a "wave" of ferries swinming speed Skph 
(133m/min) if the width of the water obstacle is 360m, current speed 
2.Sm/min, duration of loading/unloading 12mins. 

Solution: 

2 X 360 
t = -·--- (l + 0.3 x 2.5) + 12 = 22mins 

133 

Example of calculation using nomogram. 

To determine the duration of a crossing, swimming speed 9. Skph (160 
m/min) if the width of the river is 250m, speed of current 2m/sec, time for 
loading/unloading 6 mins. 
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Speed of current metres/second 

3 
2.5 
2 

bis 2 

I 
I 

.~~~& • ~(~~-~✓ 'f ~' ~ • 5~ • 7~ 

4 s 6 1 a 9 m n n ~ ~-~ m nm 

750 200 
I I I - m 

250 300 JJO 

Time of move, min. 

· Figure 49. Nomogram for the Calculation of the CUration of a Crossing with 
One Ferry. 

The nomogram gives 11mins as duration of a crossing. 

Further calculations can be made to determine the overall time of a 
crossing. As in the example the overall time on the given sector (if for 
the operation 15 crossings are required)= 11mins x 15 = 165mins = 2hr and 
45mins. 
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NOMJGRAM 16. Duration of Water Crossing of Tanks in a Deep Ford or 
Subnerged (Schnorkelling). 

'!he basic data needed for the calculation is: the number of tanks to 
cross; the established time for the crossing, and; the width of the river 
and time of the day. 

Formula of the calculation: 

Duration of tank water crossings: 

(D + N x d) x 0.06 
t =--------

Vxn 

Number of tanks in a given time: 

t XV X n - 0.06D 
N =--------

0.06d 

where: 

t = Duration of tanks crossing - mins. 

D = Width of river or length of underwater track. 

N = Number of tanks. 

d = Distance between vehicles. 

0.06 = Coefficient converting kph into m/min. 

V = Speed of tanks under water - m/min. 

n = Number of underwater crossing tracks. 

Example of calculation. 

1. Determine the duration of a water crossing of 18 tanks on one path 
across a water obstacle of 280m in width, interval between vehicles 60m, 
swimning speed Skph. 
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t = 
(280 + 18 X 60) X 0.06 

8 
= 10mins 

2. To determine how many tanks can cross a river 360m wide in 25mins on 
one path, if the speed of the tanks 6kph and distance between vehicles 
120m. 

Solution: 

N 
25 X 6 - 0.06 X 360 

= -------- = 18 tanks 
0.06 X 120 

Examples of calculation using nomogram. 

1. To determine the duration of a crossing of 15 tanks, underwater on one 
path at night across a water obstacle 300m wide. 

Solution: (variant a) - 18mins. 

2. To determine how many tanks can cross under water a river 250m wide, by 
day, on one path, in 15 mins. 

Solution: (variant b) - 25 tanks. 
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Time of crossing, min 

On one route 

Number of tanks, 
by day, night 

8 4, 

g 

Width of" river 
usw. 

900 

800 
7()() 

600 

500 

400 

300 
250 
zoo 
100 

0 

l l 10 5 

11 

l 'l 12 6 
6 

4 13 
10 

14 

18 

22 
25 

/30 

6 14 1 

16 19 
3~ 

18 zo 10 
JB 20 Z1 
4Z 
46 

n zz 11 

24- 23 
50 

24- 1'2 
25 

Task variants: 
26 13 

27 
.4 -----
8 ---·- 28 ,,,. 

On two routes 

Figure SO. Nomogram for the Calculation of Tanks Crossing Underwater. 
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NOMOGRAM 17. Duration of a Water Crossing. 

This is the method for establishing the duration of a forced crossing 
by amphibious assault equipments. The basic data needed for the 
calculation is: the required number of crossing points; the number of 
amphibious equipments, and; the duration of one wave. 

Formula of calculation: 

where: 

M X t 
p 

t =---
N 

t = Duration of the crossing - mins. 

M = Required number of waves. 

t = Duration of one wave. 
p 

N = Allotted number of amphibious assault equipments. 

Example of calculation. 

Determine the duration of a crossing of 168 vehicles in 84 vehicles 
"wavesn, the duration of each "wave" is 15mins, for each crossing 24 
amphibious equipments are allocated. 

84 X 15 
t = --- = 52 mins 

24 

Example of calculation by nomogram. 

1. To determine the duration of crossing of equipment if 88 vehicle waves 
are required, duration of one wave 12 rnins, number of £erring equipments 
15. 
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Number of ferrying equipments Duration of wave, min 

20 25 30 40 

s 

30 10 SD JO 

zo 
18 

16 

14 

IZ 

Ill 

8 

6 

40 _zo r2J 40 10 

Duration of crossing, min (hrs) 
0 10 lO JO 40 SO 50 70 80 90 100 

Figure 51. 

Required number of waves 

Nomogram for the Calculation of the Duration of a Water 
Crossing. 

Solution: (variant a) - lhr 10mins. 
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2. On the nomogram it is possible to solve an inverse task. To determine 
the total duration of the crossing if the duration of each wave is 16mins, 
number of ferrying equipment 20 and each ferrying equipment carries one 
vehicle. 

Solution: (variant b) - 75 vehi.cles per hr. 
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NOMOGRAM 18. Calculation of the Number of Mines for the Construction of a 
Mine Obstacle. 

'!he basic data needed for the calculation is the extent of the 
line/feature, which it is necessary to cover with an established density of 
mining, with an available number of mines and the density of the obstacles 
necessary on a given feature. 

Formula of calculation: 

1. Required number of mines: 

N =DxPxn 

2. Extent covered by the obstacles on the feature: 

3. Density of obstacle: 

where: 

N 
D =

p X n 

N 
p =-

DX n 

N = Required number of mines for the construction of the obstacles. 

D = Front of feature, which is to be covered by mines. 

P = Density of obstacle ( extent of minefield - per km} • 

n = Density of mining (number of mines - per km). 

Example of calculations. 

1. Determine the required number of mines for obstacles on a feature 9.6km 
with a density of obstacles a.as (850m of minefield per km of frontage of 
the protected feature) with a density of mining 750 mines on 1km of 
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N = 9.6 x a.as x 750 = 6120 mines 

2. Determine the extent of a feature which it is possible to protect by 
obstacles having availabile 2850 mines. The required density of obstacles 
0.75, i.e. a density of mining of 750 mines per km of minefield. 

Solution: 

2850 
D = ---- = 5km 

750 X 0. 75 

3. ·Calculate the density of obstacles on a feature of 7.5km long, if the 
expenditure of 4780 mines in a density of mining 800 mines per 1km of 
minefield. 

Solution: 

4760 
P = -- = a.a 

7.5 X 800 

Examples of calculation using nomogram. 

1. To determine the required number of mines for the protection by mined 
obstacles of a feature 6.5km long, if the obstacle density is 0.6 and the 
density of mining 700 mines to 1km of front. 

Solution: (variant a - 2730 mines}. 
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Density of obstacles on a line/bound Density of mining 

0.1 o.s as a4 a3 a2 
us~ 
', ,, 

' ', ', ',, 
',._., 

Task variants: 
A----
s-----·
C -------

. 
7 6 5 

Required no of mines 

J 2 0 7 __ 2 3 4-
I I , I 

8 9 10 
Front of bound/line 

Figure 52. Nomogram for the Calculation of the Required Number of Mines in 
Constructing a Minefield Obstacle. 
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2. Determine the length of a feature, which is to be protected by 
minefield obstacles with an availability of 3, 000 mines, if the density of 
mining is 600 mines on 1km of minefield, obstacle density O. 7. 

Solution: (variant b) - a frontage of 7.1km. 

3. Calculate the density of obstacles on a feature 8.5km long, if 3400 
mines are to be expended in a density of mining 800 mines to 1km of 
minefield. 

Solution: 
feature. 

CR-65 

(variant a) - 0. 5km of obstacles on 1km of the protected 
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Table 107. Proforma for the Calculation of Manpower and F,quipment, 
Necessary for the Construction of an Engineer Fortification on the Ground. 

lSerlDesignated 
1No.fConstructions 

I 
I 
I 
I 
I 
I 

1 2 

l Number lNorms on f Man 
lof fConstructionlDays 
lConstr-l------l (3)* 
fuction lMan IMachinel (4) 
l IDayslHours I 

3 I 4 5 6 

l l Single track for 128 :a.is: - 19.2 
lriflemen 
I 
I 

2 l Sector trenches 6 
I 
I 

3 lMG trenches 15 

4 

5 

I 
I 

llOm trenches 
I 
I 

l Gunpi t - 100nm gun , 
I 
I 

20 

I I 
I I 
I I 
I I 

:10.s 1 
-

I 

0.25 -

1.2 

63 

3. 75 

,24 

I Machine I Remarks 
!Hours l 

x I (3) x l 
I (5) l 
I I 
I I 

7 8 

!Example of calc 1 

lby proforma 
I 
I 

l To determine 
lthe required nol 
I of manpower and 

.
1 equipment for 

6 

7 

lGunpit - 122mn 
I 
I 

lGunpit - 120mn Mor 

3 

3 

18 

I 

4 o.s 
4.5 0.7 

l3.5 

13.5 2.1 

10.5 

the erection 
in two days of 
the following 
fortifications 
- see column 3. 

1 The ordered for 
l-tifications 
lrequire 222.45 8 

I 
I 

lPit for BTR 
I 
I 

lPit for tank 
I 
I 

fap 
I 
I 

11 lOpen slit trench 
I 
I 

5 

3 

12 :covered trench-section, 4 
I 
I 

13 !Shelter 
I 
I 

I 
I 

l 4 
I 
I 

I 
I 

:0.2 1.0 
I 
I 

:1.1 1.4 
I 
I 
10.s 

1.0 

3.5 

12.3 -

See also Annex H for detail of norms. 

* 
Figures in brackets 

-

3.6 18 

2.5 

3 

14 

49.2 
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l c-223) men days 
land 27.5 
lmachine hours l 
l of earth moving l 
l equipment. I 
IThe number of I 
!personnel whichl 
lare required inl 
lthe course of 2l 
ldays consist ofl 
1223:2 - 112 l 



ISerlDesignated 
'No.lConstructions 

I 
I 
I 
I 
I 
I 

NATO UNCLASSIFIED 

-588-

!Number INorms on IMan IMachinelRemarks 
jof IConstructionlDays !Hours I 
IConstr-1------1 (3)* xi (3) x I 
luction IMan IMachinel (4) I (5) I 
I I Days !Hours l I -----·-------------·---------·--------

1 I 2 3 I 4 5 6 7 8 

14 I Cover for GAZ-69, 6 1.2 o.s 7.2 3 lmen; Besides 
IGAZ-66 lone bulldozer 
I 
I lis required 

15 ICover for ZIL-157 4 1 0.6 4 2.4 lsince 30.S 
I 
I 

I = 1 I 
16 !Cover for BTR 5 1 0.4 5 2 I 2.20 I 

I I 
I I 

17 IIn all in lines 222.45 27.5 I 
I 

I (6) and (7) I 
I 

* 
Figures in brackets 
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Table 108. Proforma for the Calculation of the CUration of a River 
Crossing of Sub-Units on Amphibious Assault Equipnent. 

ISerlStarting Data 
INo. I Determined Scales 
I land Operations 

!Degree 
lo£ 
I Accuracy 

!Calculation Variant:Remarks , ________ , 
I I 
I I I 
I I I 

I 
I 
I 
I 
I 
I , __ , _______ , ________________ _ 

'------: 
11 lNumber of tanks to 

lbe found on GSP 
single (1.0) 16 

I 
I 
I 
I 
I 

2 

I 
I 
I 
I 

lNumber of tanks to 
lbe found on ferries 
I 
I 

single (l.0) 18 

3 !Number of wheeled single (l.0) 67 

,4 
I 
I 

lS 
I 
I 

l6 
I 
I 

'7 

!vehicles to be found 
I 
I 

lNumber of GSP 
I 
I 

lNumber of Pl'S 
I 
I 

INumber of ferries 
I 
J 

lCapacity of ferries 
l (according to wheeled 
I vehicles} 
I 
I 

single (1.0) 

single (1.0) 

single (1.0) 

single (1.0) 

I 
I 
I 

8 !Duration of wave GSP 
I 

lmin (1.0) 
I 

I I 

9 lDuration of Wave Pl'S 
I 

lmin 
I 

I I 

10 'Duration of wave -
ferries 

'min 

(10) 

(10) 
J 

11 (1) X (8) 

12 (11):(4) 

13 (2) X (10) l (10) 
I 
I 

14 I (13): (6) : (10) 
I I 
I I 

15 lTo select the greater:l (10) 
l (12) or (14) l 
I I 
I I 

(1.0) 

(1.0) 

3 

4 

3 

4 

13 

12 

15 

210 

70 

270 

90 

90 
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!Example of calcu
llation by the 
lproforma. 
l To determine the 
!duration of a 
lcrossing of sub
lunits, consisting 
lif 34 tanks and 67 
:vehicles, with the 
!allotted number of 
lamphibious assault 
lequipment: (GSP-3, 
'PrS-4, ferries 3). 
Capacity of 
ferries 1 x tank 
or 4 x wheeled 
vehicles. 
By calculation 
overall ferrying 
time - 2hrs but 
duration of tank 
ferrying serial 
(16) - l.Shrs 

I 
I 
I 
I 
I 
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lSerlStarting Data 
'No. l Determined Scales 

land Operations 

l 

16 'Duration of ferrying 
the tanks: (15):60 

17 (5) X 60 

18 (17): (9) 

l 19 1 (18) x (16) 
I I 
I J 
l 20 l (3) - (19) 
I I 
J I 

I 

21 l (6) X ( 
I 
I 

22 : (21) X 60 

23 (23): (10) 

24 (23) + (18) 

25 (20) : (24) 

126 10verall duration of 
: lferrying (16) + (25) 
I 1 
I I 

lDegree 
lo£ 
!Accuracy 

l 

hrs (0.1) 

(1.0) 

(1.0) 

l (l.O) 
I 
I 

l c1.o> 
I 
I 

l (1. 0) 
' I 
l (1.0) 
' I 
I c1. O> 
I 
I 

I c1. O) 
1 
I 

l (0.1) 
1 
I 
lhas (0.1) 
1 
I 

' I 

!Calculation VariantlRemarks 
·---------' I I 
I I 
I I 

I 

1.5 

240 

20 

30 

137 
I 
I 

:12 
' I 
1120 
' I 
148 
I 
I 

J68 
' I :·o.s 
' I 
:2.0 
' I 
1 
I 

Note: In the (20) < the calculation ends, since the overall time of the 
crossing is equal to the time of ferrying the tanks. 
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Appendix 4 to Annex E 

* 
NOMCX;RAM 19. Engagement of Personnel and Weapons by Artillery Fire • 

The data for the calculation consists of: 

a. Number of guns and their calibre {also mortars} • 

b. Characteristics of the target {area of target}. 

c. Level of protection of personnel and weapons in the target area. 

d. Fire mission - {destruction, neutralisation). 

e. Planned duration of fire. 

The formula of calculation. 

N X n 
i i 

s = 
i m 

i 

where: 

S = Area for the engagement of personnel and weapons - in hectares. 
i 

N = Number of guns/mortars and calibre. 
i 

n = Number of rounds per gun/mortar per min dependent on max, permitted 
i rates of fire. 

m = Density of rounds per hectare. 
i 

* 
Takticheskiye Raschety, pS0/51. 
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Example of calculation. 

Cetermine the area of neutralisation of personnel and weapons by a 
fire mission of 18 x 122mm How for a duration of 5 minutes, if each gun 
according to the maximum permitted rates of fire in that time fires 25 
rounds, the required roun:3s on 1 hectare= 8 rourx:Is. 

s 
18 X 25 

= --- = 5.6 hectares 
80 

* 
Examples of calculation according' to the Gr~. 

1. To detemine the effective fire probability of 12 x 122mn Hows in the 
neutralisation of personnel in the open for 15 minutes. 

On the graph with the "dashed red line" from the point ~ minutes 
on.the "duration of fire" scale go upwards until the dashed red line nears 
the maximum permitted rates s_ fire curve for 122nm How. Fran this point 
follow the dashed red~ horizontally across to where it cuts the ":l~r 
of ™ =. 12° ~- '!hen follow the dashed red line downwards until it 
cuts 122mm line=. troops in~- From here horizontally across to where 
it cuts the ~ in number ~ hectares ~ !:!:_ 33**. 

2. Determine the duration of fire by 12 122nm How on personnel in the 
open, area 32, hectares. Solving the task - from point 20 .9.!!. ~ s. 
"engagement" scale go horizontally across to where it cuts 122mn How~= 
"troops and weapons in. the. ~n - then go ver1;,ically UF!'!ards nmnber. s. ™ =. 12 - then go horizontally to where the lme cuts the line ( 11maximum 
pernu.tted rates of E:f!. 122mm How") - from this intersection ~ 
vertically to the duration of fire scale in minutes - the result is 7 mins. ------ -------

Takticheskiye P.aschety, pSl. 
** 

This line should cut exactly on 33. But error can caused by impro}?er 
curve between 10 and 20 mins on maximum pemitted rates of fixe graph on 
incorrect reproduction of 'Quantity' of guns required - 12 guns. 
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3. To determine how many 100nm guns and anununition are required for the 
neutralisation of a hastily occupied strongpoint - area 7.2 hectares for 10 
mins. 

From line at point "10 min duration" of this scale go upwards to 
where it intersects "maximum permitted rates of fire" curve for lOOmn gun. 
From there left horizontally. From the point 7.2 hectares in ~ of 
"engagement" scale .92. horizontally left to where it cuts 100mm ~ ~ 
"unobserved protected personnel and weapons" scale and further vertically 
to where it cuts the "number of~ reguired".:. 36 scale. The point where 
this line crosses the "amount of ammunition reguired scale" is 1800 rounds. 
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NOMOGRAM 20. Duration of Fire Without a Change of Gun Position. 

Formula of Calculation: 

(D - d D - d) 
t = 60 X (- - -) - t 

( V V ) c 
( B _cm) 

or 

{ 1 l } 
t = 60(D - d){- - -} - t 

{ V V } c 
{ B cm} 

where: 

t = Duration of fire without a change of gun positions or time on one 
position - mins. 

D = Actual distance of effective fire - km. 

d = Established distance of gun position from the forward line of own 
troops - km. 

V = Speed of advance of own troops - kph,. 
B 

V = Speed of guns/weapons in moving positions - kph. 
cm 

60 = Coefficient for converting hrs to mins. 

t = Time allowed for vacating position/occupying position. 
C 

Example of calculation. 

To determine the duration of fire from mortars without moving 
positions if: 

CR-65 

distance of position from front own troops - 3km - d 

actual distance of effective fire 

speed of advance own troops 

- 7.5km - D 

- 5km 
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speed of sub-units in moving position 

time for vacating/occupying positions 

((7.5 - 3) - {7. 5 - 3)) 
t = { } 

{ 5 25 } 

(4.5 4.5) 
::: (-- -) X 60 - 15 

( 5 25) 

= (0.9 - 0.18) X 60 - 15 

= 0.72 X 60 - 15 

= 43 - 15 

= 28mins 

- 25kph - V 
on 

- 15mins - t 
C 

X 60 - 15 

Range of mortars. 

Example of calculation according to graph using Figure 54. 

1. Determine the actual firing time of guns on one fire position if: 

distance of position from front own troops - 6km - d 

actual distance of effective fire 

speed of advance own troops 

speed of sub-unit in moving positions 

- 14km - D 

-6kph -V 
B 

- 15kph - V 
cm 

2. It is necessary to determine the ~ifference between D and a. 'lllis is 
8km. On both "firing range less distance own troops" scales make a mark at 
distance 8. From 'B' on the lower scale draw vertically to "speed of 
advancing sub-units - 6". From 8 on the upper scale we draw another 
perpendicular to "15 - on fire weapons speed line". 
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From both points of intersection draw horizontal lines to scales I 
and II. From scale I draw a line writing scale II (where horizontal from 
n1s 11 on fire weapons speed cuts) through to nduration of time of 
guns/weapons on position". From this we read off - 48 mins. However for 
'out of a crisis' and occupation of said position allow 20 rnins, therefore 
length of time on gun position cannot be more than 28 rnins. 

A quick check with the formula gives us 28 mins - see working below: 

D = 14km 

d = 6km 

V = 6kph 
B 

V = lSkph 
cm 

t = 20min 
C 

CR-65 

t 
( (D - d) (D - d)) 

= ( - -) X 90 - 20 
( V V ) 
( B cm ) 

14 - 6 14 - 6 
= X 60 - 20 

6 15 

8 8 
= - - - X 60 - 20 

6 15 

= 1.33 - 0.53 X 60 - 20 

= 48 - 20 = 28mins 
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Sub units speed of movement KPH 

15 10 6 3 o I 0 

Fire wpns speed KPH 

Firing range less dist 
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Figure 54. Duration of Fire Without Changing own Position. 
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NOMCGRAM 21. Time Spent in Changing Gun Position. 

Formula of calculation: 

60 x·o 
t =---+t +t 

V 1 2 

where: 

t = Time spent in changing positions - mins. 

60 = Coefficient for converting hrs to mins. 

D = Distance away of new position - km. 

V = Speed of movement during change - kph. 

t = Time spent vacating position. 
1 

t = Time spent occupying new position. 
2 

Example of formula. 

To determine the time spent in changing positions if: 

D = 15km 

V = 35kph 

t = 12mins 
1 

t = 15mins 
2 

CR-65 

60 X 15 
t = --- + 12 + 15 = 53mins (52. 71mins) 

35 
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Example by graph using Figure 21. 

D = 8km 

V = 30kph 

t = 15mins 
1 

t = 15mins 
2 

CR-65 

60 3h 
50 
40 

30 
20 H I 

I \ 
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40 20 ~ 
30 I o 60\ 
20 I 
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I 
60 1h 

.50 

4D 

30 

Speed - KPH 

40 

O 2 4 6 8 707214761820 

Distance of gun posns 

Time spent in changing gun positions 

Figure 55. Time Spent in Changing Gun Position. 
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Proforma �1.:. Calculation of the Fire Capabilities of Artillery. 

The method for the determination of the overall area of engagement of 
enemy personnel situated in the o-pen by the available number of guns 
(mortars) comes from a planned duration of fire. 

The data for the calculation is the information about the number and 
type of guns (mortars) allotted for the engagement, depending on the rate 
of fire of a given type of gun or mortar. 

The formula of calculation: 

n N X n 
i i 

= 

m 

i=l i 

where: 

S = The overall area of engagement of the enemy with a determined 
number of guns and mortars in a set time - hectares. 

N = 

i 

n = 

i 

m = 
i 

CR-65 

The number of allotted guns (mortars) of the i th type. 

The number of shells (banbs) fired by one gun (mortar) of the i th 
calibre in a set time of firing - shells. 

The number of shells (bombs) required for the necessary engagement 
of the enemy on one hectare of the target. 

In the calculation the calculating proforma (Table 109) is used. 
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Table 109. Proforma for the Calculation of Artillery Capability. 

----------·------------------~~--------------
;ser;starting Data Determined ;Degree }Calculation lRemarks I 

I 

lNo.:scales and Operations lof lVariant 1 I 
I I 

I ' lAccuracy 
, ________ 

I I 
I I I I I 
I I I lExamplel 1 2 I I 
I I I I I 
I ------ -----: I 

;1 }Number of 122mm guns ;single (1.0); 18 1 
I 

1 1 1 1 I 
I I I I I 

:2 lNwnber of rounds expendedlshell (1. 0) I 40 ll0mins. Rouras: I , 
lduring the fire mission , 1 lper gun. 4 

, 
I I I I , 

l(intense) 1 1 lrounds per minl I I I 
I , I 1 I I 
I I I I I I 

l3 lNumber of 100mm guns lsingle (1.0): 12 1 ' I I 
I , I I I I 
I I I I I I 

l4 lNumber of rounds expendedlshell (1.0) I 50 I I 
I I I 

I lduring the fire mission I I I I 
I I I I I 
I : (intense) ' I I I 
I I I I I 

' , , 
' 1 , 

I I I I I 

:s lNumber of 120mm mortars single (l.0)l 12 
, ' I 

1 , 1 1 
I I I I 

l6 lNumber of bombs expended banb (1.0) 1 35 ' I I 
I lduring the fire mission I I 
I I I 
I l (intense) I I 
I I I 
I ' I I 
I I I I 

:1 : (1) X (2) (1.0) 1 720 I 
I I 

I 1 1 1 
I I I I 

l8 I (7) : 20 I (0.1) ' 36 I 
I I 

' I 1 1 
I I I I 

l9 (3) X (4) l (1. 0) I 600 1 
I I 

1 , I , 
I I I I 

:10 (9) X 30 l (0.1) 1 20 , 
I I , , , 1 

I I I I 

:11 (5) X (6) l (1.0) 1 420 I 
I I 

1 I 1 1 
I I I I 

:12 (11): 60 l (0.1) 1 42 1 
I I 

1 1 I I 
I I I I 

ll3 ,Overall area of lhectares 1 98 I 
I I 

I ; engagement of the enemy l (1. 0) 1 I 
I I I 
I : (8) + (10) + (12) ' I 
I I I 
I I I I 
I I I I 
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;ser;starting Data Determined lDegree :calculation lRemarks l 
lNo. :scales and Operations lof :variant l 
; l lAccuracy :------- l 
: : : lExamplel 1 2 l '-----------------------------------' I I 

~Example of Calculation according to the proforma ! 
I I 

lTo determine the fire capabilities of artillery in engaging enemyl 
lpersonnel situated in the open by a 10 minute fire strike/mission. Forl 
lthe engagement 18 x 122nm How, 12 x 100mm gun and 12 x 120nm mortars arel 
lallotted. During the course of the fire mission 40, 50 and 35 rounds; 
lwill be fired respectivelyl'. According to the proforma the overall areal 
lof enemy personnel to be engaged within a 10 minute fire strike is 98l 
lhectares. 
' I 

Per gun. 
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Appendix 5 to Annex E 

Proforma No~ Number of Aircraft (Helicopters} for the Transportation of 
Loads. 

The basic data needed for the calculation is the mass of the 
transportable loads, their transportability, the useful load capacity of 
the aircraft (helicopters) allotted for the transportation, length of air 
route, speed of the flight, and furthermore the time, necessary for 
technical maintenance, refuelling and rest of crews between sorties. 

Formula of the calculation: 

N 
PX K 2D T p 

N = -; t = - + t i K = -; n =-
p q p V pass p t K 

p p 

where: 

N = Required number of aircraft (helicopters) sorties for 
P transportation of loads (ordered op). 

P = Overall mass of loads - tons. 

K = Coefficient of load transportability in relation to the useful load 
carrying capacity of the aircraft {helicopters). The size of K is 
always greater or equal to 1. For example if the utilisable load 
carrying capacity of an aircraft is 8 tons, and into it, it is 
possible to load only 5 tons of cargo (because of its character, 
dimensions, volume - of the load and dimension of the airforce), 
then the coefficient of transportability of a given type of 
aircraft will by 8:5 = 1.6. 

q = The useful load carrying capacity of the aircraft {helicopter} in 
given circumstances - ton. 

t = Duration of one sorties - hrs. 
p 

D = Range of transportation - km. 

V = Average speed of flight - kph. 
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t = Dead time (average time, necessary for loading, carloading, 
pass technical maintenance, refuelling, etc. for one sortie). 

K = Number of sorties, which may be undertaken by aircraft in a laid 
P down time (ordered down) • 

T = Laid down time. 

N = Required nt.nnber of aircraft (helicopters) of transportation of 
loads in a given period (ordered op). 
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Table 110. Proforma for the Calculation of the Required Number of Aircraft 
(Helicopters) • 

l Ser : Starting Data : Degree : Calculation : Remarks : 
:No. : Determined Scales l of l Variant l l 
l land Operations lAccuracy :-------: : 
l l l l Example l 1 2 l : :--------------------------------------: 
ll lOverall mass of loadslT (0.1) 38 : l 
I I I I I 
I I I I I 

l2 :coefficient of l (0.01) 1.5 l l 
l ltransportability l l l 
I I I I I 
I I I I I 

l 3 :Load carrying lT (0.1) 12 l l 
l lcapacity of aircraft l l l 
I I I I I 
I I I I I 

l4 lLength of flight lkm (10) l 820 l l 
I I I I I I 
I I I I I I 

:5 :speed of flight lkph (10) l 700 lmph 437.50 : 
I I I I I I 
I I I I I I 

l6 :waiting time lhrs (0.1) l 3 lExample of calculation l 
l l l l l by proforma. To deter- l 
l7 !Established time of lhrs (0.1) l 6 :mine the no of aircraftl 
l l transportation : 'for the transportation : 
' : l of 38 tons'if the use- l 

' I 
I 
I 

8 l (1) x (2) l (0.1) 57 ful load carrying capa-l 
l l city of the aircraft isl 

9 l (8):(3) (awarded l (1.0) 5 12 tons the coefficient: 
lup to larger) l of transportability of l 
l l loads is 1. 5, length of l 

10 '(4) x (2) l(l0) 1640 the route is 820km, : 

11 

12 

13 

(10: (5) 

(11) + (6) 

(7) : (12) 
(awarded down) 

l average speed of flightl 
l (0.1) 2.3 is 700kph, dead time 3 : 
l hrs. Time of tr anspor-: 
l (0.1) 5.3 tation is established l 
l as 6hrs. ' 
l (l.0) l ,Conducting the calcula
I 
I 
I 
I 

l tion we detemine that 
l for the fulfilment of 

ll4 lRequired number of 
laircraft (9):(13) 

lsingle 
l (1.0) 

5 : the task in the laid 
ltime in the given con
lditions demaoos 5 
laircraft. 

I 
I 
I 
I 
I 
I 
I 
I 

l (awarded up) 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I ' I ---------------------------·---------
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Proforma No 10. Calculation of the Duration of Transportation of Loads by 
a Given Number of Vehicles. 

Formula of Calculation: 

N 
p 

PX K 
= --; 

q 
t 

p 

2D 
= - + t 

V n.B 
+ t 

pass 
. 
I K 

p 

( D ) 
T 

where: 

= K X t ; 
p p 

T = T - (- + t ) 
1 ( V pass) 

N = Required number vehicle sorties. 
p 

P = Overall mass of loads to be transported - tons. 

K = Coefficient of transportability of loads. 
' q = Load carrying capacity of vehicles - tons. 

t = Duration of one sortie - hrs. 
p 

D = Range of transportation - km. 

V = Average speed of vehicle movement - kph. 

t = Duration of loading/unloading of vehicles - hrs. 
n.B 

N 
p 

= -; 
N 

t = Dead time (time· for refuelling, technical maintenance, delivers rest 
pass period after each sortie). 

K = Number of sorties for each vehicle. 
p 

N = Available nominated number of vehicles. 

T = Duration of transportation of loads with return of transport .. 

T = Duration of transportation of loads without return of transport. 
1 
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Table 111. Proforma for the Calculation of the Duration of Transportation 
of Loads by a Given Nt.nnber of Vehicles. 

:ser:starting Data :Degree :calculation :Remarks : 
:No. :Determined Scales :of :variant : l 
l :ana Operations lAccuracy :-------: l 
l : : l Example: 1 2 l l :---------------------------·---------: 
:1 :averall mass of lT (0.1) l 38.5 l lExample of calculation l 
l l transportable loads l l l l by proforma. l 
I I I I I I I 
I I I I I I I 

: 2 l Coefficient of load : (0. 01) l 1.5 l lTo determine the dura- : 
: : transportability : l : l tion of transporting l 
l l l : l l38.5T by 12 vehicles l 
:3 :vehicle load capacitylT (0.1) l 3 l lwith load capacities ofl 
: l : : l l3T over a distance of : 
l4 lLength of transporta-'km (1.0) l 85 l l85km if the coefficient: 
: ltion l l :of transportability is l 
: : : : ll.5, speed of movement : 
l 5 : Speed of movement of kph (1. 0) ' 25 : : of the vehicle trans- l 
: : vehicle transport . : : port is 25kph, duration: 
l : ' l : of loading/unloading isl 
:6 lDuration of loading/ hrs (0.1) 0.5 : l30min, dead time 1hr. : 
l l unloading : l : Deducting the calcula- l 
l l l l : tion according to the l 
:1 lDead time (drivers lhrs (0.1) l l lproforma, we find that: 
l : rest, refuelling, : l l under the given condi- l 
: letc.) l : l tions in the transpor- l 
: : l : ltation of loads with a l 
l8 lAvailable quantity oflsingle 12 l lreturn of vehicles l 
l lvehicles : (0.1) : lrequires 16.6hrs. in ' 
l l l l l order to calculate the 
l 9 l (1) x (2) : (0.1) 57. 8 l : time of transportation 
l l : : : without the return of 
llO l (9): (3) rounded up : (1.0) 20 l lthe vehicles from the 
l : : l l time (16.6) we deduce 
lll : (4) x 2 l (1.0) 170 : lthe duration of the 
l : : : : return and dead time, 
:12 :11):(S) l (0.1) 6.8 l li.e. 
I 
I 

ll3 
I 
I 

ll4 
I 
I 

l l l l (85 > 
l (12) + (6) + (7) l (0.1) 8.3 l ll6.6-(- +l)= 16.6 -
l I : : c2s > 
l (10: (8) rounded up l (1. 0) 2 l l 
l l l :- (3.4 +1)=16.6 - 4.4 
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:ser:starting Data :oegree :calculation lRemarks 
lNo. :Determined Scales lof :variant I 

I 
I :ana Operations lAccuracy I I 
I I I 
I I I :Examplel 1 2 I 
I I I I 
I 
I 

:1s :ouration of transpor-lhrs (0 .1) l 16.6 I 
I 

I ltation with the I I ,_ 
12.2hrs I I I ,-

I lreturn of the motor I ' ' I I I I 

' ltransport (14) X (13} l ' I 
I I I 
I I I ' ' I I I I I 

:16 l (4): (5) + (7) l (0.1) I 4.4 I 
I I 

I I I ' I 
I I I I I 

:11 lDuration of transpor-:hrs (0.1) l 12.2 I 
I 

I ltation without the I r ' I I I I 

' :return of the motor I r I 
I I I I 
I ltransport (15) - (16) l I I 
I I I 
I I ' I 
I I I I 
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Proforma No 11. For the calculation of the Necessary Amount of Transport 
for Movingt:'oads in a Set Time. 

Formula for calculation: 

N 
p 

where: 

PX K 
= ----1 

2 
t 
p 

2D 
= - + t 

V n.B 
+ t 

pass 

N = Required number of vehicle sorties. 
p 

P = Overall mass of load - tons. 

K = Coefficient of transportability. 

. 
I K 

p 

q = Load carrying capacity of vehicles - tons. 

t = Duration of one sortie - hrs. 
p 

D = Range of transportation - km. 

V = Average vehicle speed of movement - kph. 

t = Time of loading/unloading. 
n.B 

t = Dead time. 
pass 

K = Number of sorties in a laid down time. 
p 

T = Laid down time of transportation - hrs. 

N = Required number of vehicles. 

T 
= -; 

t 
p 

CR-65 NATO UNCLASSIFIED 

N 

N 
p 

= --
K 

p 



NATO UNCLASSIFIED 

-611-

Table 112. Proforma for the Calculation of the Necessary Amount of 
Transport for the Transportation of Loads in a Set Time. 

----------------------------lSerlStarting Data 
lNo. JDetermined Scales 

lDegree lTransportation lRemarks l 
:of lVariant : l 

l land Operations lAccuracy :--·----l l 
l : : l Example: 1 2 : l :-----------------------------------·---: 
ll lOverall mass of translT (0.1) l 42.5 l :Example of calculation l 
l l -portable load : l l l by proforma. l 
I I I I I I I 
I I I I I I I 

l2 :coefficient of load l (0.01) l 1.25 l lTo determine the l 
l : transportability l l : l required number of l 
l l l l l l vehicles for the l 
l3 :vehicle load carryinglT (0.1) : 2.5 l ltransportation of 42.STl 
: l capacity l l l lover a distance of 65km l 
l l l l l lwith 14.Shrs, if the l 
l4 lLength of transporta-lkm (1.0) : 65 l :coefficient of transporl 
l ltion l l l l-tation of load is 1.2s: 
l : l : : lspeed of movement of : 
'S lSpeed of movement of lkph (1.0) l 30 l ltransport is 30km, loadl 

I 
I 
I 
I 

6 

7 

:a 
I 
I 
I 
I 

l9 
I 
I 

:10 
' I 
:11 
I 
I 

:12 
' I 
ll3 
I 
I 
I 
I 
I 
I 

l transport l l l l carrying capacity of : 
l l l l lvehicles is 2.ST, l 
lDuration of loading/ lhrs (0.1): 0.5 l lduration,of loading/ : 
lunloading (per sortie l l lunloading is 30min, 1 

l /wave) l l l dead time on each 
l l l l sortie 2hrs. 
l Dead time per sortie l hrs (0 .1) 2 l l 
l (driver rest, refuel-l l l 
l ling) l l l 
I I I I 
I I I I 

:set time for transporlhrs (0.1) 14.5 l l 
l -tation l l l 
I I I I 
I I I I 

l (1) x (2) l (0.1) l 52.1 l l 
I I I I I 
I I I I I 

l (9): (3) rounded up l (1.0) l 22 l l 
I I I I I 
I I I I I 

: (4) X 2 J (l.Q) J 130 l J 
I I I I I 
I I I I I 

l (11): (5) l (0.1) l 4.3 l l 
I I I I I 
I I I I I 

lDuration of one lhrs (0.1) l 6.8 l l 
:sortie l l l l 
l (6) + (7) + (12) l l l : 
I I I I I 
I I I I I 
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l Ser l Starting Data 
lNo. lDetermined Scales 
l land Operations 
I I 
I I 

lDegree 
lo£ 
lAccuracy 
I 
I 

lTransportation lRemarks 
:variant l , ________ , 
I I 

lExamplel 1 2 l 
l--------------------------------------
ll4 
I 
I 

:is 
I 
I 
I 
I 

l CS>: (13) rounded down l (1,. O) 

' I 
lThe required amount 
l of transport 
l (10):(14) rounded up 

I 
I 

l (1,.0) 
I 
I 
I 
I 

11 
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Proforma No 12. For Calculation of Time Taken to Transport Sub-Units by 
Rail. 

Formula for calculation: 

D D 
( D N - 1) 1 2 

t = 24 X (- + -) + - + - + t 
(V n) V V 0 

1 2 

where: 

t = Time of troop transportation by rail - hrs. 

D = Length of railway route - km. 

V = Average train speed - km per day (24hr period). 

N = Number echelons to be transported. 

n = Rate of transportation (from loading conditions and character of 
railway route) - trains per day (24hr period}. 

24 = Coefficient for converting days (24hr period) to hrs. 

D = Distance of FUP/concentration area to station - km. 
1 

V = Average speed of movement from concentration area to station - kph. 
1 

D = Distance from unloading station to new concentration area - km. 
2 

V = Average speed of movement to new concentration area from unloading 
2 station - kph. 

t = Time in organising transportation - hrs. 
0 
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Table 113. Proforma for the Calculation of the Duration of 
Sub-Units by Rail Transp:>rt. 

Transporting 

:ser :starting Data :Degree :ca1culation:Remarks l 
:No. :Determined Scales :of :variant : : 
l :anc1 Operations :Accuracy:------: l 
l : l l l 2 3 l l :-------------------------------------: 
ll lLength of rail route km (10) : l l 
T T T I I 
I I I I I 

l 2 f Average speed in 24hr km/24hrs l : l · 
I :period (10) l : l 
I I I I I 
I I I I I 

l 3 lNumber of transported single : : l 
l : echelons reduced to a l (1. 0) l : l 
l : single unit l l l l 
I T I T I I 
I I I I I I 

:4 :Rate of transportationlsingle l : : 
: l l (1.0) l : l 
I I I I I T 
I I I I I I 

lS lDistance of FOP from lkm (1.0) l : ~ : 
l l loading area ( station) l l l l 
I I I I I I 
I I I I I I 

l6 lAverage speed of move-lkph (l.0)l l l 
1 

: ment to loading area l l ' 

I 
I 

7 

8 

l9 
I 
I 
I 
I 

:10 
I 
I 

:11 
I 
I 

:12 
I 
I 

ll3 
I 
I 

I I I 
I I I 

lDistance of new concen km (1.0} l l 
l-tration area from l l 
lunloading point l l 
l (station) l l 
t I I t 
I I I I 

:Average speed of move-lkph (1.0): l 
:ment to new area l l l 
I I I I 
I I I I 

lTime on organising 'hr (1.0) l l 
l transportation l l 
I I T 
I I 

l (l} : (2) (0. 01) : 
I I 

(3): (4) 

(10) + (11} 

(12) X 24 

(0. 01) 

l (0. 01) 
I . 
I 

l (1.0) 

I 
I 
I • 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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: Ser : Starting Data lDegree lCalculationlRemarks 
lNo. lDetermined Scales lof lVariant I 

I 
I land Operations lAccuracy I . I ,- I 

I I : 1 : 2 3 I 
I I I 

14 l(S):(6) l (0.1) I 
I 

I I I 
I I I 

15 l(7):(8) l (0.1) I 
I 

I I I 
I I I 

116 ITime taken to transport lhrs (1. O) l 
lof troops by rail: I I 

I I 

I (13) + (14) + (15) + (9) l I 
I 

I I I 
I I I 

17 lTime of transportation l24hrs I 
I 

l (16) :24 lperiods I 
I 

I l (0.1) I 
I I 
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NOMOGRAM 22. Traffic carrying capacity of a Route. 

Calculation of the traffic carrying capacity of routes takes into 
account: the quality of the road, type of movement of transport and 
conditions of movement. 

The basic data required for the calculation is speed of movement of 
transport, distance between vehicles, character of movement, one or two 
lane, the coefficient of the reduction of the traffic carrying capacity 
taking into account movement in columns, and coefficients, allowing for the 
interactiop on the route of railway lines of different capacities. 

Formula of Calculation: 

V X q X k 
N = ---- X 1000 

d x K 

where: 

N = Traffic carrying capacity of road, vehicle per hr. 

V = Speed of movement - kpi. 

q = Coefficient, taking into account the influence of returning movement 
in a two lane movement (1.6). 

k = Coefficient, taking into account the intensity of train movement (30 
steam trains in 24hrs - 0.75; 40 - 0.65; 50 - 0.57; 60 - 0.5; 70 -
0.4). 

K = Coefficient of lowering the traffic capacity taking into account of 
movement in columns in speeds of lOkph - 2.8; 20kph - 2.4; 25kph -
2.2; 30kph - 2; 40kph - 1.8; 50kph - 1.6. 

1000 = Coefficient of converting km tom. 

d = Distance between vehicles - m. 

Example of calculation. 

Determine the traffic capacity of a section of route given that 
penni~ted speed - 30kph, two lane movement, distance between vehicles 75m, 
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route is cut by a railway main line with an intensity of movement 50 steam 
trains in 24 hrs. 

Solution: 

30 X 1.6 X 0.57 
N = -------- x 1000 = 182 vehicles in one hr 

75 X 2 

Reducing the distance between vehicles to 25m increases the traffic 
capacity to 546 vehicles per hr. Without the railway crossing then under 
the same conditions the traffic carrying capacity is increased to 960 
vehicles per hr. 

Examples of calculation using nomogram. 

1. To determine the traffic carrying capacity of a road with single lane 
movement if the permitted speed is 40kph and 30m between vehicles. 

Variant a gives 740 vehicles per km. 

If it is necessary to include the effect of a railway on the above 
example with; say, a rail intensity of 40 steam trains per 24 hrs then the 
vehicle carrying capacity drops to 480 per km. 

2. Determine what interval between vehicles is required to achieve 400 
vehicles per km if the permitted speed on a single lane road is 30kph, with 
a railway crossing with 30 trains in 24 hrs. 

Solution: (variant b) - not more than 28m between vehicles. 
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Figure 56. Nomogram for the Calculation of Traffic Capacity of Roads (Main 
Routes). 
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ANNEX F 

STATISTICS OF IDSSES AND REPAIR RATF.S 

Manpower Casualties of Tank Armies in 
Offensive Operations 

Correlation of Reparable and Non
Reparable Casualties of Tanks and SP 
Guns in Tank Armies in Several 
Operations of the Great Patriotic War 

Percentage of General and Daily 
Casualties in Tanks and SP Guns of Tank 
Armies in Several Operations of the 
Great Patriotic War 

Distribution of Battle Losses in Tanks 
and SP Guns in Tank Armies Offensive 
Operations According to Weapon Systems 

Rates of Advance of Tank Armies of 1st 
Belorussian Front and Redeployment 
Sequence of Evacuation and Repair 
Facilities of 1 Guards Tank Army in 
Visla-Qder Operation 

State of Fighting Vehicles - 1 and 2 GTA 
on 1 February 1945 

Experience of 1 GTA - Influence of Tempo 
of Move Forward of Forces on Volume of 
Work to be Carried Out on Repair of 
Tanks 

r.-' 

Table 114 

Table 115 

Table 116 

Table 117 

Table 118 

Table 119 

Table 120 
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Table 114. Manpower Casualties of Tank Armies in Offensive Operations. 

* 

!Operation 
I 
I 
I 
I 
I 
I 
I 
I 

llOrel 
I 
I 
I 
I 

21Belgorod-Kharkov 
I 
I 

IArmylCasualties in Manpower !Remarks 
I 1 ______________ 1 
I I I 

I !Overall% in rela- !Killed and I 
: rtion to strength at I Missing % I 
I :start of operation lfrom overall! 

l2TA 11.2 '31.8 
l4TA 21.1 28.2 
I 
I 

llTA 24.9 24.1 
I 
I 

3IProskurov-Chernovits'lTA 22.9 20.9 
I 
I 

41Lvov-Sandanir 3GrA 14.5 26.3 
I 4TA 10.8 25.9 I 
I 
I 

SILyublin-Brest 2TA 10.2 24.9 
I 
I 

6'Visla-Qder lGTA 14.5 27.0 
2Gm 7.2 31.5 
3GTA 8.7 24.0 

7 East Prussian SGI'A,17.5 24.0 
I 
I 

8 , East Ponteranian 1GTAl12.4 23.0 
I 2Gmll4.5 16.0 I 
I I 
I I 

91Berlin 2GrAl12.4 20.0 
I 3GTAl14.7 21.0 I 
I 
I 

Tankoviy Udar, A. I. Radziyevskiy, Table 32, p.241. 
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Table 115. Correlation of Reparable and Irreparable Casualties of Tanks 
and SP Guns in Tank Armies in Several Operations of the Great Patriotic 
War. 

1 

2 

3 

4 

5 

fArmyfOperation 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

lPeriod fCasualties Liable for Repair fRemarks 
funder l--------------l 
l Cons id- l Casual ties l Casual ties due to l 
lerationfDue to BattlelTech Reasons and l 
fin daysfDamage in% !Bogging Down in %I 

lGTAfBelgorod-Kharkov 1 29 55.5 44.5 
lLvov-Sandomir 12 79.2 20.8 
lEast Pomeranian 8 60.0 40.0 
I 
I 

2GTAfOrel 9 70.3 29.7 
lVisla-oder 16 70.6 29.4 
I 
I 

3Gl'AfVisla-oder 19 75.7 24.3 
I 
I 

4GrAfOrel 10 94.3 5.7 
lVisla--Oder 13 78.0 22.0 
I 
I 

SGTAfEast Prussian 25 46.4 53.6 
I 
I 

,On average 16 46.4 53.6 
I 
I 

* 
Tankoviy Udar, A. I. Radziyevskiy, Appendix 5, p.266. 
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Table 116. Percentage of General and Daily Average Casualties of Tanks 
and SP Guns of Tank Armies in Several Operations of the Great Patriotic 
War. 

ISer'ArmylOperation 
1No. 

IPeriod IGenerallBeyoncnDaily Average 'Remarks 
lin whichllosses lecono-lCasualties 

1 

2 

3 

4 

5 

lcasual- lrepair lrnical I 
I ties I the lrepairlGenerallBeyond 
lwere lopera- lcasu- I % IEcono-
1 suffered I tion I al ties I I mical 
I (days) I I I !Repair 

lGTAIBelgorod-Kharkov' 29 
I 
I 

ILvov-Sandanir 12 
I 
I 

IEast Pomeranian 8 
I 
I 

2GTAIOrel 9 
I 
I 

IVisla-Qder 16 
I 
I 
I 
I 
I 
I 

3GTAIVisla-oder 19 
I 
I 
I 
I 

4GTAIOrel 10 
I 
I 

IVisla-oder 13 
I 
I 
I 
I 

SGTAIEast Prussian 25 

185.0 

102.4 

24.6 

111.8 

36.0 

56.4 

75.0 

56.4 

72.0 

51.4 

28.8 

8.4 

21.0 

10.0 

19.8 

34.3 

15.7 

35.9 

6.4 

8.5 

3.1 

12.4 

2.3 

3.0 

7.4 

4.3 

2.9 

1.8 

2.4 

1.0 

2.4 

0.6 

1.1 

3.4 

1.2 

1.4 

,On average 16 82 25 5.3 1.7 

1 Belo
Russian 

,Front 
I 
I 

11 
I Ukrainian 
IFront 
I 
I 
I 
I 

II 
I Ukrainian 
!Front 
I 
I 

Note. In the breakdown of overall daily average loss rates of 5.3%, up to 
0.6% required base workshop repair, this together with casualties beyond 
econanical repair consisted of 2.3%, the remaining 3% requiring unit and 
2nd Line Repair (light and medium repair). 

* 
Tankoviy Udar, A. I. Radziyevskiy, Appendix 4, p.265. 
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Distribution of Battle Losses of Tanks and SP Guns in 
Armies Offensive Operations According to Weapon Systems. 

!Operations IArmy I Casualties/Losses% IOther 

Tank 

I I I !Reasons I I I 
I I !Results oflFran IFrom IFrom Panzer-I I I 
I I IArty Fire IMineslAviationlFaust RL I I 
I 
I 

IOrel 2TA 76 14 10 
I 4TA 68.5 8 17.7 I 
I 
I 

!Kiev 3GTA 94.8 2 0.5 
I 
I 

ILvov-Sandanir 3GTA 80 6 14 
I 4TA 91.8 3 3.4 I 
I 
I 

IVisla-Qder 3GTA** 88.5 2 9.5 
I lGTA** 63.1 5.3 10.5 20 I 
I 2GTA** 79.5 2 1.5 I 
I 4TA** 78.5 9.5 1 6.2 I 
I 
I 

!Berlin 2GTA*** 58.7 5.8 6.6 24 
I 3GrA**** 67.1 6.6 10.3 16 I 
I 
I 

* 
Tankoviy Udar, A. I. Radziyevskiy, Table 23, p.220. 

** 
Armies employed as roobile groups in Visla-Qder Operation. 

*** 

I 
I 

**** 
2GTA together with lGTA mobile groups in 1 Belorussian Front. 

3GTA with 4GTA mobile groups in 1 Ukraine Front. 
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Table 118. Rate of Advance of Tank Armies of 1st Belorussian Front and 
Redeployment Sequence of Evacuation and Repair Facilities of 1 Guards Tank 
Army in Visla-oder Operation. 

'Date ITank IDuration and IOverall !Disposal of Casualties IDeployl 
IArmies !Location of SPAMslNo I !Ser I 

!Rate ofll36 136 67 67 lof AFVs IRep'dlinsp IBackloadedlNo. 
IAdv Km I I Requiring I land Ito Front I 

I 
I I !Repair I IRepairlWorkshops I I I I 

,Jan 451 
115 11 
116 30-70 
117 15-55 
118 35-45 23 8 15 1 

38 30 8 2 
19 45-70 
20 20-45 61 19 32 10 3 
21 45-50 
22 40-60 104 39 51 14 4 
23 10-45 
24 0-50 
25 20-40 
26 12-30 
27 5-10 
28 25 
29 15-25 123 23 90 10 5 

30 15 15- 6 
30 30 
31 25-40 
Feb 
11 0-40 
:2 20 7 
13 115 33 75 7 8 
14 91 21 65 5 9 
Ill 71 24 28 10 10 
:12 
113 15 15 

* 
VIZH No 1/65, p.77. 

** 
VIZH No 4/67, p.19. 
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'Date lTank 
IArmies 
IRate of 
IAdv Km 

!Duration and 
ILocation 
lof SPAMs 
1136 136 67 

!Overall NolDisposal of Casualties :neploy: 
lof AFVs :-----------Iser 
!Requiring IRep'dlinsp IBackloadedlNo. 

67lRepair l land Ito Front l 
I 
I 

I 
I I I I Repair :workshops I 

,On the periphery! 67 67 
l---------------------------------
l20/23l560-700km 738 
lDays I 
I I 
I I 

Key 

SPAM 136 

1. Nove Miyasto 
3. Striykuv 
5. Piotkruv 
6. Veiskauliyand 
8. Krisht 
10. Zoldin 

SPAM 67 

18-20 Jan 
20-29 Jan 
29 Jan-7 Feb 
29 Jan-4 Feb 
4-13 Feb 
13-18 Feb 

2. Nove Miyasto 18-22 Jan 
4. Kolo with det at Konin 22 Jan-3 Feb 
7. 9km SW of Al'ttirshtigel 3-11 Feb 
9. Shtol'genberg 11-26 Feb 

294 356 
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Table 119. State of Fighting Vehicles - 1 and 2 Gl'A on 1 Feb 45. 

'Form-:Number Broken Down Into IBeyondlRemarks 
ationlof tanks ,--------------:econo-1 

:ana SP GunsfServiceablefRequired Repair fmical f 
: on estab- f f-------- f Repair f 
:ushment I fLightfMediumfHeavyf (BER) : 

lGTA 758 

2GTA 856 

** 

577 

495 

26 60 

107 146 

27 

33 

68 

75 

Table 120. Influence of Tempo of Advance on the Volume of Repair Work to 
be Done on Tanks. Experience of lGrA. 

:speed off Percentage of Repaired Vehicles :Remarks 
(Advance: I 

I 

'km in I Light Medium Heavy I 
I I 

24hrs I I 
I I 

fArmyfCorpsfRIO :ArmyfCorpsfRIO fArmyfCorpsfR'IO I 
I 

fOl'RBfPl'RB fUnitsfOI'RBfPl'RB fUnitsfOI'RBfPl'RB fUnitsf 

5-10 6 15 79 43 32 25 20 21 59 

15-20 20 27 53 49 42 9 35 30 35 

40-50 50 50 95 5 70 50 

* 
VIZH No 4/67, Table 2, p.21. 

** 
Ibid, Table 3, p.21. 

CR-65 NATO UNCLASSIFIED 



Key 

NATO UNCLASSIF.IED 

-627-

OI1RB - independent tank repair battalion. 

Pr.RB - AFV repair workshop. 

RID - unit tank repair detachments. 

CR-65 NATO UNCLASSIFIED 



NATO UNCLASSIFIED 

-628-

ANNEX G 

RF.AR SERVICFS c:x:M4AND 1986. 

Post Name/Rank 

Deputy Minister of Defence - Marshal of the Soviet Union 
Chief of Rear Services SK Kurkotkin 

- First Deputy Chief Colonel General PI Sysoyev 

- First Deputy Chief - Chief Colonel General IM Golushko 
of Staff 

- Deputy Chief of Rear Colonel General NS Rozhkov 
Services 

- Deputy Chief of Rear Colonel General GT Tarasov 
Services 

- Head, Political Department Lieutenant General VP Timonin 
- Staff and Directorates 

- Chief, Personnel Lieutenant General VG Zaytsev 
Directorate 

- Chief, Central Finance Colonel General V N Dutov 
Directorate 

- Chief, Central Military Colonel General of Medical 
Medical Directorate Services F I -,Komarov 

- Chief, Military Major General of Medical 
Veterinary Services Services Os Belen'ky 

- Chief, Central Clothing Lieutenant General F P Petrov 
Directorate 

- Chief, Central Food Colonel General ID Isayenko 
Supply Directorate 
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Post 

- Chief, Central Military 
Comnunications Directorate 

- Chief, Central Auto
Tractor Directorate 

- Chief, Main Fuel Supply 
Directorate 

- Chief, Main Railway 
Troops Directorate 

- Chief, Roads Directorate 

- Chief, Main Trade 
Directorate 

- Chief, Tourist 
Directorate 

- Head, Rear Services and 
Transport Academy 

Name/Rank 

Colonel General AS Klemin 

Lieutenant General IV Balabay 

Lieutenant General IN Bazanov 

Colonel General MK Makartsev 

Lieutenant General N Vasil'yev 

Major General NG Sadovnikov 

Major General AP Gashchuk 

Colonel General KN Abramov 
(now 74) 
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ANNEX H 

SOVIET ENGINEERING EQUIPMEN'.11 AND NOBMS. 

Bridging and Water Crossing Equipment 

Calculations and Norms for Planning 
Engineer Tasks 

Details of Smoke Generators 

Details of Strap--On Engineer Equipment 

Engineer Ordnance 

Other Engineer Equipment 

Appendix 1 

Appendix 2 

Appendix 3 

Appendix 4 

Appendix 5 

Appendix 6 

CR-65 NATO UNC~ASSIFIED 

Page 

631 

639 

655 

657 

658 

665 



NATO UNCLASSIFIED 

-631-

Appendix 1 to Annex H 

BRIDGING AND WATER ClmSING ECOIPMENT. 

The PMP is the Soviet division's main item of bridging equipment. A 
division has a half set to 16 river and 2 bank sections, plus 6 towing 
launches. 72 men in the company can lay a 20m bridge in 20 minutes. Each 
pontoon link is transported folded on a flat lorry, which backs to the edge 
of the bank and drops the pontoon into the water. Each pontoon unfolds 
instantly am is secured to other pontoon links by quick fastening top and 
bottom bolts. A bridge can be constructed along a river bank, launching 
all pontoon links simultaneously, attaching them, am swinging the bridge 
into the river; or as each pontoon link is assembled across the river, a 
lorry can back onto it to launch the next pontoon. 

PMP Characteristics 

River Links Bank Links Towing Launches (BMK-T) Vehicle~ 
(BMK-150) 

32 4 12 KraZ-24 

CaEacity Width of Passage Length(m) Time 
Total Floating Laying Recovery 

60t 6.5 227 226 30 60 
20t 3.29 382 371 50 100 
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PMP Ferry Characteristics - N.B. 60 tons max.wt. for any individual 
vehicle. 

Capacity ref speed of Dimensions No. of Construction 
current -Ferries Time 

~2m/sec Over 2m/sec length passage width 

40 40 13.5 6.5 16 8-10 
60 60 20.25 " 10 10-12 
80 80 27 II 8 12-15 
110 110 39.25 " 6 15-18 
120 120 40.5 " 6 15-18 
120 150 54 " 4 20-25 

(higher 
times for 
faster 
currents) 

Pl-iP speeds of traffic 20-25kph day, 15kph night 
wheeled vehicles can cross PMP side by side if necessary 
Ml-6 (Hook) helicopter can lift river am bank links underslung. 
PMP can be coupled with 'IMM. 

A 20 tonne capacity bridge can be made by disassembling every second 
pontoon section into 2-1/2 sections, and reassembling the bridge so that 
one complete section alternates with two half sections, thus "stretching" a 
120m bridge to almost 180m. End links cannot be split. 

MTU Bridge Characteristics 

I Chassis Obstacle span Class Deployment time I 
I 
I 
I 
I 

IMTU-54 T-54 single llrn 50 Sm 
I 
I 

IMTU-20 T-55 folded ramp 18m 50 7m 
I 
I 

IMTU-55 T-55 double scissor 15m 50 7m 
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Heavy Mechanised Bridge TMM 

'Details :weight:vehicle 'ClasslAssembly IRoaa:speea:veh ICrew: Obstacle 
1Tonnesl 1 Time (min) : Max 'Aver IRange: I 

I 
I I I I :span:depth I I I I 
I ·--- ·--·---I I I 
I I I I 
I I I I 

1 bridge 19 IKRAZ 214 60 8-15 55 25-30l650k 3 19.5ml 3m 
section I I I I 

I I I I 
I -- ----1--- ---:---:---I 
I I I I 
I I I I 

set of 4 I 60 30-60 - l650k 12 I 40ml 3m I I 

sections I I I I 
I I I I 

Recovery time - 45-70 minutes per section. 

'IMM can be laid under water: this takes 50% longer to erect. It can 
also be coupled to PMP. 

See illustration and t:boto for deployment. 

PVD-20 - Pontoon bridge for airborne forces - light and small 
sections for air or helicopter transport, can be paradropped. 

The pontoons are inflatable boats NDL-20 (weight 115kg) with 
Duraliumin spans (weight 100kg) spaced at different intervals to suit 
different traffice requirements.· 

A bridge set will also make up to 104 ton capacity ferries. The 
weight of each such ferry is 1,200kg, and it can be loaded onto a GAZ-66 
vehicle. 
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Details of ferries and bridges made from a PVD-20 set 

I Bridges Ferries I 
I 
I 

'Capacity Max. Length Laying time No. made Assembly 
(minutes) from 1 set Time · (min) 

4t 88.2 50 10 15 

6t 88.2 50 6 20 

St 64.6 50 4 25 

Towing Launches are used to aid the construction and positioning of 
pontoon bridges. They can also be used for firefighting and 
decontamination. 

The standard launch is the BMK-T carried on a KRAZ-214 

) forward 2,000kg 
Maximum towing capacities ) 

) rearwards 900kg 

Speeds empty 20kph 

Towing 60 tons PMP 9kph 

The BMK..JI1 can operate in upto force. 5 wind and force 3 'sea', i.e. 
it can stand upto 1m high waves. The boat is constructed in 4 non-sinking 
sections, and can float with only two sections intact. 
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Assault Crossing Vehicles 

I !Payload (tons) I Speed (kph) I Range I 
I I I I 
I I I I 
I 'on land'afloat'on lan:1 1afloat 1on land'afloat I 
I 
I 
I 
I 

IMAV 
I 
I 

IBAV 2.5 2.5 
I 
I 

IK-61 3.5 5 35 8-9 170k 8 hrs 
I 
I 

IPrS 8.5 11.5 39 8-9 
I 
I 

IPKP 4 5.5 
I trailer 
I 
I 

IGJP 50 30 7-8 

I Loaded max. 
'exit gradient 

12-150 

200 

250 

Although the PIS is the standard amphibious assault crossing vehicle 
now in production, a large number of K-6 's are still in use, and even the 
old MAV's and BAV's copies of DUKW's given on land-lease are still in 
widespread use, MAV's with recce engineer sub-units are BAV's with rear 
service troops. 

The amphibians are primarily designed for the transport of artillery 
and artillery tractors. They can carry any gun and most tractors. 

The GSP is designed for carrying tanks, SP guns and other tank based 
equipment. 

Bridge Construction Equipment 

The KMS bridging set is for construction of semi-permanent low and 
underwater bridges, mainly in rear areas, on UX:: 's etc., using locally 
available material: it is prepared on site when pre-prepared components 
are not available. 
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The I<MS corrplex includes: 

Pontoon mounted piledriver for span erection with auxiliary launch 
DLl0 for erection of elements of a piled pier DM-150 rod operated diesel 
motor with the CSK single shot piledriver,· the DB-45 pileless rod operated 
diesel hamner1 the S402 electro-vibrating hanmer. The diesel hamner and 
electro-vibrating hamner are designed for seating wooden piles 25an 
diameter upto 4m and 7m depth respectively at roughly 20-70an per minute in 
firm clay. The KMS complex can be carried on 5 ZIL-157 vehicles and 
requires 28 men. The hamners need extra operators. Using prepared wooden 
or ready-made components a trestle pier bridge can be constructed at a rate 
of ·20-2sm per hour am a pile pier bridge at 15-20m per hour. 

Diving Gear 

lType lKit !Weight !Maximum 'Endurance 
I 'weight'as worn'operable depth 
1---------- --- ---- ------- -------
' r 
lLight diving apparatus 
I LVA & IDA ( oxygen) 
I 
I 

'Breathing apparatus for 
underwater or general 
use, e.g. firefighting 

20kg 16kg 

14.5kg 11kg 

Full diving rig SW-55 240kg 106kg 

,AT-1 breathing 
lapparatus 
I 
r 

8.8kg 8.8kg 

20m 

20m 

20m 

40m 
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Inflatable Assault Boats 

IType 'Weight'Inflation ICrew (withlLoad 
I Kg time(mins)lrnotor, --I 

IMax.speed M/Min 
I 
I 

I lonly 2 in men Payload 'outboard paddle I 
I 'all cases (tonnes) motor I 
I 
I 

INL-5 50 5 2 5 0.5 50-60 
I 
I 

INL-8 55 4 2 8 0.65 130 50-60 
I 
I 

INDL-10 80 5 5 5 1.2 130 50-60 
I 
I 

INDL-20 150 5 7 27 2.5 130 50-60 
I 
I 

INL-30 200 6 7 30 3.4 120 75 
I 
I 

l*DL-10 420 3-4 5 25 3 200 85 

Soviet engineer officers, during their four years training at one of 
the Military Engineering Colleges, spend a great deal of time studying NAID 
engineering techniques, particularly of US and German forces. They 
especially study defensive engineering works, minefields, etc., and an 
example of their teaching on NA'IO minefields is given in Fig.4. Defence of 
built-up areas, the style and organisation of NATO mobile, linear and 
strongpoint defensive tactics are all studied in great detail, and, in 
general, presented as being extremely effective. The cynical western 
reader could draw the conclusion that Soviet engineer officers' constant 
harping on the ability of NA'ID defences to hamper a high speed attack is 
merely an attempt to get a bigger slice of the military budget for more 
Soviet engineer assault equipment. There is nore than a grain of truth in 
this conclusion but it must not be allowed to obscure the fact that, if 
NA'ID ~ deploy and prepare its defences well, the Soviets will be ~ 
hard pushed indeed to maintain the tempo of their offensive, am their 
fears of it grinding to a halt in the manner of the Arab armies on the 
Golan Heights in 1973 are not so wildly unreasonable as they may have at 
first sight seemed. It would be far roore realistic to draw from the study 
of Soviet teaching on NAID defensive tactics the conclusion that the Soviet 
Army, including their combat engineers, would find it far nore profitable, 

* 
N.B. DL-10 is made of treated plywood, and breaks into two sections for 

transportation. 
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if they had to go to war, to launch an offensive achieving such surprise 
that NA'IO forces had no time to dig in. The attainment of such surprise 
would be well worth accepting slightly less than perfect preparation at the 
start. There is no doubt that the engineers concentration on their ability 
to maintain march routes is an important reflection of this desire to fight 
such a fast war. 
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Appendix 2 to Annex H 

CAIOJIATICES AND NORMS FOR PLANNING ENGINEER TASKS. 

Engineer norms are almost as important as constituents of 
calculations for sustainability as are artillery roans. These examples of 
Soviet manpower and equipnent requirement norms for engineering tasks 
calculate times for soft ground. For hard ground times should be doubled, 
for frozen or stony ground - quadrupled. One man/day equals 10 hours, but 
it should be borne in mind that many tasks require skilled labour, and 
allocation of engineer resources is more than simple arithmetic, often 
presenting quite a problem for the commander. 
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ITime requirements 
I 
I 

I Excavated 
!Volume (cu.m.) 

:---------------------------------
:Firing Trenches 
I 
I 

lindividual 
!standing up 

foxhole for firing 2 man hours - with spade 1.4 

I 
I 

:sectional slit trench 50-60m 10.5 man days 
I 
I 

IDeep communication trench or 1.2 man days or 2 mins 
lsimilar per 10 running metres ,with a B'IM 
I I 
I I 

'Dug out firing position for o-:5-6 man days plus 1.3 
30 :hours with BAT 

I 
I 

50-60 

11 

90 

Firing scrape for BM-21 13 man days plus 3 hours 75 
lwith BAT 
I 
I 

,Firing trench for T-62 deep,:1.1 man days plus 1.4 
lwith limited field of fire 'hours with tank dozer 
I • 
I 

!Firing trench for SP-122 with 1.5-2 man days using 
!limited field of fire explosive charges 
I 
I 

42 

38 

lSimple firing trench for BTR- 2 man days plus 1.1 hours 60 
160 using only turret gun with tank dozer 
I 
I 
I 
I 

IOP's and CP's ,-------
1 

:shallow open trench for sub- 0.6 man days 
lunit cdr COP 
I 
I 

!Artillery Battery Cdr CDP 
I 
I 

IArtillery Battalion Cdr CDP 
I 
I 

2.5 man days 

3.7 man days 

!Covered observation posts 10.5 man days 
:reinforced with corrugated 
:steel and periscope facilities 
I 
I 
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I Task I Time requirements I Excavated 
l I lVolurne (cu.rn.) 
l---------------------------------
'Pit for SSV e.g Gaz-66 or AT-Ll7 man days. 3.2 ll30 

lbulldozer hours 2.6 !(including 
!excavator-crane hours or 170 by 
l entirely by hand 'hand) 
1

- 20 man days 

(a) on flat ground for 55 
2 vehs: 1.5 man days 
and 1.1 bulldozer hours 

(b) on a reverse slope 15 
for 1 veh: 1.8 man days 

,Pit for 80 cans 
lcovered 

of pol lightly 1.2 man days plus 15 mins 17 
lwith excavator 

I 
I 
I 
I 

!Obstacle Clearing. 
I 
I 

ITask 

I 
I 
I 
I 

Example oflmanpower and equipment 
lnorms. 

Requirement IWidth of Path 
:-------------------------------
'Clearing own mines from • I 

l.n I 
front of defence before 
attack 

(a) By hand 

anl 
I 
I 
I 
I 

:sapper sect with 
'minedetectors 

(b) With explosive devices Sapper sect with U2-3 
using a line projector and bangalore torpedoes 

,winch and a winch 
I 
I 

!Clearing enemy mines during an 
lattack 
I 
I 
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: Task : Time requirements : Excavated : 
: : :volume (cu.m.) : 
·--------------------------------· I I 

: (a) With a tank equipped with:-tank with KMT 4/5/6 :Track path only: 
'mine ploughs : :at 6kph 

I I 
I I 

(b) With a tank and explosive:-tank with KMT and :5.Sm 
devices :sapper sect +20-30 :300-S0Om per 

:bangalore torpedoes of:hour 
:the 02-3 type : 
I I 
I I 

Demolition 

CR-65 

:Task :Requirement :Time 
:---------------------------
:To destroy 1 running metre 5kg high explosive'l-1.5 man hrs 
:of the span of a metal 
:girder bridge 
I 
I 

:To destroy the span and 670kg HE 
:one pillar of a reinforced 
:concrete girder bridge 
I 
I 

:To destroy 10m of the span 140kg HE 
lof a stone arch bridge 
:with charges laid on the 
:arch key 
I 
I 

ITo breach 
:wall per 
lbreached 

a stone or brick 
1M3 of masonry 

I (a) external charges 
I 
I 

15kg HE 
I (b) charges placed in:2kg HE 
!prepared niche 
I 
I 

I 
I 
I 
I 
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:Task :Requirement :Time 
:---------------------------
:To demolish brick or stone:upto 1kg HE 
:building with internally: 
:1aid charges with 1M3 of 
:volume of ground storey or 
lbasement 
I 
I 

'To disable: 
a tank with a concentrated 1.2kg ~ 
charge placed externally 
at the turret race 

a vehicle, APC; with a 4-0.Skg HE 
charge on the engine block 
a gun or mortar; with a approx. 1kg x Xmm 
charge placed in the bore, ~ 

,when the calibre= Xnm e.g. 122nm gun 
: approx 2.5kg 
I 
I 

5-10 mins 

2 mins 

2 mins 

11-2 mins 
I 
I 
I 
I 
I 
I 
I 
I 
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Road Opening and Gap Crossing 

'Task :Requirement 

I 
I 

Filling in a simple ditch lGrader, BAT or BTU 
or trench : 

I 
I 

Filling in an anti-tank lGrader, BAT 
ditch lBulldozer 

I 
I 

,Filling in a 10 M3 obstacle'BAT 
I 
I 

'Assembling a trackway 
bridge with pulleys of: 

12 ton capacity 2 sapper sections 

:Time 

2 mins 

10 mins 
20 mins 

2-4 mins 

10-12 mins 

40-60 ton capacity ,motorized 
I section 

crane and 1 sapper 8-10 mins 

,Assembling one section of: 
la vehicle 
I 
I 

lMounted truss bridge 
I 
I 

'Laying 100 running metres 
of flexible trackway 
covering: 
(1) on soft ground 

(2) on swamp 

,Clearing a 4-Sm land 
lthrough 100m tree 
lobstacle 
I 
I 

ldo., but through nuclear 
l tree blow down 
I 
I 

:ao., but through mined 
ltree obstacle 
I 
I 

I 
I 
I 
I 

IKMM 
I 
I 

''IMM 

1 sapper section and vehicle 

1 sapper section by hand 

sapper pl BAT, or IMR, 
explosives 

,do. 
I 
I 
I 
I 

ldo., plus minedetectors 
I 
I 
I 
I 
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lReguirement ITime 
1--------------------------------
IClearing a 3-4m lane 
!through a medium density 
lwood - per 1km. 
I 
I 
I 
I 
!Clearing 3m wide lane 1km 
I through • Sm deep snow 
I 
I 

!Clearing 4m wide lane 1km 
!through .Sm deep snow 
I 
I 

sapper pl BAT or B'IU 

Bulldozer 

1BAT 
I 
I 

20-30 mins 

20 mins 

8-10 mins 

Crossing Freshwater Ice and necessary ice depths without strengthening. 

'Vehicle all up wt !Thickness of ice and ambient temperatureslVehiclel 
I . ISpacingl I 

1-I0oC & lowerl-SoC-0oClabove 0oC I 
I 

(a) Wheeled I 
I 
I 
I 

2 t eq UAZ 469 116cm 18an 20cm 15m 

10 t eq ZIL 131 35an 39cm 44an 25m 

15 t eq URAL 375/7 48cm 52cm 57cm 30m 
B'IR 60 

(b) Tracked 

16 t eg PMP, 50 23-4 36cm 40an 45cm 25m 

40 t eq T-62 57cm 63cm 71cm 40m 
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Laying Strip Minefields 

CR-65 

!Type of Mine 
I 
I 
I 
I 
I 
I 

I No. per KM I Time for laying per mine 
I 1---------------
: I (a) at night on l(b) in depths of 
I !forward positionsldefence 

1-----------------------·---
l'IM-46 'IMD-B 
I 
I 

IPMD-6 
I 
I 

IFOM2-2 
I 
I 

750 .2 man hrs .166 man hrs 

2,000 .16 man hrs .066 man hrs 

300 .25 man hrs .2 man hrs 

NATO UNCLASSIFIED 



Camouflage measures 

ITask 
I 
I 
I 
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I Requirements I Material 
:--------------: 
lMan dayslMachine hrs l 

:------------------------·---------
• I 

ITo camouflage: 
11km of trenches 
I 
I 
I 
I 

ITo erect: 
11km of roadside 
!camouflage from visual 
land radar and IR 1 

lobservation, constructing! 
la pole an:1 wire carcase• 
'with a cover of: 

15 

(a) brushwood and fresh 53 
branches and netting 

(b) straw matting and 200 
camouflage netting 

(c) 4-Smm metal link 35 
netting 

1To dig: 
llkm false trench 
I 
I 

11km false fire trench 
I 
I 

10 

11km false anti-tank ditch 2 
I 
I 
I 
I 

lTo make: 
11km false roadway 
lwinter 
I 
I 
I 
I 

in, 
I 
I 
I 
I 
I 
I 

.7 with PLT vehicles 

.15 with a bulldozer 

5 with a bulldozer 

1hr with a grader 
2hrs with bulldozer 
.25hr with snowplough 
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Calculated daily water supply reguirements: 

(1) Personnel: litres per man 

'Conditions lClimate 
I 
I 

In areas with a plentiful (a) temperate 
supply: (b) hot 

In areas with a sparse (a) temperate 
supply: (b) hot 

In exceptionally (a) temperate 
,difficult conditionsl(b) hot 
l (absolute minimum) l 
I I 
I I 

lon march orlin defence 
lin attack lor static 

8 
10 

8 
10 

2.5 
4 

10 
15 

8 
10 

2.5 
4 

Cannot be maintained for more than 5 days (3 days in hot climate). 
In areas with plentiful supply of salt water, fresh water as above supplies 
are halved. 

( 2) Vehicles 

CR-65 

!Type of vehiclel Quantity in litres l 
: :-----------------: 
l lengine coolantlengine wash down' 
l l fill l top-up 
:------------------------
' I 
!Tank SP Gun 
lUAZ 469 
lGAZ 66 
lURAL 375 
lBRDM 
lPI'-76 zsu 23/4 
I 
I 

70-90 
13 
15 
40 (est) 
15 
45 

8-14 
1 
1.2 
2.5-3.5 
1.2 
3 
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(3) Water requirements for NBC decontamination. 

:Type of vehicle or equipment lwith 'IMS-65IADM 48 or ARS 12 
:-----------------------------
• I 

:Tanks SP guns, Hytracked rovers etc 1000 
:Wheeled APC's 800 
I Lorries 600 
:Field guns l00mn cal. & above 450 
!Mortars and light guns/AA MG's 250 
!Light weapons 
I 
I 

Machines for Cutting and Preparing Wood 

100 
100 
75 
55 
40 
1 litre 

A great many Soviet engineer tasks rely on a plentiful supply of logs 
for their canpletion - dug-outs arrl shelters, corduroy roads, certain 
bridges (KMS) etc. Consequently the Soviet Army is well supplied with the 
wherewithal to cut and prepare aoo split logs, and to saw lumber into beams 
and planks. 
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Details of self-contained wood cutting equipment (see also generators) 

:Type 1Weight 1Productivity in a 10 hour shift 1Crew 'Setting up 
(kg) time 

FellinglCuttingl Sawing (minutes) 
trees lbushes I 

I I planks I beams I 
I I I 
I I I 
I IM3 IM3 I 

I I 
I I 

,Hand saw 111.5 1200 250 1 5 
I 
I 

ITsDI' 4 1800 24 42 7 90-120 
I Circular 
:stripping 
:saw 
I 
I 
I 
I 

!Portable I 
I 

!frame sawsl 
I 
I 

IRP 75 15500 I 140 :so 18 180-240 I 

:LRv 16600 ,_ 50 po 18 90-120 I 

Portable frame saws are munted on a trailer. 
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Generators are provided for lighting CP's and certain working areas 
(e.g. hospitals) as well as for supplying electricity for instruments and 
equipment. Brief details of trailer mounted military generators. 

:Type Total :current :voltage:Power:crew:set up 
I Weight I I : (kw) I :time I I I I 
I I I I I : (mins) I I I I I 
I 
I 

'Petrol driven lighting generators I 
I 
I 
I 

ESBl-VO 400kg :AC single 230 1 2 40 
:phase 

ESB2-VO 900kg :Ac single 230 2 3 60 
:phase 
I 
I 

Petrol driven engineer generators I 
I 

tonnes I 
I 
I 
I 

(a) Ground working* I 
I 

ESB-5-IG 2.6 :Ac 230 2-4 3 30 
(b) Tree preparing I 

I 

ESB-4-IL 1.7 IAC 230 4 3 30 
(c) Wood cutting I 

I 

ESB-4-ID 1.8 IAC 230 4 3 30 
I 
I 

Power Generators (diesel) I 
I 
I 
I 

ESD-10-VS 2 :Ac triple 230 or 10 2 60-120 
:phase 400 

ESD-50-VS 6.2 IAC triple 230 or 50 2 60-120 
lphase 400 

ESD-75-VS 8.2 IAC triple 230 or 75 2 60-120 
:phase 400 
I 
I 

* 
Notes on petrol driven Engineer Generators - The ground working 

generator set includes 3 electric hamners, 2 electric perforators, 2 
ioounted electric drills, and a grindstone. 'Ihe tree preparing set includes 
6 electric chain saws, and electric winch am a grindstone. The 
woodcutting set includes 4 electric chain saws, an electric plane, an 
electric winch, 2 hand held electric drills, a circular saw and a 
grindstone. 
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Water Supply and Purification Equipment 

Boring rigs; rod operated plunger pumps; motor pumps; bucket lifts; 
filter stations; desalination equipment designed to purify; decontaminate 
and desalinate water. 

At natural springs and open water supplies the following are widely 
used: MAFS-2 vehicle filter station OPS and PCXJ-4 desalination systems 
mounted on ZIL-157. Vehicle filter stations cleanse water not contaminated 
by radioactive particles at a rate of 8M3 per hour; and radioactive water, 
at 4M3/hour. '!be stations take 80 minutes to set up. 

The POU desalination machines produce 300 litres per hour and the OPS 
1800 litres per hour maximum. They take 1.5-2 hours to set up. 

Water Bowsers and Cisterns 

lType lWeightlCapacity(L) lCrewlTime taken to 
I I (kg) I I l set up (mins) I I I I 
I 
I 
I 
I 

lVehicle 9370 2800 1 16-20 
!Bowser 
lATVs-28 
I 
I 

!Storage 35 1200 1-2 5 
ltank 
lRTs-1200 
I 
I 

I Containers 
I 
I 

IRE 6000 60 6000 1-3 10-30 
IB'IR 100 5 100 1 2 
I 
I 

I Knapsack 1.2 12.5 1 10 
lwater 
I container 
I 
I 
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Prefabricated Kits for Shelter Installations ----------

:Type !Contents of Kit 
I I 
I I 

I Internal 
'Dimensions 

'Weight 
(+) 

1------:------------------------
1 I 
I I 

IKVS-U 123 corrugated steel sheets 2 face 4.25m long 
:corrugated 'diaphragms, partitions with 
•steel kit airtight doors, covered air 
for the locks, protective airtight 
light entrance hatch, ladder spare 
shelter instruments arrl fittings. 

,KFU-2 5 circular ring sections, (-3 4.4m long 
!Sectional frame, one vestible and one I.Sm dia. 
!plywood front access sections) 3 end 
linstallation,panels, an airtight partition, 2 
: lentry shields an entry hatch and 
I la ladder. 
I I 
I I 

'Light Cloth IDuralumin skeleton canvas panels, 5.Sm long 
frame lan em panel an airtight screen 1.9m high 
installationlwith protective door and entrance l.Sm wide 
LKS I equipment. 

1IAZ 
I Protective 
I airtight 
lshelter 
I entrance 
I 
I 

CR-65 

I 
I 
I 
I 

!Shield panel, hatch and ladder. ,Diameter of 
lentry port 
l70an length 
lof panel 
11.ssm 
I 
I 
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:Type 'Construction:Numbers 
: requirements I carried 
: 

1on ZIL-157 
1------ ------ -----
1 
I 

'KVS-U 
corrugated 
steel kit 
for the 
light 
shelter 

4 man days 
and 2.5 

,machine hrs 
'with 
bulldozer 

1KFU-2 6 man days 
:sectional 2.7 hours 
I plywood I with a 
:installation 1bulldozer 
I 
I 
I 
I 
I 
I 

:Light Cloth 5 man days 
I frame 
linstallation 1 

ILKS : 
I I 
I I 
I I 
I I 

ILAZ :1.5 man hrs 
:Protective :plus time 
!airtight :taken to 

2 complete 
kits. A 
section can 
load 2 in 

1 30-40. mins 
I& unload in 
120-30 mins. 
I 
I 

:as for 
1KVS-U 

6 complete 
kits can be 
loaded by a 
section in 
30 mins. 

30 kits on 
a ZIL-157 1 
kit on a 

I shelter I prepare 
: entrance I shelter 
: :etc 

1B'IR 50 or 
roornl60 with a 

!full crew. 
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Appendix 3 to Annex H 

DETAILS OF SMOKE GENERATORS. 

Details of Smoke Generators Issued at Unit and Divisional Level. Larger 
Generatorsare Available at Aney LeveL ___ _ 

I 
I DM-11 ,I OOKh-15 800h-5 BOOh-15 
:----------------------------------
1 Dimensions ( an) 
I 
I 

!Height 
!Diameter 
I 
I 

11.5 
16 

34.5 
16 

48 
41.2 

48 
41.2 

:----------------------------------
1 
I 

!Weight (kg) 
I 
I 

2.3-2.7 7-7.5 45-50 45-50 

1----------------------------------
1 
I 

!Burning time (mins) 
I 
I 

5-7 15 5-7 15 

1----------------------------------
1 
I 

'Duration of effective smoke 
cloud in average meterological 
conditions (mins) 

I 
I 

50-70 

,Width of smoke cloud 
lof the SIOOke curtain 
I 

at the endl 15 

I 

(metres) I 
I 
I 

50-70 200 115 

15 40 30 

:----------------------------------
1 
I 

INumber of pots that can be 
!carried on a ZIL-131 

1200 600 
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Artillery and mortar smoke shells burn within 1-3 seconds and their 
white smoke cloud, depending on calibre, lasts only from 10-30 seconds. 
They are useful for delivering a surprise smokescreen into an enemy 
position, but an effective screen requires very large quantities of shells 
and close co-ordination of artillery fire due to the vulnerability to DF of 
any one battery or battalion firing continuously for more than 10 minutes. 

Heavy snoke generation equipment is operated by the chemical troops. 
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Appendix 4 to Annex H 

DETAILS OF STRAP-oN ENGINEER E(XJIPMEN'l'. 

The following strap-on engineering equipment for tracked vehicles is 
available. 

Dozer/Plough Blades 

TK Bulldozer BTU 

TK Snowplough sru-2M 

01'-T to AT-T 

OL-T to AL-T 

Bulldozer blades attach to same lugs on a tank as do mineploughs. 
Such blades can cut from 2.San to 20an deep at a time. Their particular 
advantage is the good crew protection, and the independence that they give 
a tank unit in engineer working capability. 

These equipments are used for: 

Road maintenance, but can also be used for excavating weapon pits and 
vehicle dug-outs. They are very useful for preparing bridge approaches, 
gap filling, trench filling, rubble clearing, road cutting on slopes, 
rooting out stumps, snow clearing, etc. 

Graders can alter angle of doze, bulldozer can not, BAT-M has a crane 
for general constructional tasks, arrl is mounted on AT-T body. The wheeled 
grader PKT and wheeled bulldozer Blcr' are not so strong as BAT, but have 
higher road speeds; the PKT has more manoeuvrable blade. 
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Appendix 5 to Annex H 

Details of the most advanced type of Soviet mines are not available1 
however the Soviets will undoubtedly use a very large number of 
conventional mines of the simplest type as, in view of their mine warfare 
doctrine, these are quite adequate for most needs. 

The most important features of a mine, in the Soviet view, is speed 
and ease of laying on the battlefield. A belt of pressure mines is 
hundreds of times more effective an obstacle to infantry and tanks than 
trenches, wire, or other fortification in terms of the man hours needed to 
create the obstacles. Mines, in otherwords, are a much quicker means of 
erecti~a defence, and are in consequence widely used even in offensive 
operations. 

Mines are easily transported on the battlefield and some mine 
obstacle can be manoeuvred in a way an anti-tank ditch can not. In any 
future war, the Soviets believe, there will be no distinct front line or 
even a straight and stable 'Forward Edge_of Battle Area'. Instead there 
will be a series of offensive and counter-offensive axes "spurs and re
entrants". Laying minefields will be the most common means of erecting 
flank defences, particularly as an obstacle to tanks and APC's.· The areas 
sown are expected to be many times greater than those laid to mines during 
last war operations. ·Mines, in other words, are, for the Russians, more 
important weapons nowadays than ever before. The advent of the remotely 
delivered mines (varieties of which have been successfully used in 
Afghanistan by the Russians) have brought a new dimension to the art of 
rapid mining, permitting mines to be laid behind enemy lines. 

The Soviets recognise four categories of mine: anti-tank1 anti
personnel1 anti-assault and special mines. Soviet anti-tank mines are 
primarily anti-track1 sane types of current use are 'IM-57, 'IM-46, 'IMD-B and 
'IMD-44. Anti-personnel mines are of the blast type (PMD-6M PMN) and 
fragmentation type (POMZ-Z, OZM-3, OZM-4). Anti-assault mines for shore 
and river use are bottom laid (PDM-lM, PDM-2) or anchored (YARM) • 
'Special' mines include delayed action weapons MZD-SM, MZD-60, mines for 
laying under ice (APM) and signal mines, flares, etc. 

CR-65 NATO UNCLASSIFIED 



NATO UNCLASSIFIED 

-659-

Details of Soviet Mines 

:Type :weights (kg): Body :Fuse !Pressure IDiarneter 
I :MinelHE IMateriallType !require- ISize I 
I I :content I I lment (kg) I (an) I I I 
I 
I 

IAnti-Tank I I 
I I 

I I I 
I I I 

l'IM-46 8.6 5.7 lmetal IMV-5 500-700 30 
I I IMUSH-46 I I 
I I I 
I I I 

l'IMD-B 9.7 6.7 lwood/ IMV-5 250-500 32x29xl6 
I :plastic IMD-2 I 
I I I 
I I I 

l'IMD-44 9.8 6.7 !wood/ IMV-5 250-500 32x29xl6 
I lplastic IMD-2 I 
I I I 
I I I 

I Anti-Pers I I 
I I 

I I I 
I I I 
1PMD-6 (HE) 0.5 0.2 !wood/ IMUV 6-28 190x90x50 

!plastic 1MD-2 1-12 
I 
I 
I 
I 
I 
I 
I 
I 

,POMZ I 
I 

I (fragment) 2.3 0.075 lmetal 1MCN 0.5-1.3 6 
I I IMD-5 I I 
I I IMD-2 I I 
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lType lLaying lNotes 
I lintervall I 
I l (metres) l I 
I 
I 

lAnti-Tank I 
I 

I I 
I I 

l'IM-46 4 'anti-
I track I 
I 
I 

l'IMD-B 4 anti-
I track I 
I 
I 

l'IMD-44 4 anti-
I track I 
I 
I 

lAnti-Pers 
I 
I 
1PMD-6(HE) 1 effective 

only on a 
target in 
direct 
contact 

POMZ 
l {fragment) 6 effective 
I radius 4m, I 
I I 
I I 

Details of scatterable mines (time arxl movement/contact sensitive) 
have emerged from Afghanistan during the past years. However the Soviet 
press does not yet carry details of these weapons. They will supplement, 
not replace, existing minelaying practices. 

Special charges are issued to engineer units on a wide scale for 
demolition, cratering and digging, destroying abandoned equipment, and 
clearing paths through obstacles am fortifications. There are three types 
of special charge on general issue, concentrated charges (SZ): shaped 
charges {KZ) and bangalore torpedoes (UZ). 

HE substances, detonators and explosive cord are issued for 
demolition work am for supplementing mine charges. HE types in corranon use 
are hexagon, TNT, tetryl and anunoni te. Detonating explosives are 
stabilised fulminate of mercury, lead azide arxl lead syphnate. The most 
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common engineer charges are of 'INT in powered, pressed or slab form. 

Details of Concentrated Charges and Shaped Charges 

lType 
I 
I 
I 
I 
I 
I 

l Weight (kg) lSize 
l------lcm 
lTotallHE l 

lcontentl 

lArmourlEffective penetration an' 
lcm l-----------
1 lFerro- lBrick & 
l I concrete I Stone 

l---------------------------------
1 I 
I I 

I Concentrated I 
I 
I 

lSZ-1 
I 
I 

lSZ-2 
I 
I 

lShaped 
I 
I 

lKZ-2 
I 
I 

lKZ-U 
I 
I 
I 
I 

CR-65 

1.4 

3.7 

1 

3 

14.2 9 

18 12 

6.5xll.6xl2.6 1.3 

9.8xl4.2x20 2.0 

35 dia. 24 h. 30 

50x22.5xl9.5 12 
(starrl on 
legs 57 high) 

25 

35 

130 

100 
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200 

150 



Minedetectors 

I 
I 

IType 

,Minedetector 
I 
I 

IVIM-625-B2 
I 
I 
I 
I 
I 
I 
1UMIV-l 

,UMIN 
I 
I 

I Ferromagnetic 
lbody detector 
I (bomb 
!detector) LFI' 
16 man crew 
I 
I 

CR-65 

NATO UNCLASSIFIED 

-662-

I I Maximwn area I I Maximwn detection 
IWeightlsearched M2/hr1Strip !depth for Soviet 
I (kg) !Operator !width lmines (cm) 
I 1------1 searchl-----------
1 lstandingllyingl(cm) l'IM-l'IMDl'IMDIPOM- IFAB 
I I up I down I 141 I 44 1B I with MUVI 50 

8 350 30 35 8 

7 200 100 25 35 15 4 

7 250 100 30 40 12 12 8 

190 on land - 220 
400 to 
600 
under 
water 
250 
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I :nepth :Effective:Operating I :Type lof :operating:range 
:water :duration :degrees 
:search: (hrs) :cent. 
: (m) I I 

I I 
I I I 
I I I 

I I 
I I 

,Minedetector I I 
I I 

I I I 
I I I 

:VIM-625-B2 1.2 lFilament 1-40 - +50 
I 170 Anode I 
I ll00 I 
I I 
I I 

'UMIV-1 ,will lFilament -30 - +50 
lnot :2 
lwork 1Amode 100 
:under 
'water 

UMIN 1.2 80 -30 - +40 

Ferromagnetic 15 60 
body detector 
(bomb 
detector) LFl' 
6 man crew 
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Bangalore Torpedoes (Hose charges) 

:Type:construction IWeigh per :Effective IMax Reliable 
I lrunning m lwidth of action:length layable I 

I I I IBy lprojectedlTowed I I I 

IHE I Total I metres lwinchlfrom tanklby 
I I I I lor AFC bylTank I I I I 
I I I I :Rocket I 
I I I I I 

,uz-1:O Single 2.65 5.1 2.5-3 300 '-
I I 
I I 

:uz-2100 paired 5.3 11 4-5 300 200 3000 
I I 
I I 
I IOO paired 5.3 13 7-8 500 5000 I 
I Ion trolley base I 
I I 
I I 

'UZ-31O Triple 8 16 8-10 300 200 3000 
IOO superimposed 
I 
I 

IO - ditto -
IOO on 8 ,18 10-12 500 5000 
!trolley base I 

I 
I I 
I I 

Engineer Reconnaissance E:quipment. 

In the Soviet concept, this includes devices for observation and 
photography; devices for mine and shell detection; equipment to conduct 
recce of water obstacles and all the various means of measuring the 
"going"; - type of ground, thickness of ice, gradients, swamp conditions, 
current speeds, depth, width and bed conditions of rivers. 
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Appendix 6 to Annex H 

Ol'HER ENGINEER EQUIPMENT. 

Details of selected Soviet recce equipments - (a) optical periscopes 

!Type IWeightlPeriscopiclField oflMagnificationlRange 
I 1kg !height !vision I X I (km) I I 
I I I (an) I o I 
I I I 
I 
I 

!Engineer recce 
I 
I 

IP.I.R 3 450 8 15 3-4 
I 
I 

IP.I.R-20 1.3 450 2.5 20 3-4 
I 
I 

!Large 10 535 1-1.5 20 + 40 4-5 
I magnification 
!periscope PBU 
I 
I 

!Field 22.5 2530 7 5 5-6 
I fortification 
!periscope PFP-5 
I 
I 

IPeriscopic 22 520 6.5 6 + 30 7 
I long-focus 
!camera PDF 
I 
I 

!Engineer 3.4 300 12 50 to 2000M 
I range abburate to 
!finder OOP-30 0.4% per 100rn1 

I 
I 

Photographs taken by the PDF apparatus can be developed in the mobile 
engineer J;iloto lab PIF, rounted on a ZIL 157. This lab can produce 40-60 
13xl8an prints per hour. The PDF uses a 1.6m film strip of 36 exposures. 

CR-65 NATO UNCLASSIFIED 



NATO UNCLASSIFIED 

-666-

Lifting Equipment - Used on all engineer and construction tasks1 for 
installation of shelters, etc., bridge building, road repairing, loading of 
stores and equipment, etc. 

lType & lWeightlLiftinglFor lLiftinglFor lLift l Tpt Speeds (kph) 
'Nomenclaturel (t) lMaximumlCapacitylMaximumlReach lHeights I 

I 
I l Ca> l Cb) l (a) l (b) at l (Max l Road I Aver. l Road I 
I l tonnes lat jib l tonnes l jib l (weight lMax Ion lRange I 
I I llength I l length l t.) I l roughl (k) I I I I 
I I lm I I m I I lroad l I I I I I I 

,Vehicular I I I 
I I I 

:cranes I I I 
I I I 

I I I I 
I I I I 

lK-67 '11.9 6.3 3.7 3.2 17.5 (8) 11. 7 40 118-22 800 
lK-122 22.S 12 4 2.4 :10 (8.5)17 35 118-22 800 
lK-162M 22.8 16 3.9 2.8 :10 (10)21.8 50 122-28 800 
lBT 26 24 10 4.5 2 l9.5 10 40 18-22 660 
187 210 13.6 6.3 3.5 1.8 17.5 8.1 70 25-35 450 
I 
I 

lFork Lift 
lTruck_s_ 
I 
I 

lEP-201 3.48 2 (1.8)4.5 12 Tpt on veh 
I lover long I 

lSelf-loading,Jib & 'distances 
lJib attachedltackle 
lto equipmentlEquip 
I lonly I 

14033 11.2 1.1 2.5 0.55 5 7.3 65 25-39 500 
14032 ll.6 2 2.5 1.00 5 7.25 55 22-28 650 
I I 
I I 
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Details of Soviet Heavy Plant Vehicles 

IType !Weight &IBladelGrad- IPath clearinglExcav- IRangelMax :cross I 
I 

!Chassis lwidthling !speeds (kph) lation I lroad lcountryl I 
I Im lspeed I lvol m I lspeedlspeed I I 
I I (max) I (road)IModeratel80cml3 per I lkph I kph I I 
I lat I lrough lsnowlhr I I I 
I I I I I 
I l90o I lground I I I I I 
I I I I I I I 

I 
I 

,Graders I 
I 

I I 
I I 

IBAT-M IATr-27.5 5 4-8 8-10 120-200 500 35 20 
I I 
I I 

IPKT IMAZ 4.2 300m 2-3 4-6 80-100 500 45 25 
I 1538-21 per hr I 
I I 
I I 

I Bulldozers I 
I 

I I 
I I 

IBKT IMAZ 3.33 2-3 3-6 80-100 500 45 25 
I 1538-20 I 
I I 
I I 

1D271 :c-100 3 2-3 3-4 50-80 120 10 7 
I 113.4 I 
I I 
I I 

IMotorGraderl 
I I 
I I 

:0144 !Special 3.7 350m 1 not 200 27 20 
I 113.4 per hr suit-I 
I I I ,-able I I I 
I I I I 
I I I I 

BAT-M also has a crane with a 2 ton lift and Sm jib. 
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Details of Soviet Earth Moving/Digging and Trenching Vehicles 

!Vehicle IWeightl Ditch Trench : Maximum I Road speedlRange 
:Type I I ICapa- I I 

I I I I I 

l(Chassis) I IDepthlWidthlDepthlTop IBottomlcity IMaxlcross I 
I 

I I I I IWidthlWidth lper hr I lcountryl I I I I I 
I 
I 
I I 
I I 

IB'IM-3 27.6 1.5 11.1 0.5 350m 35 20-25 500 
I 
I 

I Trencher 1.1 0.9 0.5 450m3 35 20-25 500 
I (AT-T) 
I 
I 

IMDK-2M 28 3.5 3.5 300m3 35 20-25 500 
IDigger 
I (AT-T) 
lwith 
IDozer 
I blade 
I 
I 

IE305B 17.5 3.4 4.1 60m3 55 22-28 600 
I Universal 
I Excavator 
I (YAAZ214) 
I 
I 
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Details of Dozer Blades 

!Type of IWeightlTime :cut I Earth I Snow !Filling INo of veh I 
I 

!Vehicle I tonnes I (mins) lwidthlLevellclearing lor exca- !trenches orl 
I I I Mounting I (m) lling !speed kphlvating I shelters I 
I I I 
I I IDisiooun I lspeedl (0.8m !capacity ldug in a I 
I I I 
I I I-ting I lkpg I snow) IM3 per hrlgiven time I I I I 
I 
I -· ITk 1.4 160 3.8 5.7 4-6 130-250 13-4 
I Bulldozer ,_ lper hr 
lblade 45 
IBTU 
I 
I 

ITk 2.5 15-25 3.6 
:snowplough 
ISTU-2M 15-25 
I 
I 

!Heavy 2 60 3.5 3-5 4-5 80-150 5-7 
I Artillery shelters 
!tractor 30 i 
IDr-T blade l0hrs 
I 
I 

!Medium 1.2 60 2.8 2-3 3-4 40-80 4-5 
!Artillery shelters 
!Tractor 30 in 
IOS-T blade l0hrs 
I 
I 

!Light 0.7 60 2.5 ,1.5-2 2-3 25-40 3-4 
I Artillery shelters 
I tractor 30 in 
IOLT l0hrs 
I 
I 
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ANNEX J 

'IDPOGRAPHICAL DEFINITIONS. 

It is the duty of the topographical service to draw up military
geographical and military-engineering studies of terrain for all 
operational axes, theatres of combat operations or sectors thereof. They 
contain detail of terrain, climate, population (location, attitudes, etc.) 
and econanics of the region in question. They are illustrated am have 
special (engineering) maps to accompany them. 

Standard Soviet definitions in estimation of the passability of 
mountainous terrain (expressed as variations of a norm for operational 
planning). 

(1) Most easily passable - m::>untain areas with parallel valleys and 
ridges. 

(2) Medium passable 

(3) Least passable 

- m::>untain areas of a single large ridge with 
secondary ridges leading fran it~ 

- m::>untain areas with ridges running radially 
from a 
central high point. 

(a) Soviet calculation tables for assessing passability of gradients to 
military vehicles - (assuming hard dry ground without obstacles). 
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!Degrees I Accessibility 
lof 1-----------------------
'GradientlFor Tracked Vehicles IFor Wheeled Vehicles 

up to 5 leasy !possible 
I I 
I I 

5-10 I possible I possible, occasional 
I I difficulty. 
I I 
I I 

10-20 !possible, occasional lwith great difficulty 
!difficulty lam only very slowly. 
I I 
I I 

20-30 lwith great difficultylfor all practical purposes, 
lam only very slowly. I impassable. 
I I 
I I 

over 30 lfor all practical I 
!purposes, impassable. I 
I I 
I I 

(b) Mean transit speeds over hard dry ground at various gradients. 

IType of Vehiclel Gradient (degrees) 
I 
I 

:3-5 6-10 11-15 16-20 
I 
I 
I Speed, kph I 

,Wheeled 20-15 15-12 12-8 8-5 
I 
I 

ITanks 15-12 12-10 10-6 6-4 
I 
I 

!Prime movers 12-10 10-7 7-5 5-3 
I 
I 

(c) Vertical obstacles to movement, rock walls, scarps, etc., in hard dry 
ground. 

Tanks (T-55, -62, -64, -72) can overcome a vertical height of .85 - .9m. 
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Tractors and prime movers can overcome a vertical height of .4 - .6m. 

Width of gap or trench with firm walls which can be overcome by 
vehicles of different types. 

Tanks (all types in current use) can cross a gap of 2.4 - 2.6m. 

Prime movers without trailers 1.6 - 2.0m. 

Wheeled vehicles of 3 or more axles 0.5 - I.Om. 

(B'IR 60, BROM) 
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ANNEX K 

SOVIET NBC DEFENCE EQUIPMENT. 

NBC Simulators an~ Training Aids. 

NBC Reconnaissance and Detection 
F,quipment. 

Individual Protective Equipment. 

Collective Protection F,quipment. 

Decontamination Equipment and Agents. 

Appendix 1 

Appendix 2 

Appendix 3 

Appendix 4 

Appendix 5 
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Appendix 1 to Annex K 

NBC SIMUIAroRS AND TRAINING AIOO. 

(a) Nuclear Burst Simulators and Chemical Attack Simulators. 

The Soviet Air Defence Comnand (PVO Strany) has a warning and 
monitoring organisation subordinate to it, whose members man observation 
posts throughout the USSR. Equipment designed to train these observers, 
whilst not strictly 'battlefield' equipment, can nevertheless be used to 
train soldiers, and to expose them to 'realistic' conditions. 

One of the more IOOdern pieces of equipment designed for this training 
is a nuclear flash-bang simulator mounted on a two axle trailer. This is 
designed to demonstrate the primary and secondary flash effect at night, 
and to show the effective time delay occurring between flash and bang, so 
that observers can be taught to estimate yield and range effectively, and 
to take cover in time. 

The first phase flash is provided by two 1 FK-20000/2 thirty million 
candela impulse lamps each givin:J upto 2 milliseconds flash at 5 minute 
intervals minimum working on 600 watts. The lamps can be used individually 
or in combination at half or full output, giving four 'yield' permutations. 

The second P'}ase flash is provided by two DKST-10,000 industrial 
lamps each giving 20,000 candela for between 1 and 20 seconds, variable to 
initiate the 'yield' required. 

Bang effect is produced by a tape recording of an actual burst fed 
through loudspeakers on the trailer, and supplemented by upto five 
explosive charges detonated in disnounted directional oones. In this 
manner, upto 140 DB can be registered at 10 metres £ran the equipment. An 
automatic time delay varies the time lapse between flash and bang to 
simulate ranges fran the burst of between 2 and 20km. 

The equipment can be plugged into an industrial power supply (when 
training observers in urban areas or at major HQ locations) or it can be 
operated from a standard 25 KW generator providing 220 or 380V at 50 Hz. 
It takes only 20 minutes to set up. 
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For battlefield exercises, simpler pyrotechnic devices are more 
commonly used in training. Instructors are issued for their ad hoc 
construction in several sizes and a standard full scale version, the IU-59, 
exists for use on major exercises, although cost and the necessary safety 
precautions rule out its use at unit level. All work on the principle of a 
remotely detonated buried explosive charge propelling an incendiary and 
smoke-producing agent so as to provide a realistic 'fireball', mushroan 
cloud and bang. A typical small scale device for sub-unit training areas 
uses two artillery shell burst simulators (small PE charges) at the base of 
a buried 1.2m long piece of steel piping. On top of the charges is placed 
about 20 litres of combustible fuel (a mixture of 50% petrolewn incendiary 
fuel, 25% petrol and 12. 5% each of diesel fuel and sump oil) • This can be 
detonated by the KPM-1 capacitor blaster between 200 and 1,000 metres from 
the trainees. An even simpler device can be made by 11Dunting 5 or 6 small 
(IGS) or large (IF) artillery simulators on a shelf 2 metres above ground, 
and p.itting cans of fuel oil on top. The large BIEh-5 or Marine MIEh smoke 
pots can supplement or replace the incendiary mixture to produce a large 
quantity of smke. 

Chemical shell and bomb burst simulators work on the same principle, 
but contain no incendiary material. The aim is to create a bang, followed 
by a sudden smoke cloud which blows downwind. ROG hand held smoke grenades 
are popular for this, as are non toxic snoke grenade simulators. 

(b) Chemical Agent and Radio Active Fall-Out Sirrulators 

Having simulated the burst, the next step in the training process is 
to simulate the relevant contamination. Depending on the degree of 
training attempted, the Soviet use inert dust, active chemicals of 
different types, and radio-active isotopes. As a general rule, active 
agents are used only to train troops of the chemical service. The grenade
simulators type lGN, lGS, 100 and the mine simulator lF-50 can be loaded 
with substances imitating persistent and non persistent chemical agents in 
droplet form. The non toxic chemical compositions known as URNOV and URSOV 
simulate non persistent arrl persistent agents. The lGl is filled with 100 
grammes of URNOV and produces a 20 cu metre cloud of snoke which carries 
the non persistent 'fall-out' in droplet form for 50-100 metres. The 
grenades are used 10-20 at a time, often strung out 3-Sm apart along a road 
for maximum effect, and remotely detonated by a PM-3 blaster. The slightly 
larger lGS is used to produce simulated 'persistent' chemical contamination 
over 25-100 sq metres. It holds 450ml of non toxic chemical mixture. 
These chemicals react with detection equipment to produce 'evidence' of 
contamination. The large lF mine simulator can be charged with 2 litres of 
'persistent' chemical mixture to imitate aircraft bombs or chemical mines. 
The slow burning 1:00 grenade charged with 200 granmes of 'persistent' 
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chemical simulator produces a dense SIOOke cloud for 1-3 minutes which can 
carry upto 500 metres with its suspended 'fall-out'. The particular 
advantage of this grenade is that it can be thrown, and need not be 
prepositioned for detonation. 

If the UROOV and URSOV simulation chemicals are not available, Soviet 
manuals recomnerxl alternative solutions which will react with detectors to 
produce 'evidence' of chemical attack. '!he most widely available substance 
is the agricultural insecticide 'Chlorofos' which, as a 3-5% solution in 
water imitates quite effectively an aerosol spray. This creates a positive 
reaction in a GSP-11 am in one of the tubes of the detector kit. Arrmonia 
will create the same reaction as V-gasses, but monoethanalomine is more 
effective and more popular nowadays. The solutions usa:1 for 
decontamination provide ready sources of these chemicals. Dr-6 chemical 
crystals can be used in the lGS to provide a simulator for phosgene 
contamination. 

To simulate a contaminated environment in a gas chamber, to train 
troops to wear gas masks correctly, the chemical Chloropichrin is used. 
Although this is not just a reagent but an irritant it is apparently not 
sufficiently irritating to make the troops take particular care to ensure 
that their mask is a tight fit. Consequently, there have recently been 
suggestions that a more powerful training agent be used. 

The chemical contamination simulators pose only a very slight risk if 
ingested as they are used in very low concentrations. However, the same 
does not apply to the radio-active fall-out substitutes used, and strict 
safety measures surrourrl their use. The normal ZMCh-P kit holds 2 
containers holding 8 ampoules of radio-active dust, dispenser and handling 
tools for the contamination of equipment. The URP radio-active training 
dust in each ampoule contains an isotope having a half-life of 15 days, 
yielding 6 millicuries per gramne. It is dispensed onto equipment in small 
patches 6-Ban square to train NBC recce and decontamination personnel. It 
is only used under the supervision of the head of the Regimental Chemical 
Service or an officer of the chemical detachment. Soldiers using it must 
have a medical certificate to do so, and must carry an individual dose rate 
meter. Its use is restricted to special training areas agreed by the 
Military District Medical Staff, never closer than 2km to habitation or 
water sources, never on porous soil and never upstream of habitation. On 
decontamination, the effluent is run off into deep pits which are then 
marked. The isotope raises the residual radiation level of the equipment 
on which it is used. When this level exceeds 50 milli rads per hour, the 
'hot' equipment is stored lD'ltil natural decay renders it safe to use again. 

CR-65 NATO UNCLASSIFIED 



NATO UNCLASSIFIED 

-677-

Appendix 2 to Annex K 

REX:XliJNAISSANCE AND DETEX:TION E(JJIPMENT. 

(a) Radiation Reece 

The simplest and roost widespread detector for radiation is an 
indicator film tab attached to the left sleeve or to the exterior of AFVs. 
This changes colour on irradiation. 

The chemical troops are supplied with several types of radiation 
measuring instruments and kits enabling them to measure effectively dosages 
received by individuals, radio activity and residual radiation. The Soviet 
devices in current use do not, however, register the dose of high energy 
radiation (neutron stream) given out at the :rooment of the burst (although 
the Hungarians have recently produced a radiation counter which does record 
this information). 'Ibis would reduce their value considerably if enhanced 
radiation weapons were to be employed. 

The DP-22, DP-23A and DKP-22V are dose rate meter kits carried by 
chemical troops in all arms units. Each soldier and officer can be issued 
with an individual dose rate meter tube of the type DKP-S0A, 00-50 or DP-
70-MP. These are all about the size of a fat fountain pen, to be carried 
like a pen in the pocket. They record the cumulative dose received by an 
individual but the 00-50 type issued to soldiers cannot be read by them, 
but must be inserted into the DP-23A charge meter by the commander or 
chemical service operator authorised. The DKP-50A and DP-70-MP can be 
resealed and read but soldiers who are issued with these devices are 
forbidden to do so. The DKP-50-U is a training individual dose rate meter 
which uses discharge tubes to give different dose readings for 1 hour, 1 
day or 3 days. It does give a visual display and is usually issued to all 
officers and to two soldiers in each section. 

For radiation detection and monitoring of personnel, equipment and 
terrain the Soviets use a variety of radiometer-roentgenometer devices of 
varying sensitivities an:1 for various circumstances. Sane are designed to 
be carried and others are for vehicle or helicopter mounting. 

· The light, easily portable DP-63A has two operating sub-bands, 1.5-50 
rads (roentgens per hour) and below 1.5 rads, and registers radiation on an 
amneter. The similar DP-64 emits an audio visual signal. The DP-36 
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vehicle mounted detector has 4 sub-bands, 1, 10, 100 and 500 rads and 
registers radiation by a light and on an amneter. It is particularly 
suitable for area survey. 'Ihe highly sensitive DP-5 has six sub-bands, 
0.1, 1, 10, 100, 200 and 1,000 rads. It is used for mounting contamination 
of personnel equipment, food and water. Training kits are available for 
both these latter devices, permitting radio-active contamination of terrain 
or equipment to be imitated from 0.5 to 150 rads. 

(b) Chemical Reconnaissance 

Two main types of device are used by chemical troops to detect 
contamination by chemical agents, the GSP series of autanatic detector and 
alarms, and the PKhR series of specific agent detector devices. 

The GSPlm and G>Pll detector alarms can be mounted in vehicles or 
placed in chemical OPs. 'Ibey will detect chemical contamination or fall
out, but not measure its intensity. The latter model is caning into more 
widespread use as it will detect V gasses as well as G nerve agents. They 
operate by means of a photocell am tape (silica gel film) particle 
detector, rather like a domestic smoke alarm, and give an audio visual 
signal for safe and danger states. They can be operated for 8 hours 
without recharging. As they operate by pumping air through the detector, 
which only reacts when a sufficient concentration is achieved, in low 
levels of contamination it can take some time before the machine registers 
the presence of an agent. 

The PKhR series is designed for accurate and specific identification 
of contaminating agents by type and intensity following their detection by 
the GSP. All operate by blowing air through indicator tubes lined with a 
reagent which changes colour on contact with a specific contaminant. The 
two portable versions in current use are the VPKhR and PKhR-IV. Earlier 
less versatile versions are still fourrl in civil defence units am are 
still used in the OOSAAF for training. In both devices, the operator 
breaks open a glass detector tube and inserts it in the device, then 
operates a small pump to blow air through the tube. If no reaction is 
obtained, then another tube is selected which reacts to different agents 
and the process is repeated until all agents have been tested for. Several 
spare sets of detector tubes - KKT-1 - are carried. The devices have 
integral heating elements to warm the tubes in cold weather to above +l0C, 
necessary for the effective operation of the reagent. Filters can be 
fitted to prevent reaction to smoke obscuring the results of the detectors. 
The VPKhR is designed for normal reconnaissance of area am equipment. 
Spatulas and sample jars are included for scraping vehicle surfaces and 
sampling soil for surface contamination. The PRhR-IV is more specifically 
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designed for testing samples and is used mainly in the checking of food and 
water as well as equipnent. The PPKhR operates on the same lines as the 
VPKhR except that it is designed for mounting in a vehicle. The sensor is 
remoted to the outside of the special chemical recce vehicle and reaction 
is indicated on the vehicle control panel. Its heater and pump are 
electrically driven and it also incorporates a simple rad counter. Like 
the portable versions, it requires SJOOke filters, which must be changed 
frequently. Its particular vices are that it is rendered insensitive and 
therefore ineffective by moisture, dirt or dust, and it requires a regular 
daily change of the silica gel reagent container. In hot climates, the 
containers must be renewed hourly. All these series of detectors will 
register all known agents, but they are said by the Soviets to be slow to 
use effectively and it is difficult to change batteries and indicator tubes 
when wearing protective gloves. 

At formation (army) level, canprehensive field chemical laboratories, 
PKhL, are deployed permitting sophisticated analysis and experimentation to 
be carried out. These are usually trailer mounted box bodies fitted with 
collective protection. 

NBC Reconnaissance and Detection Equipment. 

Chemical recce vehicles (wheeled armoured and unarmoured and tracked 
armoured) are equipped with the GSP-11 signaller and PPKhR detectors, and 
carry maps, charts and graphs for calculating downwind drift and fall-out 
rates, supplies of formulated blanks for the standard reports, etc. The 
BRDM-2-rkh has gyro-navigation eguipnent. Vehicles are fitted with the 
KZ0-1 marker flag dispenser. These yellow flags marked 'ZARAZHEID', 
(contaminated) can be fired into the ground by a blank charge detonated 
from inside the vehicle. Before firing, they can be fitted with a tab 
indicating type and intensity of contamination, and time of reading. Thus 
boundaries of contaminated areas can be marked without the crew having to 
leave the vehicle. Both vehicles carry stocks of the SKhT audio-visual 
rocket alarm. Because of its armour, the BRDM-2-rkh and tracked chemical 
recce vehicle give much greater protection, not only against conventional 
fire, but also against radiation. 

Each Soviet formation HQ has a RAST, a reckoning and analysis cell, 
staffed by chemical troops. This is a term of mathematically canpetent 
personnel operating from a box bodied vehicle well supplied with maps, talc 
boards and formalised paperwork. Their task is to aid conmanders and staff 
to assess the effects of the enemy's use of weapons of mass destruction by 
plotting hazards, estimating the masking value of terrain, etc. They are 
supplied with dose rate calculators and gauges, graphs and the like to 
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assist their speedy calculations. They are in close touch with the 
meteorological service. 

Recent years have seen a significant increase in Soviet efforts to 
improve their meteorological reconnaissance. The importance of this is not 
restricted to NBC warfare. Accurate meteorological information is 
essential for accurate long range artillery fire, particularly for free 
flight missiles, and for shooting in hilly or 100untainous terrain. The 
current Soviet aim is to increase the frequency of meteorological 
bulletins, their accuracy and reliability, and also to conduct 
meteorological sounding with greater secrecy. 
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Appendix 3 to Annex K 

INDIVIDUAL PROrEC'l'IVE EC(JIPMF.N'l'. 

(a) Respirators 

The standard service respirator is the ShM (Shlem-Maska), a soft 
rubber mask fitting over the whole head, connected. to a waist-carried 
filter canister by a corrugated hose. A version with a membrane speaking 
element is issued to comnanders and radio operators. This covers only the 
face. Both versions have individual eye pieces. A third version, the 
ShMs, has special smaller optically corrective eye pieces to enable wearers 
to operate weapons sights. The ShR head mask is a loose fitting mask for 
casualties with head wounds. 

All versions of the mask are effective against both chemical agents 
and radio-active particles, but the filters qre too coarse to give 
protection against toxin particles. '!he masks are nore restrictive, have 
poorer visibility, and are more uncanfortable to wear than the current 
British, us, Hungarian or Czech versions. They are also less resistant to 
damage. 

Light face masks are also issued to protect against the effect of 
snoke, and radio-active fall-out. These protect the eyes, nose and mouth 
with a light pad filter, and are not designed to be effective against 
chemical agents. Chemical troops (and also engineer troops), especially 
those laying snokescreens, are often equipped with the IP-46m oxygenating 
respirator. This is similar to a ShM, but the filter canister contains an 
element producing oxygen by chemical reaction. It has a life of 2 hours. 

(b) Isolating Respirators 

The IP-46 and IP-46M are being gradually replaced by the IP-4 and IP-
s. 

The IP-4 protects respiratory organs, eyes and facial skin from all 
known contaminants. The IP-5 is an escape mask for tank crews stranded 
under water when schnorkelling, etc. It can also be used when working in a 
situation where oxygen is lacking. 
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The masks are very similar to the ones they replace. 

There are three main types of protective suit issued. The L-1 light 
protective costwne, which consists of trousers with boots, jacket with 
hood, and mittens; the OP-1 all arms protective cape, which consists of 
individual boots/leggings, with a one piece hood/cape combination and 
gloves or mittens. The cape can be used as a poncho, overcoat or buttoned 
up as a suit. The OP-1 is the standard all arms protective garment, the L-
1 is issued to recce personnel, chemical defence personnel, and anyone else 
for whom mobility is important am long wearing times likely. A heavy duty 
version of the L-1 is issued to decontamination units because of the heavy 
wear they get. All suits are made from rubberized fabric and are as a 
consequence very hot and uncomfortable to wear for long periods. '!be OP-1 
is not airtight. 
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Appendix 4 to Annex K 

COLLECTIVE PROrE:CTION E(JJIPMENT. 

The Soviets are extending their employment of collective protection 
to cover not only HQ vehicles arrl canplexes but 'AF'Vs, logistics vehicles 
and medical facilities. An early type of protective device, the PAZ or 
'anti-atanic protection' was fitted to T-62 arrl late model T-55 tanks. 
This is radiation detector/shock wave reactor which closes automatically 
optical sight covers arrl engine ventilators arrl warns the crew to shut down 
hatches. Modern Soviet AFVs, such as the BMP and IMO, self-propelled 
howitzers and the T-64 and T-72 have filters arrl internal over pressure to 
give protection against both chemical agents and fall-out. Similar 
equipment is fitted to new logistics vehicles and HQ vehicles, arrl tents 
(such as the standard medical tents) can be equipped with filtered air 
supply arrl positive internal pressure. 

A certain element of crew protection against nuclear radiation is 
provided by the design features of sane armoured vehicles. For example, 
all Soviet tanks have their armour distributed more evenly over their total 
armoured surface than do Western tanks in current service, which tern to 
concentrate their armour on the rear and front sides. Thus a tank crew is 
better protected from high intensity radiation and neutron streams from an 
air burst than is the crew of a Western tank. Whilst it cannot be claimed 
that this consideration has played a crucial part in Soviet tank design, it 
may well have been a minor influencing factor. Many Western experts 
believe that the latest Soviet tanks arrl APCs/BMPs are lined with a lead 
impregnated plastic foam to increase crew protection against high intensity 
radiation and neutron bombardment. Most recent Soviet articles do however 
maintain that AFV crews are not effectively protected against the neutron 
stream arrl initial penetrating radiation. Trends in other areas of 
military technology have had a spin off in NBC terms. For example, the 
almost canplete mechanization of handling of amnunition arrl other sui:plies 
and the palletization of shells with protective polythene covers has made 
decontamination of stocks easier and handling much simpler. The spread of 
pillow tanks for fuel storage and transportation has likewise made for ease 
of mechanical handling and ease of decontamination. The increase in troop 
transport available provides a great deal of protection for the individual 
arrl reduces the problems of personal decontamination for radio-active 
matter even when collective protection is not installed. 
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Appendix 5 to Annex K 

DECONTAMINATION EQUIPMENT AND AGENTS. 

(a) Personal Decontamination Kits 

All Soviet personnel carry the lPP personal anti-chemical pack and/or 
lDP-S individual degassing aoo anti-chemical pack; the individual medical 
treatment pack; and a field dressing. The lPP pack carried by the soldier 
contains: two small phials of decontaminant, one for use against nerve 
gasses, the other (Chloramine-B) against vesicants; four anti-smoke 
capsules (containing a dilute mixture of ethanol, chloroform, ether and 
a:rmnonia); and gauze pads. In each "AFV is carried the lDPS-69, a cardboard 
box containing 10 lDP-1 packets and 10 DPS-1 packets, sufficient to 
decontaminate between 5 and 10 personal weapons and 10 suit kits. 

The lDP-1 individual degassing arrl anti-chemical pack is a disposable 
kit consisting of cotton wool swabs and an aluminium vessel of 200ml volume 
filled with a liquid decontaminant effective against agents in droplets or 
moisture form at between +50o and -350 temperatures. The personal weapon 
(AKM, AK-74) should be decontaminated with rags soaked in the solution, 
starting at the barrel and working downwards, not forgetting the sling - a 
comnon error. The weapon is then dried aoo oiled well. One packet will 
suffice to cleanse an AK, two an RPK and three a PKM. 

The DPS-1 pack consists of a gauze bag dispensing an alumo-silica 
catalytic absorbent powder, sealed before use in a plastic bag. It is 
useful for decontaminating field uniform contaminated with sanan vapour; in 
this instance the contents of the packet are simply sprinkled over the 
soldier's uniform by a colleague. Liquid contamination must be dealt with 
using lDP liquid decontaminant. 

(b) Equipment Decontamination Kits 

Chemical troops carry supplies of larger kits for the partial 
decontamination of field guns, mortars arrl other large items of equipment. 
In event of a high risk of contamination, these kits are issued to crews 
for their use. The ADK (for field guns) and PM-DK (for heavy machine-guns, 
mortars and the like) both consist of various decontaminant solutions or 
powder, cotton wool, spatulas aoo brushes for a:pplication. 

CR-65 NATO UNCLASSIFIED 



NATO UNCLASSIFIED 

-685-

(c) Wash-down Decontamination Devices 

Tanks, SP guns, 13MPs and tracked APCs all carry 'IDP 'Tank Degassing 
Devices' mounted on the vehicle. These resemble, in looks and in method of 
operation, small fire extinguishers. They are in fact two-litre pressure 
bottles for use by the vehicle crews. On discharge, they spray a 
decontaminating agent at 8-lOkgs per sq an pressure. They are used at 20-
SOan from the contaminated surface of the vehicle to give a partial wash
down. 

Chemical troops hold a variety of wash-down devices which are issued 
to vehicle or gun crews, or all arms soldiers for wash-down decontamination 
of weapons, vehicles, buildings and indeed any equipment. These devices 
are also operated by the chemical troops themselves. The lDK set is the 
simplest device. It consists of a hand pump (or attachment for coupling to 
a vehicle canpressor) and a hose and brush set. The device attaches to a 
standard jerrycan which is filled with a decontaminating solution. The RDP 
system is virtually identical except that it is attached to a purpose made 
tank. The DKV set operates on similar principles, but with a 30 litre 
cylindrical tank and two hose-brush attachments. It too operates fran a 
vehicle compressor but cannot be powered by a hand pump. 

The DK-4 system is powered by a rotary pump attached to the exhaust 
system of a lorry or AFV. It too has a decontaminant reservoir and hose
brush sets but unlike the other systems mentioned above, it can be switched 
to produce a vacuum to suck up radio-active dust. 

As a general rule, the crew of a lorry or AFV can thoroughly 
decontaminate their vehicle with 2 or 3 of the larger devices (DKV or DK-4) 
in about 30-45 minutes. As 60-70 litres of decontaminant are needed to 
clean a tank thoroughly, the 78 DKV devices, for example, carried by the 
divisional chemical services could decontaminate at least two canpanies of 
tanks. 

(d) Mass Decontamination Devices 

Equipments in current use of chemical units are the DDA-53 lorry 
mounted decontamination shower unit; the AGV-3M vehicle mounted 
decontamination station; the ARS-12 and 14 vehicle mounted wash-down units 
and trailers; the TDP tractor drawn decontamination trailers; and the TMS-
65 jet sprayer. 
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The DDA-53 consists of a boiler and two steam chambers mounted on a 
medium truck chassis (e.g. GAZ-63). The steam chambers can be used with 
or without a contaminant chemical to clean uniforms, weapons and equipment 
in the field. The boiler can also be attached to shower units erected in 
tents for decontamination of personnel. One vehicle can clean all the 
personal weapons or all the field uniforms or give showers to all personnel 
of a motor rifle canpany in about an hour insumner conditions. In winter, 
the same treatment takes 1.5 hours. 

The AGV-3M complex consists of 4 medium trucks (ZIL-157-130); one 
equipped with a steam arrl hot air generator; two steam chambers; arrl the 
fourth, a cargo vehicle, carrying two tents, a pillow tank and sundry items 
of hose and equipment for erection of the complex. 

0 

The boiler vehicle provides superheated (200 C) steam to the steam 
chambers for the decontamination of clothes arrl equipment; hot water to a 
shower tent; and hot air to a drying tent at a rate of over 300 cubic 
metres per minute. The cargo vehicle also carries two simple boiling 
vessels for items which can be boiled. Decontaminating agents can be 
introduced into the steam arrl water if necessary. 

The complex can be erected or dismantled in less than two hours. In 
winter conditions, the complex could decontaminate personal clothing arrl 
equipment, and provide showers for an entire motor rifle battalion in about 
8 hours. Water for both the DOA am AGV equipments is most often supplied 
from PDB-5000 pillow tanks. 

The ARS-12 and ARS-14 vehicles consist of a large tank of 2,500 and 
2,700 litres volume respectively; mixing chambers for decontaminant 
additives (and in the case of the ARS-14 foam additives for fire-fighting); 
5 hose attachments and 8 hose-brush attachments. Water or decontaminant is 
pumped under high pressure to the hoses for radio-active wash-down, and 
under low pressure to the hose brushes for scrubbing off chemical 
contaminants. 

The vehicles carry enough liquid to decontaminate upto 25 tanks or 
APCs am over twice that number of field guns or similar equipment. They 
can also be used to spray roadway at the rate of 1 litre per square metre. 
The capacity of the ARS vehicles can be increased if they tow the TS-2, a 
tank of 1,600 litres capacity on a two axled trailer. 

Both the Polish and Czech Armies deploy a modified version of the ARS 
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vehicles which are equipped with water heaters for winter use. 

The TMS-65 machine consists of a Viktor Klimov 1-A turbo jet motor 
mounted on a URAL-375 lorry (or on a 4 axled trailer) together with a 1,500 
litre tank for decontaminant. The TS-2 trailer tank can be attached to 
extend the decontaminant supply. Controlled by an operator who sits in an 
enclosed cab next to the rearward facing jet engine, the hot exhaust gasses 
of the jet engine decontaminate vehicles1 a decontaminant solution can be 
added to the exhaust at a rate of 200 litres per minute producing a very 
effective intermittent spray of droplets. The engine can be run for 2 
hours on its 1,500 litre supply of fuel. 

Standard practice is to site 2 'IMS vehicles on opposite sides of the 
road, staggered by 25 metres1 vehicles pass at 2-3kph at 25m intervals 
between the 2 jets at a range of 5 metres where the gas or gas-droplet 
stream is 15 metres wide. Consequently the decontaminating stream plays on 
each side of the vehicle for 60-90 seconds. If a third, trailer mounted 
engine is available, it usually plays obliquely onto the front of the 
vehicle. 

Given an adequate supply of fuel and water, these equipments can 
decontaminate large numbers of AFVs very quickly with minimum effort. The 
main problems associated with this system are occasioned by the vehicle 
driver's difficulties in driving accurately through the intense heat and 
noise of the jet stream. 

The improved Czech version of this machine, the TZ-74 is virtually 
identical in principle am operation. It has an M-701-C500 jet engine on a 
TATRA-148-PPR15-VNM 6x6 chassis, with a 5,000 litre tank for water and 
decontaminant arrl a 2,000 1 fuel tank. 

(e) Decontaminating Agents 

The Soviet Army uses a variety of chemicals, either singly or in 
combination, for decontamination. The following are amongst those most 
frequently mentioned in the Soviet press for use with all decontamination 
devices. The heat alone of the TMS-65 exhaust destroys most chemical aoo 
biological contaminants, but a 3-5% solution of calcium hypochlorite 
increases the effectiveness of this system. 
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DrS-GK - 3 parts calcium hypochlorite plus 
2 parts calcium hydroxide (1:20 in water) 

IJI'-6 - hexachloromelamine (1:20 with water) 

IJI'-2 - dichloramine (1:2 with water) 

IJI'-1 - m::>nochloramine 

SF-2U - a powerful detergent in powder form 

Compounds 

DR No 1 - hexachloromelamine 10% in dichloroethane 

DR No 2 - rnonoethanolamine 5% sodium hydroxide 2% 
amnonia 20% (in water) 

all chemical and 
biological agents 

all chemical and 
biological agents 

vesicants 

vesicants 

radio-active 
contamination 

all chemical 
agents 

nerve agents (G) 

DR No 1 and No 2 and IJI'S-GK are highly toxic and corrosive. ur-6 and 
or-2 ignite spontaneously on contact with petrol and oil or other organic 
products. Dichloramine, solvent for most of the above agents is highly 
poisonous. Only Dl'-1 is used on the skin. 
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ANNEX L 

AN EXAMPLE OF R>BMS OF TRAINING. 

On the Surprise Command: 

'Gases' (ShM mask) 

1. Hold breath. 

2. Close eyes. 

3. Put down personal weapon. 

4. Take off headgear. 

5. Take out gas mask. Hold by lower 
part of face piece in both hands, with 
large fingers inside remainder of 
fingers outside. 

6. Settle chin into lower part of face 
piece and with sharp upwards and 
backwards movement of hands pull mask 
onto face without creases am with eye
pieces in line with eyes. 

7. Straighten out wrinkles and 
distortions in mask. 

8. Breathe out deeply. 

9. Open eyes. 

10. Breathe in normally. 

11. Replace headgear. 

12. Button up carrying case. 

13. Continue with task. 

'Put on Respirator' (1P4) 

1. Put down personal weapon. 

2. Take off headgear. 

3. Take out respirator. 

4. Put on partial mask over 
chin am nose and fasten the 
two non-elasticated ties around 
the appropriate parts of the 
head. 

5. Press the nose piece into 
the nose. 

6. Put on headgear. 

7. Unseal the respirator and 
put the cover into the carrying 
bag. 

8. Button up carrying case. 

9. Continue with task. 
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Mistakes reducing mask~! degree (i.e. 
etc.). 

reduces 'excellent' to 'good' , 

Mask - on putting on mask, failure to hold breath or close eyes; failing to 
breathe out deeply when mask is on. 

- Getting wrinkles in face piece or getting corrugated tube kinked. 

Respirator - Failing to push nose piece up into nose. 

Mistakes resulting in a score of 'unsatisfactory' 

Both - Getting such large wrinkles in face piece that the gas tight seal 
with the skin is not complete. 

- Failing to screw up the filter or connecting tube tightly. 

Time Norms. 

Mask 

Respirator 

Excellent 

7 secs 

11 secs 

Good 

8 secs 

12 secs 

Satisfactory 

10 secs 

14 secs 

Any longer time is autanatically unsatisfactory. 
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ANNEX M 

SOVIET IDGISTICS VEHICLFS AND TRAILERS. 

1. Heavy Cross Country Trucks. 

I IKRAZ-214IKRAZ-260 IZIL-13SIMAZ-535AIMAZ-537IMAZ-543IKAMAZ I 
I l6x6 l6x6 :sxs :sxs :sxs :sxs 15320 I 
I I I I I I l6x4/6x6 I I I I I I 
I 
I 
I 
I 

!Load 17 10 8 17 25 19 8+ 
:capacity I 
I (tonnes) I 
I I 
I I 

ITrailer ISO 50 (est) 20 so 75 50 11.5 
:capacity I 
I (tonnes) I 
I I 
I I 

1Carryingl3+18 3+18(est) 3+16 4 4 4 3+20 
I Capacity I (est) 
I {pers) I 

I 
I I 
I I 

!Range 1530 630 500 900 650 500 350 
: (km) I (est) I 
I I 
I I 
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2. Personnel, Goods and Load-Carrying Vehicles. 

IUAZ-69IUAZ-469IGAZ-66IZIL-131IURAL-375 
:4x4 :4x4 l4x4 l6x6 l6x6 
I I I I I 
I I I I I 

Load Capacity ( tonnes) .62 .60 2 5 7.5 

,Trailer Capacity (tonnes) .80 .85 2 6.7 10 
I 
I 

:carrying Capacity (pers) 8 7 2+12 3+24 3+24 
I 
I 

IRange (km) 520 475 700 525 600 
I 
I 

3. Special Vehicles. 

I IG'I'-SM IGr-T IMT-LB IAT-S IATS-59IAT-1r IPrS I 
I I (tracked I (tracked I (track- I (trac-1 (trac-1 (trac-1 (track-I 
I lamph) lamph) led amph) lked) lked) lked) :ea amph) I 
I 
I 
I I 
I I 

ILoad I 1 2 2.5 3 l3 7-8 5 land(est) 
:capacity I I 10 water I 

I (tonnes) I I 
I 

I I I 
I I I 

I Trailer I 2 4 6.5 16 114 25 2 land(est) 
I Capacity I 4 water 
I (tonnes) (est) 
I 
I 

:carrying 2+10 3+20 3+10 2+20 2+14 2+2- upto 70 
ICapcity 
I (pers) 
I 
I 

IRange 400 500 500 350 350 900 300 
I (km) 
I 
I 
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4. Trailers. 

a. Trailers. 

Vehicles Designation 

GAZ-69 
ZIL-131 
URAL-375 
KRAZ-255 
KAMAZ-5320 
MAZ-5335 
MAZ-537P 
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Trailer Designation 

GAZ-704 
GKB-83011 
SMZ-810 
MAZ-8925 
GRB-8350 
MAZ-8378 
ChMZAP-5208 

Payload 

.5+ 
3+ 
4+ 
7+ 
8+ 
14.5+ 
40+ 

b. Articulated Semi-Trailers 

Vehicle Designation 

KRAZ-255V 
MAZ-6422 
MAZ-537 

CR-65 

Trailer Designation 

MAZ-938 
MAZ-9398 
ChMZAP-990 

Payload 

13.5+ 
26.5+ 
52+ 
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ANNEX N 
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Figure 57. Local Security Measures for Units in thr Rear Area (Motor Rifle 
Battalion) 
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A - Combat Reconnaissance Patrol of the battalion: section or platoon 
strength am posted on the most probable axis of the greatest enemy 
ground threat. 

B - Outposts: each of section strength, dug-in with section PMP. 

C - Listening posts: 2 or 3 men in each. Would hope to observe recce
di versionary groups crossing open ground to reach battalion main 
platoon. 

D - Vehicle patrols: moving on roads or tracks outside the main perimeter. 

E - Duty platoon: quick-reaction counter-attack force. 

F - Paired patrol: 2 man sentry providing close-in security on the main 
perimeter or within sub-unit areas. Each sub-unit (canpanies, 
artillery battalion and battalion rear services) provides its own 
"paired patrol". 
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