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MAIN FPINDINGS

The following main findings can be arawn from the
attached report on the energy policy of the USSR.

1+ - The Soviet Union remains wedded to the prineiple of
self sufficiency as regards its energy requirements. Its
policy is based on its possession of abundant energy from a
wide variety of sources: uranium, water power, coal, natural
gas and crude oil,

2. However, wherecas four-fifths of the total demand
for energy is concentrated West of the Urals, at least as high
a proportion of the exploitable energy resources lies to the
East of them. As the main producing areas which are now in
European Russia and the Urals have already becen extensively
worked, the cxploitation efforts, notably for coal, o0il ang
natural ges are now being shifted to the Eastern territeries
and to the Far North. This trend will bc accelerated during the
second half of the Scventies. However, thc 1971-1975 Plan
calls for very considerable exploration efforts to be continued
in European USSR in order to maintain oil and gas production
in this area at present levels.

3, The USSR has been for somc time faced with the
problem of transferring energy from creas of surplus to arcas
of deficit. In the Scventies this problcm will become greater
as the Siberian resources are dcvcloped; perma-frost and other
geological and climatic difficulties complicate drilling and
laying of pipelines. It will be nscessary to extend existipg )
railways, pipelincs and long distamce electric power tran§m1331on
lines. Given the difficult conditions in the Eastern regions,
the relatively poor Soviet drilling equipment and technology, and
the acute shortage of wide diameter pipe (likely to persist over
the present dccade) the Soviet Uniora, to achieve the level of
energy production envisaged in this .report, may well have to
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rcly to a not insignificant extent on imports of oil drilling,
automated producing, refining and transport cquipment (in
particular pumps, compressors, large diameter pipe and valves)
from its COMECON peartners and from the West.

4, Despite an apparently disappointing performance in coal
production over the last few years, a sharp reduction in annual
targets for natural gas, and a decline in growth rates of crude
0il production, it is likely that in the Seventies the Soviet
Union will be able to develop its total energy resources suf-
ficiently to meet domestic demand, to provide for a very
substantial share of COMECON and other Communist countries!
imports of energy and to produce some surplus for export to
non-Communist countries.

5e The present small export of natural gas to hard ,
currency markets will grow in the Seventies following the ‘deals
concluded with Italy and Germany. Should talks currently held
with other West European countries and Japan end in agreements,
by the late 1970s total exports to the Free World might reach
10 milliard cu.m. annually. It is not expected that coal
exports to non-Communist countries will vary much in the future.
However, should the present shortage of coking codl in a number
of Western countries continue, the Soviets might find some
additional outlets there. S

6. During the last Five-Year Plan period, crude oil
production in the USSR rose from 243 million tons in 1965 to
353 million tons in 1970, in which year production exceeded
the Plan target by 3 million tons. There is a consensus that in
1975 Soviet production of crude o0il within the range of 450-
480 million tons will be adequate to provide for all domestic
needs, to satisfy most of East European and other Communist
countries' demand for Soviet o0il and still leave substantial
guantities for export to the Free World. Nevertheless the
USSR, in view of agreements already concluded with some
petroleum producing countries, may be procuring a small volume
of 0il from these sources, probably for sale to third countries.

T, Looking as far ahead as 1980, although the range of
probabilities is wider, it is the opinion of the majority of
the Committee that the USSR with a production of some 600
million tons will continue to have an exportable oil surplus
for sale to the Free World, and that the maintenance of this
surplus is an integral part of Soviet Planning. The United
States, however, takes the view that production will only
reach about 500 million tons and that, while Soviet output
would be more than adequate to cover internal demand, exports
from domestic resources would be greatly reduced. Therefore,
if the USSR continued to provide most of the o0il required by
Eastern Burope and maintained other exports near present levels,
it might have to procure sizable quantities from Free World
sources.
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8. The Committee is agreed that in view
of the Soviet principle of self sufficiency and the evidence
available, it is clear that the USSR has no intention of becom~
ing dependent on non-Communist oil for its own needs, and any
imports will be for the purpose of developing trade and
political relations,as far as possible,with the oil producing
countries « The USSR also appears reluctant to let the East
European countries become too dependent on non-Communist
countries' 0il, and will continue to provide the bulk of their
requirements at least for the next decade. In this regard the
widely publicised assertion that by 1980 the Soviet Union, or
indeed the Soviet Bloc, will become a large net importer of oil
is probably incorrect. The Soviet Bloc has not and is unlikely
to provide in the foreseeable future a meaningful altérnative
market for the o0il producing countries of the Middle Bast and
North Africa.
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SOVIRT ENFRGY POLICY

I. SUMMARY

1. The policy of the Soviet Union towards the
utilisation of its energy rescurces must be inferred from a
wide variety of sources. From the available miscellany cf
statements and statistics of aspirations and achievements,

- ‘however, .some major points of principle emsrge which are at

the roots of the official attitude towards the problem of
energy production and utilisation. . The main principle is

" that of selfi-sufficiency. This is fundamental to Russian
—policy as much for strateglc and militsry reasons as for

anything else. It is a credible policy because it is possible

£ 4l wlaara
for the planners To have comnplote confidence in the _p.i.l:y::.l..bd..l-

ava11\01llby of suffiCAent reserves of all the major forms

of energy. Within this general policy, there is a hiastorical
emphasis, still meaintained, on the rdle of electrification,
and an emphasis on cil and gas as the modern fuel rather

than ccal. Within the framework of total supplies, there is
an emphasis on adequate regional planning and on the provision
cf a surplus of energy for export. There is at present no
particular emphasis on a growing réle for atomic energy.

2. A1l the evidence on the extent of Soviet fuel and
power rescurces is of Soviet origin and none of it can be
independently verified. In terms of ultimate potaential,
however, there is no obvious reasnn to doubt that reserves are
likely to be more than adequate. Indeed, it must be taken as
an axiom of Soviet energy policy that the total resesrves of
coal, 0il, natural gas and water power are so large that there
is no foresezable prospect of their. exhaustion. Shortages of
energy reserves are cnly of regional or local importance, to
be made good by the discovery and developmant of new resources,

- by bringing in supplies from other regions or a combination of

both.

3. The existence of such reserves enabled the USSR to
adopt from-its foundation a policy of-depending entirely on
its own natural resources rather than relying on imports.
Imparts meant a risk of blackmail in peace and starvation in

- war in a world dominated by Powers believed to be hostile and

antipathetic to Soviet interests. There has been no depatture
from this determined policy of self-sufficiency and such
imports of fuel as have taken, or now take, place have been -
Justified by special circumstances. In the aftermath of war
and its disifcation of production, some coal and oil were
imported as war reparations. Poland still sends coal and
Rumania o0il to their former territories now occupied by the
Scviet Union. Some o0il and coal are purchased on Soviet
account but shipped to third countries. In calorific terms,
and measured against Soviet production and consumption, these
imports are no challenge to the policy of self-sufficiency in
energy and are unlikely ever to become one.

NATO CONFIDENTTIATL
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4, Given this policy of depending on domestic sources of
fuel, the Soviet Union faces the task of efficiently
distributing energy to all the various regional consumers.

The central problems of energy distribution within the Soviet

Union are:

(2) Whereas four-fifths of the total demand for energy
is concentrated west of the Urals, at least as high
a proportion of the exploitable energy rescurces
‘lies to the east of it. Thus the area of greatest
- demand, including the Moscow and Leningrad industeial
. complexes, is amongst the poorest in energy rescources.

(b) A1l the centres of advanced industry, whatever their
total demand for energy, require a mix of forms of
energy - coal, oil products, gas and electricity.
The scope for interchange of fuels is not unlimited.
But regions producing a surplus of energy are
commonly deficient in one or more of the main major
fuels and this must often be brought in from long
distances. Thus the Urals with a large surplus of
0il draws gas from Uzbekistan and north-~west Siberia
and coal from the Kuzbass, whilst Siberia, with a
large coal surplus, until recently produced no oil

~at 11 and brought it in from the Urals:

(c) There is constant debate and research on the best
way of transferring energy from areas of surplus to
areas of deficit - should coal be transported by rail
or converted into electric power and the power
transferred by transmission lines; should gas be
piped or similarly converted to electric power for
transmission; should crude oil be transported or
refineries be built on the oilfields?

5. Lenin's own dictum that "the Soviets plus
electrification equals Socialism" expresses8 the significance
which the Soviet Union, from its inception, has attached to
electricity as a form of energy., No other country with so
comprehensive a fuel base has laid such emphasis on
electricity, and the electric power industry is the only
branch of energy application in which the range and quality
of the Soviet achievement is equal to that of Western Europe.
Thermgl pover stations account for 80 per cent of power
capacity, the rest being almost entirely hydro-electric.

Coal, which in 1968 accounted for over 50 per cent of all

fuel consumed in the power stations, is still the main fusl
although in recent years it has lost ground to oil (14 per cent)
and gas (20 per cent). This trend should be reversed in the
early 1980s when some of the very large new power stations in
Kazakhstan,and central Siberia, designed to use the cheap coal

' NATO CONFIDENTTIAL
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of these areas, come into operation. Although the Soviet

Union is among the world leaders in hydro-electric power
stations, the share of hydro-electric power in total production
has been falling rather than rising in recent years. The full
exploitation of the vast, isolated areas with untapped
resources may, in fact, have to wait for an effective solution
to the technical problem of long-distance transmission of
electric power.

5. The Soviet programme of industrialisation, with its
strong emphasis on heavy industry, was based from the outset
on abundant and easily exploitable coal. The last two decades,
however, have seen the premier position.of coal as a. source
of energy eroded as mae resources were turned to the
exploitation of oil and gas. So the share of coal in total .
energy production fell from 66 per cent in 1950 to 38 per cent
in 1968, while the shares of o0il and natural gas in the same
period rose, respectively, from 17 to 39 per cent and from
2 to 18 per cent. It was Khrushchev, among the Soviet leaders,
who most strongly urged the change to hydrocarbon fuels; his
inspiration seems to have been his association of the
technological supremacy of the United States with a high rate
of exploitation of oil and natural gas. The change of emphasis
was written into the Soviet long~%term plans from 1959 onwards
Even so, coal production consistently failed to reach its
target, the gas plans were usually written down before they
were achieved, whilst the o0il producers were able to reach the
planned targets throughout. There are indications that the .
reconstruction of the fuel structure will be complete by 1975.
Then coal should stabilise at 30-35 per cent of total fuel
produced, with 0il and natural gas making up most of the
remainder. The other minor solid fuels at 3-4 per cent and
the share of hydro-electric and nuclear power total energy
supplies will together contribute far less than any one of the
three main fuels. Total installed capacity at nuclear staticas
is roughly 1 per cent of total Soviet electric power capacity.

This share is unlikely to increase substantially over ‘the next

decade at least.

T In Western countries energy policy is determined
largely through a consideration of relative costs. No such
criteria could have been applied in the past in the Soviet
Union where prices gave no indication of actual costs or
relative scarcity of resources, There:was, therefore, no price
structure in a sense that is meaningful in the VWest. Decisions
and the promotion of one type of energy or another were taken
by the plamners on criteria such as material availability,
technical competence and overall political, economic and social
pricrities. What is uncertain is how far this situation has
been affected by the 1967 price reforms and subsequent price
changes and the growing emphasis on financial measures within

NATO CONFIDENTIAL
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the Soviet Union. It is likely that relative prices and cost,
expressed in financial terms, are beginning to 1nflu?nce
planning decisions; certainly, it is intended that tney should
have an increasingly important r&le. It cannot be sald,
though, how important these factors have yet becone,

8. - Although there has been no public announcemsnt of a
Soviet policy on energy exports, one of the features of the
Soviet energy volicy over the past 20 years has been the
provision of an export surplus. The Soviet Union emerged as a -
net exporter of fuel in the mid-1950s and experts have
continued to increase each vear since, although the rate of
increase has slowed down considerably in recent years. The .
official figures on imports and exports of energy are expressed
in terms of standard fuel with no distinction betwsen one fuel
and another, but from trade data it is clear that oil is by far
the most important energy export, contributing over 85 per centto ‘
total energy exports. The net exports of fuel in 1968 were
133 million tons of standard fuel (143 million tons exports,
10 million tons imports).

9. Soviet energy exports are divided between three
groups of markets -~ the other Communist states, the developed
Western countries (including Japan) and the less developed
countries. For nearly 25 years, the USSR has been the only
country able to supply oil to fuel--deficient Communist
countries without requiring payment in hard currency. Often
such supplies, e.g., to China and Cuba, were made in the face
of transport and other difficulties. The main Communist
market for energy, however, was Eastern Europe with gross fuel
imports of some 60 million tons of coal eguivalent rising by
perhaps 8-10 per cent a year, practically all of it from the

_USSR. Exports to the industrial West include a few million

tons of coal and a little gas but consist overwhelmingly of

0il. The West imported some 43 rillion tons of Soviet oil in

1969, compared with about 48 million tons imported by Communist .
countries. This trade in oil to the West constitute'!s Russials

largest single source of convertible currency earnings. Soviet

~energy exports directed to small scattered markets in the less
developed countiies are confined to 0il and oil products,

amounting to some 4.0 million tons in 1969.

10. It seems likely that up to 1975 both gross and net
exports of fuel will continue to grow, the former faster than
the latter and both at a slow pace, The exports of coal may
not rise, but the Soviet exports of natural gas to Bastern
Europe are gathering momentum, exports to Austria have begun
and agreements have been signed for the supply of natural gas
to Italy and Germany, whilst negotiations are in hand with
France and Japan. The small export of electric power should

NATO CONFIDENTTIAL
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also increase, The USSR also seems assured of supplies of oil
for export for some years to come and o0il will almost certainly
continue to dominate the Soviet Unionfts fuel exports for the
foreseeable future. Up to and maybe beyond 1975 she will be

able to meet all the o0il requirements of other Communist countries
and at least maintain the level of her exports to the Free World.

NATO CONFIDENTIAL
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II. INTRODUCTION

1 The evidence on the nature and scope of Soviet policy
on energy, as on all but a few secret sectors of Soviet
econonic activity, consists almost entirely of information.
released by the central and regional authorities; where it
appears in books or signed articles, the author. is nsarly
always a Minister or senior official in the Ministry concerned
or an economist prominent in one or more of the State
institutes. This material abounds in statistical information -
except in respect of such sensitive topics as the future
consumption and export of-oil -~ but for the rest is little
more than propaganda. The figures seem trustworth enough,
though those dealing with regional output of the various forms
of primary energy almost invariably celebrate success in the
fulfilment of regional plans; a regional failure is hardly
ever expressed in statistical form. Thus the various regions
announcing their annual plan results for an individual fuel
will claim to have exceeded their plan goal by a consikrably
greater average margin than that by which the USSR as a whole
has exceeded the All-Union plan goal, and the reader will.
search in vain to discover which regions, by failure to reach
their target, have depressed the All-Union production total to
the published figure. The bedy of the text is mainly devoted
to praise, blame, exhortationand expression of awe at the :
limitless prospect for the future. Critical appraisal and
reasoned statements of policy are unimpressive and rare.
Poliicy must then be inferred from the facts and forecasts of
performance, and from numerous official exhortations and
declarations, notably the speeches announcing annual and long-
term plans.

III. THE BASIC ELEMENTS

2. The chlef elements which go to form Sov1et energy
policy are as follows:

(a) confidence in extent of reserves;

(b) self-sufficiency;

(¢) effective-regional distribution;

(&) electrification;

(e) emphasis on oil and gas at the expense of coal;

(f) provision of surplus energy, notably oil, for export.
The first two of these may be treated as the root principles in
terms of which action is taken to implement the other four.

The following paragraphs briefly discuss each of these main
elements.

NATO CONFIDENTIATL
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(2) Reserves of primary energy

3. If the whole territory of the Soviet Union is
considered as one, the volume and variety of its primary energy
resources must provoke the envy of the rest of the world. The
total reserves of coal, o0il, natural gas and hydro-electric
power, when compared with the rquirements of the Sov@et
peoples for as far ahead as its fulers have at any time'-
foreseen, are so large as to inspire complete confidence in

. all concerned and to defer the .prospect of their ultimate

exhaustion beyond the scope of serious debate. It is, however
tne level of proved reserves(1) that determines the maximum
pernissible rate of extraction, and the efforts of the Soviet
drilling teams engaged in adding to the proved reserves of oil
and gas are often and sharply criticised. During the 1960s
for example, proved reserves of oil increased only 51%
whereas crude oil production more than doubled. Like much else
in the Soviet fuel industries, their average standard of
performance is generally rated, both at ahome and abroad, well
below that of their Western counterparts, but though it has
probably cost the Russians more time and labamr than Western
technicians -« with Western equipment = would have needed to

expand proved reserve& to their present levéd, their shortcomings

have never been a serious limiting factor in production or -
cast doubt on the abuidance of the o0il, gas and coal in the’
ground. All the evidence on the extent of Sovist fuel and
power resources is of Soviet origin and none of it can be
independernitly verified, but in terms of ultimate potential
trere is no obvious reason to distrust it or the confidence it
seems to inspire. This confidence may be treated as an axiom
of Soviet energy policy as devised and executed by the :central
authorities, Shatage or exhmustion of energy reserves, when
relevant at all, are only of regional or local importance to
be made good either by the discovery and development of new
resources, by supplies from . more favoured regions or by a
combination of both. Given this faith in the extent of their
resources, the basic question for Gosplan is not "how nmuch
energy can we product?" but "how much do we need to produce

by any given date?". 'In recent years, the answer seems to have
been "slightly less than we had planned®,

(1) Caution must be exercised whan considering Soviet figures
of proved reserves, in particular those of petroleum and
natural gas., Soviet geologists have indicated that
perhaps only two-thirds to three~fourths of their estimated
"proved" reserves can be considered as confirmed by
drilling, and hence roughly comparable to Western
definition. Consequently, Soviet claims of 0il and natural
gas reserves apply to probable and/or possible resources
rather than to "proved" reserves, upon which firm long-term
plans for future:production can be.made, . :

NATO CONFIDENTTIAL
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(b) Self-sufficiency

L, From the October Revolution onwards, the Soviet
Government has shown its determination to develop its own
natural resources - notably those of fuel and power - rather
than rely on imports of material already to hand. . In Tsarist
days it was found cheaper and more convenient to supply
St. Petersburg with coal from Tyneside rather than the Donets
Basin, .but, even had this been possible in the early days of
the Revolution it would not have been contemplated. Nor was
it necessary. Whatever else the Soviets needed and procured
from beyond the cordon sanitaire of those days, they knew
that they need never lack coal and petroleum from their own
territory, and thev proceeded to exploit these resources on a
steadily incressing scale. To do so even under a capitalist
régime would probably have been expedient not least on
strategic grounds; to do otherwise after Stalin's slogan
"Socialism in one country" was unthinkable. With some
variation of emphasis, and a severe setback during the Second
World War, the:drive to maximise domestic fuel supplies and
to maintain complete self-reliance in essential fuels has
persisted ever since. For this reason the USSR is now the
world!s largest producsr of coal and the second largest of oil
and gas. Though the long=-term goals are now smaller than
those declared by Khrushchev there is no sign of a change in
this tendency. However, as explained in the following paragraph,
this principle of self-sufficiency does not exclude a certain
volume of purchases of encrgyly the USSR; and imports of oil
and gas wnich are now limited, may well grow -~ while still
remaining marginal to total production - over the next ten
years. '

5. There have heen some imports of coal and oil into
the Soviet Union even since 1945 and though these may well
diminish, those of gas, which have barely started, will increase.
In each case they are Justified by special circumstances.
Despite vigorous development of new coal and oil
resources to compensate for theose overrun or threatened
by the Germans, Soviet production of both fuels in 1945 was
far less than in 1940 and for a time fell short of rapidly
increasing demend. Scme coal and oil was, therefore,
imported, partly as war reparations, parily under normal trade
arrangements. According tc her published trade returns, the
USSR remained a net importer of oil until 1954 and of coal
until two years later. Secondly, some of Russia's western
neighbours still send fuel to what is now Soviet but was
formerly their own territory; thus some Polish coal goes to
the former Eastern Poland and some Rumanian oil products to
the former Bessarabia. Thirdly, some border areas of the pre-
war Soviet Union have for a long time beenshort of local
supplies of one or more of the major fuels, and it has been

NATO CO/NFIDENTIAL
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convenient - though never imperative = to make good some part
of the deficiency by drawing on appropriate surpluses in
neighbouring states. (This often suits the neighbours, who
can thus pay for Soviet goods and services.) Under this .
heading come Polish coal for Belorussia and the Baltic States
and Afghan gas for Soviet Central Asia, later to be followed
by Iranian gas for Transcaucasia and bevond. Lastly, thers

are the oil and coal supplies which, though included in the
Soviet trade returns with the genuine imports, were never -
physically imported at all. Of the imports shown, an unknown
but significant proportion was distributed direct from the -
exporting countries to third parties on Russian sccount, thus
also figuring in Soviet export returns. This category would
cover Polish coal and Austrian oil, nominally imported by the
Soviet Union but in fact - or so we believe = parcelled out

in Fastern Burope, and Rumanian and Albanian oil despatched.

at various times to Western Europe, Eastern Europe or China.

It is almost certain that the oil which Algeria. and the UAR are
supplying or due to supply to Russia under recent trade ,
agreements will be similarly disposed of. Taken together an
neasured against the scale of Soviet econonic activity, these
imports are very small. In calorific terms they amount to no
more than a tenth of Soviet fuel exports and a hundredth of
her consumption., Nether they nor the more recent imports of
natural gas offer any sort of challenge to her self-sufficiency
in the sphere of energy and are unlikely ever to do so. -

" (c) Optimum distribution

6. Like all governments throcughout the world, regardless
of whather they produce their own energy or import it, the
Scviets wish to make the most efficient use of available fuel

‘and power resources.

7. From the beginning of the régime in 1917, military
strategy laigely determined economic policy, in respect of
energy as much as in any other sphere. Convinced that sooner
or later their country must face invasion, the authorities
knew that survival would depend on armaments, and armaments on
the volume and diversity of a heavy industry whose bases were
coairand steel. They had then to see that this industry, or
as much of it as possible, remained beyond the reach of
invaders and to face the fact that existing industry and
population were chiefly concentrated in the Moscow and Dones
Easins., Had they not foreseen the threat of invasion, they,
like their predecessors, might have chosen to maintain the
industrial ascendancy of these two regions and confined the
eastern lands to a purely extractive réle. But the threat was

NATO CONFIDENTTIATL
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taken seriously, for both industr1a1 regions were vulnerable

(a third had already been lost to Poland). For this and other
reasons there were two developments. First, the Soviet High
Command adopted - and at least in theory has ever since
maintained - a defence strategy designed to ensure that any
fighting with potential invaders should take place outside
rather than inside Soviet territory. Secondly, the eastern
lands were to develop heavy industry of their own to

supplement that of the threatened areas. Their coal and ores
were to be mined and developed as fast as possible, but the neer
monopoly of their supplies by the existing main centres of
demand in European Russia was to cease. In the event, the increase
the output of raw materials, notably fuels, has been so great

in Asiatic Russia regions that there has been a steadily
increasing flow in the more western regions, even though local
industry enjoys first call on local resources.

8. Since their production consists mainly of steel in
one form or ancther, the new centres of industry are usually
located near coalfields and iron ore deposits. The Urals
region (includxng the neighbouring area of North-West Kazakhstan)
is rich in iron and other metals and is also the Uniont's
second largest producer of oil; the Kuzbas has massive reserves
of coking coal and had some iron ore, although the ore
has now proved uneconomic to work. In all cases, the emphasis
on developing metallurgical industries as near as possible to
their source, rather than transporting them in raw or semi-
processed form to existing centres of demand, was in part
strategically inspired. In World War II, when the Donbass was
wholly overrun and the Moscow region partly seized and partly
nentralised, the policy was amply Justified though it is
arguable that in the changed context of nuclear warfare the
strategic raison dtetre has largdy disappeared. It has also
saved much in transportation. This has, however, imposed some
distortion on the Soviet ecology. The exploitation of these
resources has depended on bribery, coercion and other expensive
procedures to procure or maintain a sufficient number-of -
workers, most of whom would never have wished to work there
and many of whom return westwards as soon as they have achieved
their financial goals. But in so far as they stay, and the
industriss which employ them prosper, they ease a little of the
problem of distribution - of energy or of other resocurces -
by shifting the focus of demand to the source of supply.

9. However important all this has been ~ and perhaps nay
still be - to the strategy and regional development of the
USSR, “the central problems of energy dlstrlbutlcn remain.

They may be stated as follow
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Four-fifths of the total demand for energy is
concentrated west of the Volga; at least as high a
proportion of the exploitable resources lie to the
east, and most of the remaining part is in the
Ukraine and the Caucasus/Caspan area. More :
specifically, the area of greatest demand including
the Moscow=Leningrad industrial complexes is among
the poorest in local energy resources. (In spite of
the recent increases in population, industry and
energy consunption east of the Urals, the Soviet
Authorities appear to accept this situation as
pernanent and seek to modify it only in detail.)

Whatever their total demand for energy, all centres
of advanced industry require specific minimum
quantities of coal, oil products, gas and electricity
during any given period of time. Only those regions
where industry is little developed or confined to
such fields as mineral extraction can accept
dependence on a single fuel. It is one of the
principal tasks of Gosplan using, it is claimed, a
systen of mathematical models, to draw up a so-called
"material balance" of energy for each region and
eventually for the whole Union, estimating demands for
each individual fuel and providing for its supply.
These mininmum figures account for the great bulk of

- consumption during the pericd; the rest must come

fron stocks or from the substitution of one fuel for
another. In terms of current demand, the scope for
interchange of fuel is limited (no amount of coal,
for exam 1e, will compensate for the absence of
gasoline), though in forward rlanning it can be

nuch greater. However, even regions producing a
surplus of energy are commonly deficient in one or
nore of the major fuels and this must often be brought
in over great distances.. Thus the Urals, with a
large surplus in the form of o0il, draws gas from
Uzbekistan and North-Western Slberla, Siberia with

a .large coal surplus, until recently produced no oil
at all and obtained it from the Urals.

There is much debate and some research on the best
neans of transferring energy from areas of surplus
to those of deficit: whether and to what extent c¢oal
should be carried direct by rail to consuming centres
or burnt at source in power stations which would
transmit the resulting electrical energy through
power lines; whether gas should be piped direct or
similarly hurnt in power stations; whether centres
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of 0il consumption should import their oil products
or build their own refineries using local or imported
crude; whether the lzke to be impounded behind a
projected hydro-electric dam complex should or shiould
not be allowed to submerge a potential oilfield; or
indeed, as we saw above, whether to build up industry
from scratch on remote coalfields and absorb part of
their surplus on the spot. (See Appendix G for
regional surpluses and deficiencies of energy.)

(d) Electrification

- "Socialism equals. the ‘Soviets plus Electrification™ = V.I. Lénin

10, It is understandable that the early Bolsheviks, headed
by Lenin, should have had a special weakness for electricity.
It was clear that the coal-fired steam engine - at least for
many purposes - was already tending to decline; the petrol
engine had then made very little impact on Russian life and
virtually none on Russian industry, and was tainted by its
association with privately-owned motor cars. Electricity seemed
to be the ideal and uniquely flexible means of exploiting the
country!s huge resources ia solid fuels (and also in water power)
and of dispensing and manipulating energy wherever and in
whatever form or gquantity might be required. It also seemed
to offer relatively little scope for misuse by individuals and
to be peculiarly amenable to Socialist control. The dynamo has
ever since held a special place in Soviet imagery.

11. No other country with so comnprehensive a fuel base
has laid so strong or so continuous an emphasis on this branch
of energetics - at the expense of others -~ since the
supremacy of coal was first challenged at the turn of the
century. It is the only mode of energy application in which
the range and quality of the Soviet achievement stands up to
that of Western Burope. But not apparently to that of the
United States. A recent American study comparing Soviet and
American technological prowess and industrial performance and
covering a wide field in considerable detail concedes the
Soviet Union!s primacy in hydro-electri¢ power and also in
high-voltage, long-distance transmission, but rates their
thermal-electric effort as at least five years behind the
American, both in size of generating unit and in other
technology.

12. Electric power generation now absorbs about a fifth
of all primary energy consumed in the Soviet .Union as compared
with the 1966 figures of 25 per cent in the United Kingdom and
24 per cent in the United States. (In Italy and Sweden, which
are poor in domestic fuel rescurces but relatively rich in
water power, dependence on electricity is greater but its
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share of fuel expenditure is less.) In spite of the Soviet
drive to elecirify the economy, the approaching dominance of
electric traction on the railways, and the weakness of
competition from motor transport, the Soviet level of
electrification is slightly below that of advanced capitalist
countries. Here it is worth recalling that in electrilication,
as in so much else, the Russlans made a late start. In 1917,
they succeeded to an almost negligible generating capacity at
a time when electrification in America and Great Britain was
already well under way. Nevertheless, by 1957 thelr power
stations were absorbing 21.8 per cent of total energy
consumption, a figure not reached in Great Britain until two
years later. Two points arise here. First, in 1957 the USSR
used very little natural gas and Great Britain none at all,
In the next few years, electrification proceeded in both
countries but relatively faster in Great Britain, largely .
because by 1966 the Russians had sharply increased their ’

natural gas supply and fed most of it direct to industry -

rather than to power stations - whereas Great Britain still

produced none of her own and had barely begun to import it.

Secondly, private and other non-industrial demand for

electricity is lively and fast growing in Great Britain but

severely restricted in the Soviet Union. (In the latter in-

1960 it covered 13.4 per cent of total consumption, but only

'12.3 per cent in 1966.)

13. One might have supposed that with the increasing -
share of 0il and gas in Soviet fuel consumption - and these two
fuels contribute only a small percentage of fuel for power
stations - the expansion of electric power at the expense of
other means of energy used might now be approaching its limit.
Indeed, in October 1967 Baybakov, head of Gosplan, indicated
that for the three remaining years of the 1966~70 Five Year
Plan certain target figures, including those for coal and
electric power, were now somewhat lower than thcse quoted in .

‘the original plan directive. This adjustment was occasioned

by less than anticipated growth in effective demand. Baybakov
;s also acknowledging the persistently slow rates of progress
in. bringing new power capacity into production and obtaining
the coal which it needs -~ without prejudice to faster progress
later. Year by year, the unit consumption of fuel in thermal
power stations continues to fall and the output of power
(which in practice means the consumption of power, since rower
exports sre relatively insignificant) continues to increase
faster than the output of fuel., It is clearly intended to »
prolong these trends and in the course of the 1970s the

advgnce_of electric power should pick up speed. The latest

Soviet estimate predicts that the extraction of fuel will rise

by 5.3 to 5.4 per cent per year over the years 1966 to 1970

and by 5.2 to 5.4 per cent over the decade 1971 to 1980, but
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that' figures for electric power output will be 8.0 to 8.5 per cent
and 8,5 to 9.1 per cent respectively - and this despite the
near certainty that a far higher proportion of fuel than of
power will be exported. This would indicate that in 1971-80
electric power consumption will rise considerably faster than .
that of fuel as a whole. The years after 1975 are generally
beyond the range of current planning, but we may infer that,
along with three chief fuels, electiricity is expected to play

a major part in making up for the limited energy resources of
the Soviet north-west. At present, it is probably an open
question how much of this power will eventually come from
nuclear stations to be built in the deficient regions - not
much, it appears, before 1580 - and how much from conventional ~
stations in the Siberian and Kazakh coalfields. The answer
will presumably depend on financial and technical factors now
under study, such as the cost of power from local fast reactor
stations as against the flexibility of long-distance DC
transmission at very high voltages. o

14. "In 1968 thermal power stations accounted for about
80 per cent of total power capacity and 83 per cent of power
output, the rest being zimost entirely hydro-electric. Coal
is still the main fuel for these plants but in recent years
has lost ground to fuel o0il and gas. The following table
showing the percentage share of the various fuels in the total
fuel consumpition cf thermal stations illustrates this trend:

USSR FURL CONSUMPTTON IN THERMAL POWER STATJIONS

~ch & 1970

1566 122_8_ (Blan)

Coal 55.1 53.0 51.9
Fuel Cil 11.9 15.2 14,3
Gas 23.2 22.1 24,8
Peat 4.5 4.1 4.3
Shale, wood, etc. 5.2 5.6 4.7
100.0 100.0 100.0

This tendency of gas and oil to encroach on coal as fuel for
power stations is not destined to last much longer. Development
of the o0il and gas reserves in Tyumen Oblast will call for new
plants, most of which will use these fuels; but in the early
1680s, when some of the much larger new power staticns intended
for Kazakhstan and Central Siberia are ready to absorb the
cheap coal of these regions, the share of coal will once more
rise, Part of the gas goes to duvual-fired stations which use

it in the summer when heating dewand falls off, and reveri to
coal in winter. There is, however, a tendency to deprecate

the burning of gas for this purpose as wasteful (unless, as in
much of Central Asia, there is nothing else within ireach); nor
is 0il much favoured unless a nearbdy refinery has a convenient
surpius of fuel oil. The preponderance of coal as a power
fuel should, therefore, increase, This increase will probably
make up for the reduction in its share of other sectors of
energy consgumptien.
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15. Although hydro-électric power is a field in which
the Russians are among the world leaders, hydro-electiic
staticns on the whole seem to have fared badly in the long
debate in which their case was urged against that of thermal
stations. Their share of total installed capacity rose from
11.3 per cent in 1945 to a peak of 22.6 per cent in 1962 but
hed dropped to 18.8 per cent in 1967. During the past decade,
their share in output has been consistently lower than in
capacity, but has fellowed much the same patern. Rising from
11.2 per cent in 1945 to 19.5 per cent in 1962, it fell to
15.1 per cent in 1967. However low the operating costs of
hydro stations, and however cheap their power when once it
flows, their drawbacks include: length of time spent in design
with frequent modification, heavy capital outlay in construction,
equirment tied up for excessiwily long periods, difficulties
in aasessment and control of water resources and - in the case
of the larger and remoter sites where grids are little
developed or as yet non-existent - the absence of accessible
power markets with attendant problems of transmission.

There are still very large untapped reserves of hydro-electric
power 1in Siberia, and in some regions the rivers offer the best
if not the only source of energy yet discovered, but the .
planners seem doubtful as to when, if ever, they would be worth
exploiting in full. :

(¢) 0il and gas versus coal

16. The dominance of coalﬂin the Soviet fuel pattern has
only Jjuzt ceased; the following table shows how solid fuels
have lost ground to oil and gas.,-
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USSR PRIMARY ENERGY PRODUCTION

Year Total Crude Netural Coal Peat Shale Firewood
oLl §ﬁ£
Million tons standard fuel B
1950 311.2 - 54,2 7.3 205.7 4.8 1.3 27.9
=1955 . 479.9 101.2 11.4 310.8 20.8 3,3 32,4
1960 692,8 211.4 54.4 373.1 20.4 4.8 28.7
1965 966.6 346.4 149.8 412.5 17.0 7.4 33.5
:llggg 1,122.6 4461241 201.2 428,17 18.3 7.6 24.7
: 1,177.3 469.5 215,5 39,6 16, 8.0 28,0
1970 n.a.  504.8 238.0 128:6 i, &:9. n.a.
Percentage of totai
1950 100 7.4 2.3 66.1 4.8 0.4 9.0
1955 100 21.1 2.4 64.8 4,3 0,7 6.7 -
1560 100 30.5 7.9 53.9 2.9 0.7 4,1
1665 1CO 3£,8 15.5 42,7 1.7 0.8 3.5
1&?8 100 39,2 17.9 38.0 1.6 0.7 2.6
T 9 . 100 3909 1803 37.3 104 oc’? ‘_ 2'4‘
Source: -Statistical Year Book for 1969, Moscow 1970.

Poy 1970 data based on Soviet statements of
~ results

~The table does nct include hydro-electric power which,
converted to standsrd fuel, amnounted to 1.6 million
tons in 1950, 6.3 million tons in 1560, 10.D million
tons in 1565 and 12.8 nillion tons in 1968,

Standard fuel equivalent (SFE) = 7,000 kilo/calories
per kilogram. The USSR standard conversion factors
for individual fuels are as follows: 1 ton of coal =
0.718 tons SFE; 1 ton crude oil = 1.430 tons SFE;
1,000 mw natural gas = 1.190 tons SFE; 1 ton shale =
0.353 tons SFE; 1 *ton peat = 0,400 tons SFE;

1 ton firewood = 0.249 tons SFE and 1,000 kwh of
electric powsr = 0,12 tons SFE.

In terms of coal equivalent, oil in 1945 accounted for 15 per cent
of total Soviet fuel extraction {(fractionally less than firewood)
and gas for only 2.3 per cent, whereas the shore of coal was

62,2 per cent and for soms years continued to rise still higher.
In 1950 and again in 1852 it reached 65.1 per cent and remained
well over 60 per .cent until 1957, the year of decision to scrap
the sixth Five Year Plan. Since then, it has yielded to the
steady. increase of o0il and the relatively faster increase of

gas., 1967 was the last year in which coaltfs share, by however
tiny a margin, exceeded that of any other single fuel. By

then, however, the combined share of oil and gas had risen to

55 per cent.
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17, Among the Soviet leaders it was Knrushchev who most .
strongly urged the change to hydrocarbon fuels., His
ingpiration seems to have been the technological prowess of
America, which he linked not only with her massive and many-
sided exploitation of oil but also with what was then her
unique position as an exploiter of natural gas. The tempo of
the desired change was laid down in the directive for the
Seven Year Plan (1959~65) which in actual volume ~ for in
energy content the figure differed in detail -~ prescribed an
increaze in coal production of some 22 per cent, but a 2.4~fold
increase in oil and a five-fold increase in natural gas.

18. The 1965 results illustrate Gogplan's bias in favour
of gross production to the relative neglect of fuel distribution
factoirs and - in the case of coal other than coking coal - to
the progress of demand, To some extent this indifference .
continues. As explained above, the long distance transference
of energy, rather than the ultimate quantity available, is the
critical problem and each of the three main fuels have widely
different transport characteristics. Long-distance bulk
transport of coal by land depends overwhelmingly on the
railways (which haul more tons of coal than anything else),
and that of gas on pipelines, whereas oil can go by rail. - much
to the distaste of the railway menagers - though pipelines are
better for most crudes and for some refined products. These
centrasting transport characteristics probably had much to do
with the fuel plan results, In terms of tonnage extracted - and
these were the terms in which the Seven Year Plan target was
announced ~ the original coal plan was largely ignored and the
increase in production over the plan period was some 25 per cent
less than expected. Even so, rail haulage of coal increased
rore slowly than coal production, and though we have no firm
ev1degce of shortage among cnnsumers we think it probsble that
the difficulity of distributing the pianned supplies in full
tended to restrict demand, and hence preduction, in favour of
the other fuels,

19. Having drilled the wells and ensured a suitable
Pressure régime, the "extraction' of natural gas merely
consists in letting it blow out of the ground. But it cannot .
be put to effective use without a complete chain of
installiations extending from well-head to blast furnace or gas
cooker. The Seven Year Plan provided for a rather shorter
total length of trunk pipeline to be laid for gas than for oil,
but Glavgaz, which had overall charge of both programmes, made
sure ?hat gas lines received priority. Twice as much gas
plpﬁllne &s oil pipeline was duly laid., It was not only the
1a9m of trunk pipelines nor the much criticised efforts of the
drillers which from time to time caused some anxiety atout the
level of proved gas reserves that precluded the fulfilment of
the gas plan; it was the lack of local distribution facilities,
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user equipment and to some extent compressor power on the long-
distance lines that curtailed consumption. Since only a smail
part of the gas produced could be stored, this meant curtailing
production to avoid waste. The gas production plan was,
therefore, cut by about an eighth and the reduced 1965 target
slightly exceeded, though waste still occurred on a large scale,

20. Production of crude oil largely escaped these
limitations. The oil pipeline network, though growing more
slowly than that of ges, carried a steadily increasing share
of the crude from fields to refineries and latterly a’
considerable share of the rising crude exports. In the
absence ‘of product pipelines, however, the railways took most
of the strain of distributing oil products from refineries, and
railborne oil traffic, though still smaller than that of
coal, increased much faster. The o0il producers were thus able
to maintain their uniform success in annual plan achlevement
throughout the seven~year period.

21. Throughout the 1966~70 Five Year Plan, the three main
fuels reproduced with curious precision their performance during
its predecessor. By 1968 it was clear that in tonnage, though
probably not to the same degree in energy content, anything
approaching the original 1970 target for coal was out of
reach. In gas the annual plan goals have been more or less -
successfully achieved, but only after being sharply reduced
to conform with the transport available and with effective

demand. (Only in Azerbaijan, among
significant regional poducers, has gas extrac tion been

allowed to fall appreciably - perhaps in anticipation of large:
gas imports from Iran.) Oil still maintains its unbroken
record of annual plan fulfilment. Some uncertainty attends the
production forecasts for the next few years mainly because

most of the planned increase must come, for the first time in
two decades, from remote new fields still in the early stages

~of exploitation and doubt persists as to the speed at which.

their yield will develop. Nore than usual depends on the
hitherto indifferent performance of the drillers. Future
output of o0il and gas is a function of installed producing ,
capac1ty (number of wells 4rilled and properly equipped) rather
than the level of proved reserves. Meanwhile, the share of
0il and gas in the energy content of total fuel output reached
58 per cent in 1969 and is still increasing. :

22. A Soviet expert foresees that the so-called
reconstruction of the fuel structure will be cre or less
complete by 1975, 1In quoting this date he may have assumed
that coal production, for a.change, would keep to its long-term
schedule; should it fail to do so, as is now habitual, the
balance may be struck somewhat sooner. Whatever the date,
coal should stabilise at a 30 to 35 per cent share in the
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otal ener content of all fuel produced, and the minor solid
guels(1) (ggat, shale and firewood) might at best hang on with
3 or 4 per cent. 0il and gas would provide ail. the rest, with
0il predominating. Finally, there would be further supplies
of energy from hydro-electric and nuclear power stations, but,
as expained elsewhere in this paper, their joint share of
total energy supplies in the foreseeable future seems likely
to be far less than that of any one of the three major fuels.

. 2%, .In Western countries energy policy is determined - -
largzely through a consideration of relative costs. No such
criteria could have been applied in the past - ‘in the Soviet
Union where prices gave no indication of actual costs or
relative scarcity of resources. There was, therefore, no
price structure in a sense that is meaningful in the VWest.
Decisions and the promotion of one type of energy or another

" were taken by the planners on criteria such as material

availability, technical competence and overall political,
economic and social priorities., What is uncertain is how far
this situation has been affected by the 1967 price reforms and
subsequent price changes and the growing emphasis on financial
measures within the Soviet Union. It iz likely that relative
prices and costs, expressed in financial terms, are beginning
to influence plamming decisions; certainly it is intended that
they should have an increasingly important réle. It cannot be
said, though, how important these factors have yet become,

(f) Provision of export surplus

24, The Soviet Union emerged as a net exporter of energy
in the mid-=1950s and from year to year the increase in the
export .surplus, if not uniform, has been unbroken ever since.
It now:amounts to well over 140 -million tons of coal equivalent,
and nearly an eighth of total energy production. In 1968
over 90 per cent of this surplus consisted of oil and oil
products. Sinee 1955 the Soviet fuel industries, mainly
because. of shortfalls in coal and gas, have produced rather
less energy than successive plans have prescribed, but by a
somewhat greater margin the S»>viet economy has consumed less
than Gosplan had expected ar.i hence the surplus has continued
to grow. The only available Soviet forecast for the total
surplus in 1965 to be published in advance of that year placed
it at 74.4 million tons of coal equivalent; the actual total
was 107.6 million tons, the figure for oil being nearly twice
that predicted.

25. So far as is known, Soviet policy on energy exports
has never been the subject of a comprehensive and intelligible
public announcement; it can only be inferred from recent
practice. Here the contrast between the progress of crude oil

(1) Minor fuels are discussed in Appendix D
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output and that of domestic refinery capacity raises an

obvious question. Crude oil output as already noted has
developed according to plan, nearly always with a little to
spare, whereas refinery capacity, in terms of absolute through-
put, has fallen further and further behind it. Barring the
storage factor, ¢érude o0il must be either refined or exported in
the crude state, and it has been argued that crude oil now
accounts for more than half the total energy. export because the
unrefinable surplus has to be disposed of somehow. The
corollary might then be that as soon as refinery capacity had
closed the gap, the USSR would refine all the crude she
produced and crude exports would cease. On the abstract level,
this argument is favoured by someé Soviet economists;: they often
point out in general terms that the export of englneerlng<goods
offers .a far better return on outlay than that of raw
materials. But this argument is hardly relevant to the facts -
of Soviet 0il and Soviet technology. The oil surplus may or
may not have been intended from the outset = the date of the
decision, if indeed there was a decision, to develop it as a
leading export is unknown - but its advantages, political and
strategic as well as economic, must soon have been clear and
the promotion of its growth seems long since to have become a
part of Soviet pollcy.

26, The offlcial Soviet figures for exports and imports
of cnergy, which nowadays appear annually, are expressed in
terms of standard fuel and make no distinction between one form
of energy and another, though it has long been clear from
trade data that most, and latterly neariy all, of these exports
have consisted of oil and oil products. The latest gross
figures for exports and imports are shown below as published,
together with those of net exports: in each case, the share of
0il is given as a percentage to illustrate the heavy and - :
increasing predorinance of oil.

NATO
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. IMPORTS AND. EXPORTS OF FRIMARY ENERGY*
(Mllllon tons of standard fuel)
1960 1965 1966 1967 1968

1969

Gross exports
Percentage of crude oil

59.8 116.7 129.2 137.5 147.6 159.8

14,5

and oil products 70 79 80 81 : 84 84
Gross imports 10.7 9.1 8.9 9.5 11,2
Percentage of crude oil 65 29 26 20 15 19

and oil products

Net exports

Percentage of crude: oil
and oil: products

* Details of individual fuel imports and exports are given in
paragraph 31 et seq.

NATO

82 83 85 85 89 91

CONFIDENTTI A L
oy

49,1 107.6 120.3 128.0 136,4 145.3



PUBLI C DI SCLOSEDY M SE EN LECTURE PUBLI QUE

DECLASSI FI ED/ DECLASSI FI EE -

NATO CONFIDENTTIATL

C=1(71)5 | ~25~

The slow~up in the growth of energy exports since 1966 will be
noted. This is largely due to the slower growth of oil exports:
not entirely so, however, for apart from the continued fall in
net exports of coal and coke the small export of gas was in
1968 almost balanced by imports from Afghanistan.

; 27. Soviet energy exports are divided between three
groups of markets - the Communist states, the industrialised
West and Japan, and the -developing countries. In regard to the
Communist states, for nearly 25 vears.the Soviet Union has been
the only country able to provide the fual-deficient Communist
countries with oil and, where necessary, coking coal and
natural gas without requiring payment in hard currency.
Deliveries were often made in the face of considerable transport
and other difficulties. For example, in 1959 China was the
world!s second largest customer for Soviet oil, mostly in the
form of refined products; all but a fraction of this export,
which amounted in total to about 2% million tons, was carried
by the Trans-Siberian Railway. Italy took just over

3 million tons, and together they accounted for 24 per cent of
the total Soviet oil export. In the following year when Italy
took 4.7 million tons, China's tonnage tock a very slight fall,
but in the summer exports to Cuba - a long and complicated haul
for Volga crude - began on a scale hardly less than those to
Italy. For political reasons, Cuba was from the outset a
priority customer and at first her demand occasioned some
strain. There is evidence that in the early days of this trade
sone 0il intended for Bastern Europe was sent instead to Cuba,
which for a time left the East European refineries seriously
short of crude. Soon afterwards it was rumoured that the
Russians would be happy to see Cuba once more supplied from
Venezuela and that the question of dollar payments alone
precluded such arrangements,

28. In the past few years, China's imports of Soviet
energy have almost vanished; those of North Korea, Outer
Mongolia and North Vietnam -~ though critical to the economy of
these countries - have remained very small, and those of Cuba
have .remained. almost. static. In each case, the supplies have
consisted almést entirely of oil and oil products; in each
case, apart from a very small Rumanian contribution, the USSR
has been the sole supplier, and in each case political motives
seem to have been predominant. Inside the Communist world,
it is Eastern Europe which offers the main market. The fuel
resources of Eastern Europe are very unevenly distributed, and
trade in fuel between these countries has remained at a very
low level. Poland and Rumania have consistently preferred to
divide the bulk of their respective surpluses of hard coal and
o1l products between Western Burope and, to a lesser extent,
the Western territories of the USSR, and except for a small
supply of Rumanian gas to Hungary there is no inter-satellite
trade in natural gas. Eastern Furope 2s a whole exports some
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8 million tons of oil products (11 million tons of coal
equivalent) to Western Europe - most of it Rumanian and the
rest largely refined from Soviet crude = and Poland ships
10-12 million tons of coal in the same direction, but the
gross fuel imports of this group of countries are now running
at an annual rate of over 60 million tons of coal equivalent
and rising by perhaps 8=10 per cent per year. Practically all
this fuel comes from the Soviet Union - mostly as crude oil
rom the Volga~Urals region since the growth of East Burope's
refinery capacity, though it also includes two-thirds of the
much smaller Soviet coal exports and relatively small, though
increasing, supplies of natural gas. .

- 29. Exports of fuel to the industrialised West and to
Japan include a few million tons of coal, a little methane
(supplies of which to Austria have now begun) and occasional
shipments of LPG(1) to France, but consist overwhelmingly of
cil. Most of this once again is Volga crude and nearly all
the rest is fuel oil. These oil exports, which in 1968 amounted
to 44 million tons, as compared with 42 million tons shipped
to Communist countries, constitute about 5 per cent of the
world's intermational oil trade in these markets. 1In a few
instances they account for a very large share of the o
customerts total oil import (1967 figures show Finland as -
81 per cent, Iceland as 83 per cent, Greece as 24 per cent and
Sweden as 18 per cent), but since the threat to stop supplies
procyred the resignation of the Finnish Government in 1958,
there has been no evidence of Soviet efforts to manipulate oil
trade with non-Communist Europe for political purposes. 1In
Italy, which has been the worldls largest importer of Soviet
oil since 1960, the figure is 13 per cent. The trade in oil
constitutes Russia’s largest single source of convertible
currency earnings.

30, There remain the small scattered markets in less
developed countries. Soviet energy exports to these countries
are confined to oil and oil products, which in 1968 amounted to
some ‘4.5 million tons, about 5.5 per cent of Russials total
0il exports for that year. Some less developed countries, such
as Ceylon and Syria, have ceased to import Soviet 0il(2) . The
trade, never large, had begun to decline by 1967 and was
partially disrupted by the closure of the Suez Canal. The

(1) Liquified petroleum gas (mainly propanes and butanes)

(2) The same would already have happened in the UAR, which is
now a significant net exporter of oil, had not the closure
of the Suez Canal cut off her surviving refinery at )
Alexandria from her leading oilfield in the Gulf of Suez.
As it is, she imports some Soviet oil via Alexandria and
exports the whole yield from the Gulf of Suez, including
scme to Cuba on Soviet account. o
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Soviet Authorities show less interest in maintaining it then

in helping to develop the domestic oil potential of the countries
concerned. Two other features of Soviet oil relations with

less developed countries should be noted. 1In the past decade,
the Soviets have several times offered and delivered oil to
countries in dispute with their normal suppliers, the
international o0il companies. This happened in Cuba and

Ceylen, although, as already noted, supplies to Cesylon have
ceaced. They have had no recent occasicn to perform these

good offices, but, given the right oppoirtunity, they might well
do so again. Secondly, they have begun to accept small

supplies of oil from such producers as the UAR, Syvria and
Algeria in payment for their services to these countries?! oil
and other enterprises. So far as we know, litlle of this oil
ever recaches a Soviet port, but is shipped direct to existing
Soviet customers on Soviet account. This practice will

prebably continue and even grow, but is unlikely to account ’
for much of the Soviet oil trade in the ne:xt few yvears.

31« Our present opinion is that until 1975 beth gross
and net exports of energy will continue to grow, the former
fagter than the latter, but both at a slow pace. We base this
opinion partly on recent Soviet performance and partly on the
fact that all we know of Soviet intentions in the energy
sector of the 1971-75 Five Year Plan indicates that the increase
maintained since 1955 will be continued rather than halted or
reversed. A4s at present, exports will consist chiafly of oil,
but wilil also include coal and coke, natural gas and electric
power. It will be convenient to deal first with the thres
ninor compcnents and finally with oil,

32. Coal. Both gross and net exports of ccal {including
coke) reacfied their peak in 1964, when the gross and net
totals weie £7.3 and 21.5 million tons respectively. Four
years later the total had fallen to 25.1 and 17.5 million tons,
Hastern Furope, the main market area, will certainly continue ‘
to need some Soviet coal, but whether the same appiies to
Western Europe or Japan is problematical. As regards the
Soviet surplus, it is worth noting that the erratic performance
in coal extraction has in recent years borne no close relation
to the trend in exports. One Soviet analyst predicts exports
of 34 million tons in 1980, and we may take it as certain that
any reasonable increase in the export surplus could be
achieved, though perhaps none too promptly, if the planners
thought it worth while,

33. Gas., Soviet exports of natural gas to Eastern Europe
are now begimning to gather momentum and exports to Austria
haye begun, Agreements have been signed between the Soviet
Union end Italy and West Germany whereby the Western countries
will supply pipes for the construction of pipelines, in

' exchange for Soviet exports of gas to them, and negotiations
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are under way with Sweden, Finland,Denmark, France and Japan. to
sell them gas on a long-term basis, The Russians appear convinced
that if the prices suit them they can fairly rapidly increase
their gas exports, but it is not at all clear wticiher they
anticipate a net import or a net export of gas in the next
few years. Present imports from Afghanistan should now
roughly equal, and may already exceed, the current westward
exports, and by 1975 the combined imports of Afghan and
Iranian gas could well reach 23 milliard cubic metres. There
is no evidence of prospective imports from any other source.
The advantage to the Soviet Union in this trade is that she
sells gas to hard currency areas and buys gas from countries
which are prepared to take Soviet goods and services in
exchange.

. 34, Electric power. The Ukraine has for some time been
cornected with tie kLastern European power grid, whose control
ceutre is in Prague, and its net power export is increasing,
It will soon assume the new task of supplying Bulgaria by a
new line to go direct across part of Rumania., In terms of
energy, however, these power supplies will continue to make up
a very small fraction of the total Soviet export..

35. Qil. BEach year since 1953, Soviet trade statistics
show increases of Soviet exports of oil and oil products. In
1969 there was an export of 90.8 million tons and an import of
about 2 million tons(1). Both totals include a few hundred
thousand tons of non-Soviet oil shipped to third parties on
Soviet account, but apart from this the official Soviet figures
sesm substantially correct. Failing a radical change in oil
policy, the USSR seems assured of a surplus of oil for export
at least for some years to come and it is likely to continue
as the Soviet Union's principal energy export,

36. Although there are many difficulties, estimates of
future Soviet: exports can be made by comparing Precasts of.
production and assessments of future domestic consumption,

(1) The oil exports in 1969, as given in the Soviet foreign
trade Journal probably contains - perhaps unintentionally -
double counting. In recent swap deals with the =
international oil companies and Middle East countries, the
USSR delivers its oil to certain markets in Western
Burope in exchange for deliveries of Persian Gulf oil
to Soviet markets east of the Suez Canal, especially to
Japan. The export figures in the Soviet foreign trade
journal include both sides of these swap deals, thus
inflating actual exports by more than 1 million tons. Also,
the USSR includes in its exports the crude oll obtained
from Egypt and Algeria and re-exported to other countries
on Soviet account; the total involved is 13 million tons.
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The majority of the Committee is agreed that forecasts of
production may be taken as 480 million toms in 1975(1) and

600 million tons in 1980(2)(3). Consumption estimates may be
made by applying the relationship between past rates of oil
congsumption and increases in national industrial production to
estimated future industrial growth. There is a good deal of
uncertainty about the latter, so fairly wide ranges have had to
be used with the result that the range of net exports could

be 124-151 million tons in 1975 ang 102-172 :

million tons in 1980(4). The very size of these ranges in

"relation to total Soviet output shows how difficult it is +to

made firm forecasts. If the forecasts of growth in gross
industrial production (those assumed in making these estimates
are 6-8 per cent a year to 1980) prove too high - and the
plan for 1970 was only 6.3 per cent - then the o0il surplus
available for export will be in the upper end of the range.

A similar effect might follow the consumption trends in boiler
fuel, discussed in Appendix B. Increases in o0il production
will depend on the exploitation of the new fields in Western

Siberia, where conditions are very difficult and investment
costs high.

(1) Recent information about the 1971-1975 Soviet Plan
indicates that oil production in 1975 is expected
to be 480-500 million tons, It is likely that this
will be reached, at least, at its minimum level,

(2) 1In view of the raised targets for 1975, it seems likely
that the Russians will now be aiming at something like
630 million tons production in 1980. If so, they will
have to take the necessary steps in advance to ensure
this higher production. ‘

(3) The United States Authorities do not share the majority
view and they consider that in 1975 Soviet production
may be 450 million tons, reaching 500 million tons in
1980. The rationale for these alternative estimates and
~their implications are discussed in Appendix B,

(4) In view of their lower estimate-of production and also
of slightly different domestic consumption forecasts,
the United States considers that net exports could be
90-110 million tons in 1975 and 10-60 million tons with,
@ best estimate of 50 million tons, in 1980,
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37. However, whatever the difficulties of making
quantitative estimates, it seems clear that by 1975 the Soviet
output will be adeguate to provide for all domestic needs,
to satisfy most of Bast European demand for oil and still
leave substantial quantities for export to other Communist
cocuntries and to the Free Werld. All that need be added is
that the Soviet Union has undertaken to increase supplies to
Eastern Europe, but that for a small margin of their growing
requirements these countries must look elsewhere; that she
may be expected to continue and slowly increase her small

" exports to North Korea, North Vietnam and Outer Mongolia
while further replanning the supply of her own oil to Cuba
by deliveries of non-Scviet o0il on Sowiet ~account; that she
is in process of replacing some of her own exports of oil by
similar small acquisitions from Arab producing countries and
and, finally, as o0il is her largest single earncr of foreign
exchange, she has good reason to continue to export as much
of it as she can to hard currency markets.

BALANCE OF FUEL-ENERGY RESOURCES, 1960-69

(Million tons of standard fuel)

1960 1965 1966 1967 1968 1969

Total resources 83%6,5 1,121.5 1,195.,1 1,259.4 1,311.5 1,358.2
Fuel production 692,8 966.6 1,03%,1 1,088,4 1,126,6 1,177.3
Hydro-electric
power 6.3 10.0 11.3 10.9 12,8 14.2
Imports 10.7 9.1 8.9 9.5 11,2 14,5
‘0€ which o0il as _
percentage) (65) 129) (26) (20) (15) (12)
Other resources* 32.7 35,5 34,8 35.8 36,1 37.0
Stocks at

beginning of year 94,0 100,3 107,0 114,8 - 124.8 115.2
motal distribution 836.5 1,121.5 1,195.1 1,259.4 1,311.5 1,358.2

Consumption (includ-
ing transport and

storage losses) 678.0 897.8 951.1 998,1 1,048,7 1,098,4
BExports 59,8 116,7 129.,2 137.5 147,6 159.8
(0f which oil as '
percentage) (70) (79) (80) (81) (84) (84)
Stocks at end of
year 98,7 107,0 114 ,8 123.8 115.2 100,0

Source: 1969 Year Book
¥ Not defined. Believed to consist of various forms of secondary

energy such as coke, oven gas, furnace gas, etc. May also include

natural gas liquids, synthetic fuel and shale o0il,
NATO UNCLASSI®IED
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38, If we accept that total oil exports will be about the
middle of the range of 124~151 million tons given for 1975, and
further assume that imports and exports of natural gas will
roughly balance each other and that those of coal will continue
more or less as at present, gross exports of fuel, in terms of
coal equivalent, should be about 225-245 million tons and net
exports about 205-215 million tons. (In these terms the
exports of electric power, gross or net, will be very small.)
The gross and net exports would constitute roughly the same
proportion of total energy output as at present.  Neither total
is as high as expected before the scaling down of Khrushchev's
long-term production forecasts, ot indeed as the Soviets would
probably have wished, This is presumably due to Soviet
caution in predicting development rates for the new oilfields,
for these will largely determine the o0il surplus which will in
turn dominate that of energy in general.
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THE SOVIET COAL INDUSTRY -~ PERFORMANCE AND PROSPECTS

1. The Soviet Union's €oal reserves are so large that
their precise volume is a purely academic question. There is
no reason to doubt the statsment of one of her experts that
they are enough to last a thousand years and since the late
1950s she has bzen the largest gross coal producer in the
worlds This, however, is onJy true in terns of actual
tonnage extracted. In fact just over 20% of coal produced is
brown coal which has a low calorific value., In terms of
energy content of total coal producticn, the United States
comes first(i). The Soviet coal industry progressed towards
this position during the Stalin era when the ascendancy of coal
as the main source oi ener gy went m“xqueau.uueu - as late as
1955 it accounted for 64,8 per cent of total fuel output and
for 58.8 per cent at the start of the Seven Year Flan - but
during the past decade its falterlng progress has afforded so
much perplexity that some obserwers havé doubted whether a
coal plan existed at all,

5. In 1958 the USSR produced 493 million tons of coal,

of which about a quarter was brown coal of low calorigid

value. ©Starting from this figure, the Seven Year Plan
prescribed 600-612 million tons as the goal for 1965, but no
sooner was this announced than Khrushchev, preoccupied with

oil and gas, seems to have lost interest in its achievement.
From the outset there was no discernible relationship between -
the terminal plan target which soon ceased to be maintained and
the much more mecdest annual plan targets, and out of th
required seven~year ingrease of about 1115 million tons no more
than 24 million had been achieved during the first four years.

3. Production then pilcked up speed, and in the last
two years of the plan period achieved a rate of progress which,
had it been maintained from the ocutset, would have carried
the industry beyond the original 1965 target; as it was,

(1) For instance, in 1967 the USSR produced a total of
595 million tons, of which 451 miilion was classed as
hard coal and 144 million as brown coal. Together
these gave a total of 429 million tons of coal equivalent.
- In the same year, the United States produced 507 million
tons of hard coal of higher average energy content tha?
the Russians, but only A million tons of lignite. The
tetal United States tonnage extracted was thus
84 million tons less than the Russian but at least
75 million more in terms of energy content.
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however, the 1965 result was 578 million tons(1). There is

no firm evidence that the economy as a whole suffered much from
this performance, though private consumers -~ as usual at the
end of the queue - seem to have gone short on occasion, and
there were the usual complaints that particular grades and.
qualities of coal were in short supply. In this connection
difficulties are made worse by the inadequacies of the Soviet
transport system, which delay deliveries from the production
centres to the consumers(2)., Exports of coal and coke, both
gross and net, continued to mount until 1964, when both exceeded
20 million tons, and declined only slightly in 1965. The
arnusl. All-Union plan results were greeted with approval,
criticism being reserved almost exclusively for local or
regional failures, or for technical shortcomings. Tne fact
that production over the Seven Year Plan as a whole had fallen
tens of millions of tons short of the plan figures, and

22-34 million tons short in the terminal year, received little
or no public comment.

4, Much the same happened during 1966-~-T0 as in the Seven

Year Plan period. The plan for 1970 called for the coal output
to reach 665-675 million tons, some 90-100 million tons above
production in 1965, In 1966 and 1967, however, the actual
increases were 7.9 million tons and 9.6 million tons respectively,
although in each year the annual plan was claimed as slightly
overfulfilled; in 1968 and in 1969, for perhaps the first time
in Soviet history for any major commodity, the plans called for
reductions in output - for 1 million and 5 million tons
respectively. In the event, 1968 output 4id fall as planned
(594 million tons), but the. falling stocks and shortages that
resulted caused a tactical change of policy in 1969, and output,
in fact, rose by 14 million tons (608 million tomns), 18 million
tons above plan. Actual output in 1970, however, was only 624
‘m3llion tons, only about 46 million tons more than in 1965,
Although this was some 50 million tons less than originally
planned, it is possible that the domestic and export markets
could not have absorbed more.

(1) The total production of ccal in 1965 refers to gross raw

: tonnage, without deducting losses from preparation and
mechianical clesning. On the basis of recent information
from a Soviet handbook, it is estimated that about 30-35
AOTAB millicn tons of the gross production was waste and
reject, and about 545 million tons of coal was available
for use in 1965, ‘

(2) In August 1970, as a result of the shertage of railway trucks
(used to transport perishable products from the crop) one
rillion tons of hard coal were left at the mine head.
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It should be added that coal's erratic performance in the last
two plan periods looks worse in terms of tonnage extracted -

- to which all the above figures refer ~ than in terms of energy

content., This, as explained, below, is due to the much higher
calorific value of hard coal, whose output has increased without
2 break since World War II, than of brown coal which reached a
Peak in 1965 and has since slipped baeck for the second time

in ten years. :

5. This situation seems to be the result of several
conflicting trends, each of which represented a departure from
plan, In the first place, the Donbass failed to reach its
1965 plan target and hence to deliver the required quantities
of hard coal ?including the vital coking grade) to the rest
of European Russia, where closures of uneconomic brown coal
pits had already begun. The deficiency was made good from
the more distant Kuzbass and Karaganda basins. Secondly, the
Urals received considerably less Kuzbass hard coal than
expected ~ presumably because of increased demand further
west -~ and responded by above-plan production from its own
hard (though mostly rather low-grade) deposits. Thirdly, the
exploitation of opencast resources - notably of brown coal
in the east - proceeded much more slowly than the long-term
planners appear to have foreseen. Annual production plans
look far more realistic and are regularly exceeded. An
ambitious goal to be achieved in five years? time might well
seem plausible, whereas a correspondingly ambitious annual
goal could easily be recognised as absurd. The short-term
planners, presumably, could well see that the power plants and
heating installations for -which the low-grade coal was
destined would not be built in time to burn it. Thus in 1967
the output of brown coal was 1.8 per cent below that of the
previous year in spite of exceeding the plan total by
2.2 per cent. In most cases, and in particular in the east,
rail transport has acted as a limiting factor in both plan and
result, for it was not worth producing what could not be moved,
and in some regions the difficulties of long-distance coal
tiransport may well have helped to maintain the output and
consumption of peat and firewood above expected levels.

6. The prospects of coal in the USSR, at least as
foreseen by ‘the coal industry and the long-term planning
authority, contrasts sharply with those of the United Kingdom
and United States. In the United Kingdom, where the coal
industry faces an absolute decline in production and censumption,
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electric power is the only consuming sector still clearly on
the increase. In the United States both production and
consumption are still rising, but this, it appears, is almost
entirely due to power station demand. In the USSR the latest
availabie forecast for the period up to 1980 ascribes the largest
increase in consumption to electric power. Other consumer
factors will take much smaller, if any, extra quantities .of--coal.
The future share of coal in the Soviet energy pattern over the
next ten years will depend on the rate of development and
construction of new mine capacity in the Fastern region from
where the bulk of the coal will be extracted; another
important consideration will be the progress achiwved in
producing more natural gas and crude oil, in particular after
1975. Recently announced plans call for coal production to
reach 685-695 million tons in 1975, a realistic goal that would
require an annual growth in output of about 13 million tons.
filthough a preliminary goal of 950 million tons for 1980 was
announced in 1969, recent statements by Coal Ministry officials
indicate an output of 775 million tons is more likely in 1980,
Estimates so far ahead as 1980 must of necessity be considered
only as broad indications of future developments.

7. The increase in coking coal will come largely from
the Donbass, with smailer contributions from the Kuzbass,
Karaganda and Pechora deposits., The miscellaneous coals used
for a wide variety of heating, as at present, seem likely to
be burnt as close as possible to the centres of consumption,
The increase in power station coals, for which by far the
largest increase is projected, will come largely from
Kahsk~Achinsk and Ekibastuz Basin, and to a lessér extent from the
Kuzbass and Donbass. The remoteness of the new coal mines
from the consumer centres poses serious problems to the Soviet
planners who are considering the building of high voltage
transmission lines and of extra railway lines specialising in
the transportation of coal. This question is further
examined in Appendix G. The following table illustrates the
position of the main producing regions in 1965, the latest

- year for which data are available.
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CCAL BXTRACTION
(Million tons)

1965
Donets Basin 206.2
Moscow Basin 40.8
Pechora Basin ' 18,0
Chelyabinsk Basin _ 23.7
Sverdlovsk Basin 27.2
South Ural Basin 6.7
Total for European Russia 350.0
and the Urals
Kuznetsk Basin 95.0
Kansk-Achinsk Basin 13.9
Ekibastuz and Maikuben Basins 14,3
Other coalfields of BEast Siberia 32.5
Other coalfields of Kazakhstan 40.2
and Central Asia *
Coal deposits of Far Bast 29.1
Total for Eastern Regions (1) 227¢1
Grand total USSR (1) 577.7

8. It is chiefly the long delay in developing the
Siberian and Kazakh reserves of opencast coal which accounts
for the féilure to adhecre to the Seven Year Plan and its
successor, Progress here awaits that of the design and
building of very large power stations, generator sets and
transmission lirnes. When these are ready, coal production
should resume its advence. ' : )

(1) Stetistical Yearbook 1969. Data on producticn in the
basins mentioned do nct add up to totals.
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~THE SOVIET OIL TNDUSTRY ~ PERFORMANCE AND PROSPECTS

General

1. - During the Seven Year Plan period 1959-65, crude oil
was the only form of primary energy to meet and exceed the
targets planned for it in the medium-term plans, and the only
one whose annual plan for 1970 was in accordance with the
Five Year Plan -1966-T70. Over the last decade or so crude
0il production has risen from 98 million tons in 1957 to
353 millien in 1970, and the achievement of planned targets, .
usually with an annual bonus of 1 million o¥ 2 million above
targets, has been a consistent feature of the Soviet oil

industry (1

-

v

/7

TABLE 1. SOVIET OIL: PRODUCTION, CONSUMPTION AND TRADE
o (in million tons¥*)

1955 1960 1965 1966 1967 1968 1969 1970 Plen.

PUBLI C DI SCLOSEDY M SE EN LECTURE PUBLI QUE

Production 71 148 243 265 288 309 329 353 (350)

Apparent consumption 67 119 181 193 210 224 237
Exports: Total 8 33 64 T4 79 86 .91
of which .= : ' '
Communist countries 4 15 29 32 35 42 48
Free World - 4 18 36 41 43 44 43
Imports 4 4 2 2 11 2

* Totals may not always agree because of rounding

Recently announced goals for 1975 call for crude oil production
to reach 480-500 million tons, an ambitious plan. The net
export of crude oil and refined product grew from 4 million tons
in 1955 (the first post-war year of surplus) 10 nearly 90
million in 1969, ' .

DECLASSI FI ED/ DECLASSI FI EE -

(1) Recent information obtained from Soviet Handbooks and

- technical journals reveals that the output of natural gas
liquids has been included in crude oil production during the
past decade. accounting for some of the reported over fulfill-
ment., In 1970 the production of natural gas liquids amouhted to
about 2 million tons of the total reported output of 353 million
tons of "crude oil".
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2, Although full details are usuzally published by the
Russians of their estimates of natural gas reserves, such
information on oil reserves is apparently regarded as a state
secret, so that exact figures cannot be quoted. Estimates
of proved reserves range between 4,500 million tons and
5,700 miliion tons(1). During the past few years Soviet
technical Journals and books have revealed the concern of
geologists and technical experts about the adequacy of . .
rroved reserves of crude oil, expressing doubts about the
criteria used to evaluate them and the validity of the figures
used. Thus it has been raporied that at least 25%=35% of the
reserves in categories A and B, regarded hitherto as proved, -
have had to be written off and that about 40% of category C.I
reserves (probable reserves) had to be written off too. From
Soviet claims for individual deposits it appears that proven
reserves are probably at least adequate to meet the goals of
the USSR, and from the fact that two-thirds of the country is
sedimentary that potential reserves are enormous. The two
main obstacles to the development of these reserves are the
low level of Soviet technology and the remcteness and adverse
climatic conditions of so many of the newly found reserves.

3. The Russians have shown themselves, when comparisons
were possible; to be less successful in surveying and locating
deposits than the international oil companies, probably as a
result of poor quality instrumentation. Extraction practices
are not always sound as evidenced by many articles in Sovist
Journals criticizing improper waterflooding and overproduction
of best wells as well as wasteful flaring of associated gas.
In drilling, both for exploration and for production, they are
frequently handicapped by the preponderance of turbo~drills
over rotary drills, itself necessitated by the shortage of
high strength steel for drilling tubes; turbo~drills are
advantageous in some media, but in most cases they suffer from
very high.wear and are very inefficient at great depths. If
to this is added the fact that, for exploratory driiling,
rremia are earned by the drillers according te the footage
drilled and not according to results, the drillers naturally
place their equipment where they can achieve their norm -
rather than where they are likely to achieve a strike. To all
this must be added the great weight of the equipment, which is
typicgl of Sovielt engineering, and the consistent failure of
the oil equipmert industry every year to achieve its planned
output. -An additional hurdle is the transportation problem
which in particular plagues production in ghe West Siberian

(1) Soviet estimate made in December 1970
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region, There is inadequate planning for the construction of
roads, railroads and pipelines(1). Domestic supplies of

large diameter pipe are not adequate to meet the needs of both
the 0il and gas industries; imports of such pipe will continue
to be required from Western and Eastern Europe to fulfill
construction goals(®) It is not, therefore, surprising that
there is considerable criticism of the industry's failure to
expand proven o0il reserves at the required rate. The fact
that this has been so for many years, and yet o0il output plans -
have equally consistently been achieved, is a further
indication of the probable abundance of Soviet reserves.

Changes in the regional pattern of crude production

4. The Russians have repeatedly stated that at least
until 1975 the Volga-Urals area - in the wide sense in which

they ccmmonly use the term -~ will continue to produce most of

the country's crude o0il. In the past few years, this has
meant that Tataria, Bashkiria and Kuybyshev Oblast have
produced nearly 60 per cent of the USSR's total crude output.
Progress in these three, however, has now slowed to a crawl
and in Bashkiria output is actually falling. It has
evidently faltered somewhat earlier than expected - above all
before the new producers in Western Siberia have had time to
make any great contribution, but this faltering has to some
extent been compensated for by the development of new ‘
reserves to the north-west and south-west of the area. It

(1) TFor the laying of the pipes in those areas of the USSR,
where the scil is permanently frozen, the steel has
to meet very high requirements of resistance, corrosion
resistance, stability and notch impact strength. = Since
these requirements cannot yet be fully met, the Soviet
metallurgical plants are compelled to manufacture pipes
with thicker walls than those of western make, a fact
which has a negative influence on the.gquality and -
especially on the flexibility of the pipes. Plans for
the production of pipes with thinner walls and a
sufficiently high degree of precision by thermal treat-
ment exist, but test results are not yet satisfactory and
the capacity of the thermal treatment facilities is
insufficient.

(2) Plans for pipeline construction, even for 1975, seem to be

' very optimistic and will require great effort to achieve.
The goal for 1975 calls for the construction of 57,000
kilometres of oil and gas pipelines, almost 20,000
kilometres more than accomplished during 1966~1970. This
programme will call for a supply of at least 16 million
tons of large diameter pipe: which is at least 6 million
tons more than the USSR can produce or has planned to
import during 1971-75.
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seems likely, however, that for the first time in a quarter
of a century the Soviet oil industry must rely on a completely

"new and only partly explored area, rather than well-known and

established fields, for the greater part of the expected
increase above the current level of production during the
next 15-20 years.

5. The Soviet response to the premature flagging of the
three main producers in the Volga-Urals is now reveallng
itself in three changes of emphasis., TFirstly, an increasing -
share of the future output is now expected to come from the
smaller producers in the area - such as Orenberg, Perm and
Saratov Oblasts and the Komi and Udmurt ASSRs - whose
relatively small-scale efforts until lately received little
attention in the Soviet Press. This however, will not be
enough to offset declines in output from other areas. :
Meanwhlle, it ‘is apparently intended to give greater .
prominence to outlying and largely unexploited reserves inside
the big producers themselves; this may partly entail the
development of small fields hitherto neglected as not worth
exploiting, and partly the exploitation of oil which, until
this situation arose, appeared to be of too low qdallty
411 this is aimed at maintaining an acceptable rate of growth
in the Volga-Urals as a whole, perhaps until 1975. Secondly,
we now hear more of the prospects of smaller producers to the
west and south and hence nearer to the main centre of production
demand, nctably Chernigov and Poltava Oblasts in the Ukraine
and in Belorussia. Most of the regions cited in the Press have
been producing on a small scale for many years, but a few
such as Belorussia and Daghestan in the Caucasus are newcomers.
Only once, according to our information, has it been publicly
argued that "Europe'" rather than the Volga-Urals or the
eastern region should take precedence in short-term development
but it is fairly clear that, taken as a whole, these smaller
and less remote producers (or in some cases potential producers,
such as the Baltic littoral) already count for rather more in .
terms of effort and output than during the Seven Year Plan
period. Lastly, the main new producers which carry the chief
hope for the future seem to be pressing well ahead of plan.
Thus, Tyumen Oblast, for which the original 1970 target was
15-20 million tons, produced 25 million in that year and is
expected to produce 80-100 million in 1975; the adjoining Tomsk
Oblast, which in 1966 received no separate mention as a producer,
yielded over 5 million tons in 1970 and is expected to yield
20 million tons in 1975, and the Mangyshlak Peninsula in
Western Kazakhstan raised its 1970 target from 12 million to
14 millicn tons and to 25-30 million in 1975. All this should
go far to compensate for the loss of momentum in what are still
the chief producing regions.
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Production Prospects

6. Because efforts to increase reserves and production
in the old-established fields of Azerbaijan and the Volga-Urals
region have faltered(1), the Soviet Union must rely on new and
only partly explored deposits further east for the greater part
of the increase above the current level of production. The
most important of these new deposits are in Western Siberia,
where climatic conditions are harsh and transport and housing -
facilities limited().In these circumstances, the rate of
exploitation of the new fields depends on the Soviet
decisions regarding the allocation of“Tescurces; for initial
investment costs are high and new techniques have to be
developed and adapted on a large scale(3). A Party and _
Government decree of January 1970 shows that the Soviet Union
is preparing to invest heavily in this area and by 1975 it is
to supply 100-120 million tons of crude o0il and by 1980
output is planned to reach 230-260 million tons. Many

- pipelines are to be built; a new rail link and airport is to

be constructed; and housing accommodation is to be extended.
These signs of a more intensive development of Western
Siberia suggest that the exploitation of the new field is
going ahead regardless of the natural and technological

~problems involved and at a pace which should enable the long~

term targets to be reached. It is, however, difficult to try to
forecast the Soviet attitude to increase oil production by
applying normal Western economic criteria or rationale.

(1) Much of the increase in Soviet crude oil production during
the past 15 years came from the Urals-Volga region, primarily
from the very large Romashkino field in the Tatar ASSR. Output

. from this field alone accounted for about one~fourth of total

national output of crude oil in 1969. In recent years, however,
improper water flooding and over-production of high yield-wells
have accelerated depletion and greatly increased the amount of
water in total fluid production to about.50%. Lifting costs
will increase significantly from now on as the total volume of
fluid increases and larger pumps are required to maintain crude
0il production. :

(2) There will have to be a sharp improvement in the quality
of Soviet steel or considerable pipe imports, if the future
production goals are to be achieved.

(3) Soviet planners have admitted the need to import Western
equipment and technology to develop oil and gas production in -
West Siberia, where they intend to double drilling to a total
of 6~7 million metres during 1971-1975. This appears to be

an ambitious task,
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T. Judging by prececdent it seems likcely to the
majority of the members of the Committee that production in
1975 will reach 480 million tons, which is the lower figure
of the range set for that year by the recently published
1971-1975 Plan (480-500 million tons). However, the
United States Authorities consider that the technological and
transport problems with which the Soviet o0il producers are
faced, as well as the rapidly declining yields in a-number-
of oil fields currently worked will probably make it difficult
to reach this lcvel, and their best estimate is that in 1975
Sovict production will bc 450 million tons. o

&~

8. As regards the production levels in 1980, the Soviet
forecasts, which 3 years ago ranged between 550 and 600 million
tons, have gradually risen. Last year the figures quoted by
high Soviet officials were 600-620 million tons, and early in
1071 the forecast was 625-645 million tons. Most members of the
Committee agreed with the United Kingdom forecast that production
at the end of the present decade would be about 600 miliion tons,
but it cannot be excluded that the Russians, in view of the
raised targets for 1975, might subsequently step up their
production with the aim of reaching something like 630 million
tons in 1980, If so, they will have to take the necessary steps

- in advance to ensure this higher production. The United States

" Authorities, on the other hand, feel that the problems confron-
ting the Soviet petroleum industry will be even more aggravated
in the second half of the decade and could be overcome only by
the allocation of sufficient resources to provide needed - -
technology and equipment,. probably at the expense of other
industrial programmes. Therefore the United States best estimate
is that Soviet-production in 1980 may be 500 million tonse The
table at the end of this Appendix shows the United Kingdom and
United States best estimates of Soviet production and consumption
and their implications for Soviet oil trade.

Consumption and Export Prospects

. 9, There are many problems in the way of arriving at
guantitative estimates of Soviet 0il consumption and hence
a surplus available for export. The statistics used as the
basis of consumption forecasts are subject to such a margin
of error, that only a wide range of probabilities can be given,
Future Soviet consumption has been estimated by assuming firstly
that the relations between it and gross industrial production
would continue as over the past few years, and secondly that
gross industrial production would grow by 6~8% a year up to
1980(1). On these assumptions future Soviet consumption may be
estimated at 329-%56 million tons in 1975 and 428-498 million
tons in 1980(2). The difference

T
2

Percent based on official soviebt statistics and estimates.
The OECD have produced an estimate of total consumption in
1980 which is higher than that taken here, -But the OECD
estimate is a rough one based on an assumed per caput
consumption,
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between these figures and those of Soviet o0il production

. accepted by the majority of the Committc (scc poragrephs 7

and 8 above) indicates the range of likcly futurc Soviet
exports in 1975 and 1980, which would be 124-151 million tons
and 102-172 million tons respectively (1).

10. The conclusions which emerge are as follows:

(2a) In spite of. the statistical difficulties, it is
reasonably certain that in the course of the next
decade the Soviet Union will be able to supply all
its domestic requirements and still have a surplus
for export. It is possible, on somc assumptions
that, by say 1975, the surplus available for export
to the FPree World, if the Sovicts met 2ll the
requirements of the othur Communist countries, as
well as their own, would be 44 million tons;
on otheér assumptions it might be 86 million tons.
The median figure of 65 million tons compares with
exports to the Free World in 1969 of 43 million tons..
The range of probabilities is greater by 1980, when
.the corresponding estimated median is somewhat lower.
The Upited States holds a different view on the sit--
uation likely to develop in 1975 and in 1980. Their
best estimate of Soviet o0il available in 1975 for
export to the Free World is 30 million tons. As -
regards 1980 a Soviet production of 500 million tons
while sufficient to meet domestic demands, would not
leave much for export. Therefore, if the Soviets
were to meet all the requirements of the other
Communist countries they would have to procure a
‘certain volume of oil from Free World sources. This
would be much larger if the USSR decided to maintain
her exports to the Free World at about present levels

(b) In this situation, we believe Soviet policy on o0il
in the 1970s will be guided by two main principles,

(1) On the basis of their best estimates of future Soviet
production and their forecasts of the range of domestic
demand (see AC/127-D/321/1), the United States have
arrived at different figures of Soviet o0il available for
export, i.e. 90 to 110 million fons in 1975 and 10 to 60
million tons (best estimate 50 million tons) in 1980.
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(a)

Py P
s

Pirst, she will mot import oil to such an extent
that she builds up internal distribution facilities
dependent on imported oil. Secondly, she will not
wish the Soviet bloc as a whole to become too
dependent on foreign supplies of o0il., Subject to
these overriding considerations, the USSR has a
keen interest in promoting the export of oil to

the Free World so as to maximise the earnings of
convertible currency.

With these considerations in mind, and on the
assumption that present forecasts of production in
1975 and 1980 are realised, the Soviet Union will
continue to supply the bulk of the o0il requirements

of the other Communist countries, but she has already
informed some of the East European countries that

they must obtain a proportion of their increased
requirements of oil from elsewhere. The amounts
invcelved will be relatively modest, in the order of
5-20 million ton range in 1975; even this may be
reduced by the preference of some of the countries,
notably Czechoslovakia, for investment in the Soviet
0il industry in exchange for increased deliveries, in
view of the problems of transport from the Middle East.
The Soviet Union might alsoc obtain some oil probably
in small quantities on behalf of the Eastern Europe
countries and other Communist markets from Middle East
and North African countries in return for economic and
military aid. Such a course would also ease the
burden of the Eastern Europe countries on the domestic
Soviet oil supplies.

This possible economic interest of the Soviet Union
in the Middle East and North Africa oil will be
reinforced by her ability to use such oil as a means
of earning foreign exchange, for she can be expected
to extend the practice, already conducted on a small
scale, of disposing of Middle East oil obtained in
return for aid, to third parties. It is unlikely,
however, that the Soviet Union could assume the

r8le of a broker on a large scale. In view of the
links already existing between them, it would hardly
suit either the oil-producing and exporting ‘
countries or most of the Free World consumers to use
the Russians as intermediaries, Most of the Soviet
exports to the Free World will, therefore, continue
toc come from domestic production,
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(e) PFinally, it is clear that the Soviet Union and
Tastern Burope will beccme more involved in the
world oil trade but in absolute terms their trade
will be a very small fraction of the total., By
1980, it may well reach 2 per cent of the total
production of the Middle East and North Africa(1),
but it is unlikely to exceed 7 per cent in the
worst possible case. Such involvement in future
will rest not only on political motives which have
dominated the past, but to an increasing extent on
economic interests..

1

*
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(1) It has been assumed that between 1.1.1971 and 31.12.1980,

: 0il production in these two areas will be growing at an
annual average rate of 7 per cent. Total production in
1970 has been estimated at 912 million tens; production
in 1980 could well be 1,800-1,825 million tons.
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UNITED KINGDOM AND UNITED STATES

ESTIMATES OF FUTURE GOVIET TRADE IN OIL
(Million metric tons of crude oil equivalent)

1975 1980
Best estimate | Best estimate

U.K. |U.s.aJU.K. |U.S.A.

I. PRODUCTION 480 450 600 500
Demand for Soviet 0Oil: 1

Domestic (a) 343 350 LE3 450

Eastern Europe (b) 60 60 | 80 80

Other Communist 6 10 6 10

countries ——— . ——

II., TOTAL COMMUNIST 409 420 549 540

i DEMANDS

(a)
(v)

(c)

iII1., AVAILQBQE FOR_EXPORT TO 74 30 51 -40
RON=CORMUNIST COUNIRIES
IV,
40 40 40 40
Net position 34 - 1 -
(I-(II + IV)) (C) +3 10 +11 ‘ 80

Median figure of a range of possible domestic demands which
includes loszses, storage and bunkers.

Excluding Rumania (which does not import oil from the USSR).
Eastern Furops will be importing, in addition to Soviet oil,
a certain volume of petroleum from some Free World countries
in gxchange for sales of technical equipment and manufactured
goods.

Should, by and large, the above estimates of Soviet
production and Communist countries! demand for oil prove
accurate, the United Kingdom view is that the USSR would
dispose of a surplus for export to the Free World larger
than the average quantities scld to it over the last few
years. On the other hand, the United States coisider that

to keep sales to the Free World at their present. level the
USSR would have to import a small volume of oil in 1975,

and that in 1980 these imports would have to be substantially
increased if the Russians wanted, concurrently, to meet their
comnitnents to their Communist partners and to continue to
sell the same amount of oil, as hitherto, to the Free World.
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THE SOVIET NATURAL GAS INDUSTRY - PERFORMANCE AND*PBOSPECTS

1. In very small gquantities, natural gas was used as a
fuel in Russia even in pre-revolutionary deys, but its present
position as a major source of the country's primary energy is
due to the discovery of vast new-deposits and the gas
industry's very fast development during the past 20 years. In
1920, natural gas represented only 2.3 per cent of the US3R's
primary energy production (less than peat, shale or firewood);
by the end of 1968, it had reached the prcportion of
18 per cent and is due to reach 27 per cent by 1980, Russian
natural gas shares one factor in common with o0il and cocal in
"Lh_a"t ';?O nar nont AP dda Aanmreddoa are east Cf the Ulﬂnls’ €

MOa CAULA WY Wde W VR WAT WA R A WD G L. - Al

Ly

from the heaviliy consuming industrial and more densely
populated areas of the USSR. However, gas more than any
‘other type of fuel requires specidlised transport and also
acdaptation of demestic and industrial plant to enable it to be
used. The cdevelopment of the natural gas industery has,
therefore, been more dependent on factors teyond its control
than any other primary ensrgy source. (0il in large
quantities can, in the absence of pipelines, be carried by
rcad, rail or waterways. Because of the large quantitcies and
long distances involved in the USSR in taking gas to its -
consumers, pipeline is the only viable means of transport.
Mcrecover, the comparatively siow development in compressor
technology has meant that the large diamsiter pipelines for
both gas znd o0il operate in practice at far beiow their
theoretical capacity.) -

2. Now discoveries cof natural gas deposits during the
early 1950s prompted ambitious goals for the industry and the
Seven Year Plan made provisions for an increase in nrcoduction
from 28 milliard cu.m in 1958 to 148 milliard cu.m in 1$65.
(These figures include recovery gas from oilfields.) This was
probably a case of entiwuusiasm for the "new! fuel obscuriang the
attendant difficulties of distribution and utilisation,

During the first thrse years of the Seven Year Plan, the

targets were not achieved but a reduction cf the terminal year's
goal from 143 milliard to 126.6(1) milliard cu.m, and,
therefore, presumably of the annual tarigets for the remainder

of the plan pericd, produced a record of overfulfilment by

1-4 millisrd cu.m a year, The first four years of the 1566-70
Five Year Plan have seen underfulfilment of the annual gas
targets by 3 miliiard cu.m in 1966 and 1967, by 2 milliard cu.m
in 1968 and by 3 milliard cu.m in 1969; this at a time when

(1) These figures exclude a small quantity of gas produced from
coal and shale; in the gas target figures for 1970 and
subsequent y2ars, these gases are probably included. They
could not, hiowever, covexr more than about 1 per cent of the
total
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more pew pipeline than ever before was completed. (The

average coumpletion rate for the gas pipeline system from .
1959~65 was 4,200 km a year; in 1966 and 1967 5,600 km and
5,200 km were added.) In spite of the fallure to keep to the
Seven Year Plan targets, the industry during this period did,
in fact, show steady progress, the annual increase in output
rising by fairly regular stages from 7.3 milliard cu.,m in 1959
to 19 milliard cu.m in 1965, 1In the 1966 to 1969 pariod, the
rate of growth slowed down to about 12 milliard cu.m a year,
however in 1970 the increase in output was 17 milliard cu.m.
The 14965-70 Five Year Plan directive called for a production
of 225~240 milliard cu.m in 1970, but this was later reduced to
215 milliard cu.m, In 1969, this figure was in turn abandoned
ard the annual plan target was quoted as 196 miiliard cu.n. In
fact producticn in 1970 reached 200 mjilliard cu.m. 1iccessive
forecasts for 1975 production were reduced from an original
380~-430 milliard cu.,m to 3€60~380C milliard cu.m and according to
the draft 1971-75 Plan stand at 300-320 milliard cu,m; it is,
however, quite possible that even this production goal may not be
achieved. In a recent statéement; Shashin, Mirister of the 0il
Extracting Industry, quoted a production figure of 620 milliard
cu.n for 19305 but there is obviously no certainty -~ on present
performance ~ that this target will be achisved. There is,
however; no lack of gas to be extracted and the Scviet _
equiivalent of proven reserves has increased rapidly from.2,202
milliard cu.m in 1960 to 9,000 milliard cu.m in 1968, About

25 per cent of these deposits lie in the Tyumen region, where
output is already rising fast. The uncertainty lies in the
rate at which it can be transported and effectively used as the
difficulties of the past decade -~ lack of producing and
consuming equipnent, shortages of large diameter pipeline (up to
(2,500 mn ) wita matching valves and compressors, lack of
storage - may well continue during the seventies.,

o 3. Rusalan activity in foreign trade with natural gas
is still at an early and modest stage.. For some vears, gas

has been exported to Poland, Between 1965 and 1967 deliveries
increased rapidly and reached in the latter year 1 milliard cu.m.
Since then they have remained at abouil that level and will
protably continue to do so through 1975, despite increases in
Polish indigenous production, More significant is +the
construction of the "Brotherhood" pipeline, completed in 1967,
which made poseible the export of gas to Czechoslovakia and,

in 1962, to Austria,
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a‘l‘_A

East Europe
Poland

Czecho~
slovakia

Bulgaia
East Germany
Hungary -

Free World
Austria
West Germany
Italy -

Initial

Standard

Total quantity | Starting !
(Mﬁlligrd‘cu %5 date of annual rate annual rate
‘B4 delivery|(Milliard cu.n){(illiard cu.m}

n.a. * ;1;0 (current) 1.0
n.a. . 1967 - 13.0 (current) 5.0 -
ns.a. 1972 N.2. 5.0 !
n.a. 1972 NeAs Nea. ]
n.a. 1975 N.a. 2.0 ]
32 1968 ¢ 0.3 1.5

55 1973 0.5 .0

120 1973 i 4,0 6.0

¥poland was the sole importer of Soviet gas between 1946 and

1966.

in the later years.

4o

Some of this would have been natural gas, particularly

In addition to the countries shown in the table,

talks have been held, but no agreements yet reached, with
Japan, France, Sweden, Denmark and -Finland on possitle Soviet

gas exports.

Inports from Afghanistan (already running at

roughly 2 nili¥ard ¢u.m) and Iran, which began in the autumn

of 1970, should by 1974 reach some 13-14 milliard cu.m.

If

plans for delivery of Soviet gas to both Eastern and Western
Europe were achieved, the USSR could be a net exporter of

some 5-6 milliard cu.m of gas in 1975.

However, if the

recent Soviet proposal to double imports of Iranian gas by
1975 is accepted, the USSR may well be a net importer of a
small volume of gas in that year.
exports might reach 25 milliard cu.m, of which perhaps

10 milliard cu.,m would be earning hard currency in Free World

markets.,
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5. Although the nsed for trunk pipelines to carry the
gas from the producing to the consuming areas doubtless
determined the level of production in the first stages of

exploitation, a further limiting factor in recent years has been

the local distribution facilities and the availability of
guitable equipment to use the fuel, In 1257, power stations,
which could take ges in relatively large quantities at e
comparatively few installations, accounted for 32.5 per cent of
the gas produced. There were complaints that this was not the

mecst sensible use of gas and this proportion declined to 25.3

per cent in 1967. Metallurgy, which has much to gain from the use
of gas for some processes, consumed 1,2 per cent in 1957, rising

to 11.2 per cent in 1960, and by 1968 was taking 16 per cent of
all the gas-produced in the USSR. This is expected to level
out in the next two years and to stabilise at about 13 per
cent, The share of domestic and municipal consumption in which
a large number 6f installations each uses a fairly small amount
of gas has for ten years remalned static around 12 per cent,
For these consumers, gas is as convenient as electricity and
does not have the latter's disadvantage of needing the
conversion of one form of energy into another; it is here that
some expansion at the expense of other sectors of the economy
might be expected. That its progress is slow may be attributed
tc shortcomings in Jocal distribution of the gas and in
industries manufacturing thé apparatus to burn it. Indeed,

it is probably here that the explanation for the disappointing
output of the gas industry. during the past few years is mainly
to be found,
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T This category includes peat, shale, firewood and -
at lJeast in theory - such small quantitlies of geothermal, tidal
and even solar energy as may be counsumed in isolated electric
power plants. No statistics for the last three are available.
In the All-Union pattern of energy production, their combined
output is negligible and likely to remain so, It is ignored
in published energy tables, though in such cases as the single
sizeable power station kmown to operate on tidal power, the
output is presumably included in the relevant data on electric
power. Peat (other than that used in-agriculture), shale and
firewood (the latter excluding wood cut under private
arrangemonts) together accounted for 11.7 per cent of total
fuel production in 1935 but their aggregate share had fallen to
7.7 per cent in 1960 and was only about 5.6 per cent in 1967.
There was, in fact, some increase in the production of peat
and shale; the fall in percentage of the total is mainly due
to the far larger absclute increase in output of oil, gas and
coal., Forecasts for the future production of peat and shale
are rare and unreliable, although in both cases the absolute
increase iz apparently intended to continue, their share in
primary energy output should continue to fall. Firewood,
which in 1913 supplied over 20 psr cent of Russia's primary
energy, has in recent years mainvained a surprisingly steady
output of some 30 million tons of standard fuel. Its survival
as a fuel for =small-scale power plants and heating
installaticns in rural areas is due to delay in the supply of
more advanced forms of energy such as electricity from long-
distance power lines, heating oils and bottled gas. VWnen
enough of these are availahle, firewood will presumably
disappear from public, as cppcsed to private, use.
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SOVIET ELECTRIC PCWER: PERFORMANCE AND PROSPECTS

General

1. Since less than a sixth of the electric power
Produced in the Soviet Union ccmes from hydro-electric stations
and thus ccunts as primary energy, the i rest figuring as a
medium for the delivery and use of energy derived from fuel,
this appendix offers no detailed treatment of electric power as
a whole, A few points on this subject should, however, be
mentioned before dealing briefly with the hydro—electrlc
sector,

2. The drive towards electrification which has lasted
longer and enjoyed more prestige than any other effort in the
field of Soviet energy, ensured thrcughout the 15 years ending
in 1965 a much faster growth of electric generating capacity
and power output than those of the total production - let
alone consumption -~ of primary energy; and has stayed even
further ahead of the growth of total industrial production.
In 1970, total capacity reached about 166,000 MW and output total-
led 740 milliard kWh. Although the Russians still complain
that the thermal efficiency of their power sitations is lower

LLl

L than in some Western countries, electrification is still the

o most efficient means of large-~scale energy application and its

) growth has ensured that an increasing part of the energy

2 supplied to industry is put to relatively efficient use. This

. is the one redeeming feature in the otnerW1se depressing Soviet

0 record of fuel waste.

a) 3. The table below shows the rise in capacity and output

L since 1950:

. @

@ L - _USSR: ELECTRIC POWER CAPACITY AND OUTPUT

<

g Thermal stations Hydro stations Total
Year Capacity Qutput Capacity Qutput Capacity OQutput

} (1000 ki) (Million kWh) ('000 kW) (Million kWh) ('000 kW) (Million kWh)
1950 16,396 784535 3,218 12,692 19,614 91,226
1960 51,940 2k1,361 14,781 1505913 66,721 292,274
€ 1965 92,789 4253238 22,244 81,434 115,033 506,572
1966 99,930 452,743 23,077 91,823 123,007 Shk, 566
1967 106,914 499,128 24,813 88,571 131,727 587,699
1968 115,869 534,621 27,035 104,040 142,594 638,661
1965 12h,145 573,869 29 ,645 115,181 153,790 689,050
1970 135,000 620,000 31,000 170,000 166,000 740,000
NATO CONFIDENTIAL
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During the Five-~Year Plan just completed, the Russians reduced
the 1970 target for electric power production, from 830-850
milliard kWh to 740 milliard. The goal for installed power
capacity also was reduced from an original level of 170-180
rillion kXW to 166 million kW, In 1969 and 1970 12 million kW
of new capacity were installed each year, the highest annual
amount attained so far, but lower than originally planned. The
new Five-Year Plan provides for the installation of 65-67
million ¥W by the end of 1975, or just under 14 million kW
anrivally. This is muech less than the aggregate capacity of

80 million kW, which according to an announcement made one year
ago by Neporozhny, the Minister for Power and Electrification,
was to be installed by the end of 1975,

Pogssible reasons for plan reduction

&y,, The reasons for the failure to keep to schedule since
41965 are rnot fully clear, but the following are suggested.
Firstly, there is no concrete evidence of a shortage of
electricity in terms of effective demand. If, as occasionally
haprens, the Press describe a district as short of electricity,
it seems to mean that sooner or later it should be further :
electrified rather than that it suffers from power cuts or
tlat current is harshly rationed. It may, therefore, be that
the economy at large, however reprehensibly, is in no position
to use much more power than in fact it does, and will only do
so when it has produced and installed more equipment for doing
so. This possible explanation is backed by the following
additional reasons: failure of manufacturing plants to produce
and deliver the necessary equipment and machinery on schedule; and
the poor quality of some major items of eguipment produced, some
being rejected when received at the site and some breaking down
after being installed and put into operation. There is also
need to perfect the design, simplify the construction and speed
up the installation of the larger and larger generators on which
the Soviets are increasingly concentrating. The first set of
200 MW only appeared in 1959, but by the end of 1970 there were
83 sets of 200 MW and 70 sets of 300 MW capacity in operation
representing 30% of total capacity installed in thermal
powerplants, The number of 300 and 500 MW sets installed is
steadily growing (10 of 500 MW are on load at the Kransnoyarsk
hydro-station alone) and it is hoped during the next ten years
to standardise the new large regional thermal stations (GRES) on .
500-800 MW sets with a total capacity of 3,000~4,000 MW per
station(1). One set of 800 MW has been installed to date,
the second such set will be .installed in 1971 at the
$lovyansk GRES. The Minister has

(1) ve do not suggest that the Russians are alone in preferring
such large sets. West Burton in Nottinghamshire has had
four 500 MW for more than two years; though all have
recently suffered from boiler trouble. They are, however,
still uncommon
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mentioned 1,200 MW sets as the next step and designing of
these is sald to be in progress, but by recent showing none is
likely to be installed for some years, Long delays are also - -
experienced in the building of the big statiors destined To
house the generators - partly owing to frequent design

changes and partly to the notorious dilatoriness and
indecision characteristic of large-scale Soviet construction
work, Such projects as the Novodreprovka thermal station
(designed for 3,600 MW from three 800 MW and four 300 MW sets),
another thermal plant cf 4,400 MW to be built on *the Syr L
Darza River, and the Shustenskaya hydro-staticn of 6,400 MW
from ten sets appear likely victims of these delays. '

L 5. Lastly, the elimination of very rumerous small and
unesonoudsal staticns which the demond for powen regardless of
unit costis, had kept on load loang -after the end cf their - o
economically useful life now seems to have begun in earnest,
Of the published total of 213,000 power stations of all types
in 1955 mcre than half were of this class. The time tha2

spend on load was less than a gquarter of the overall average
and together they produced Jjust over 1 per cent of the total
power output, Their progresaive closure has slowed the growth
of capacity and also, fracticnally, thet of cutput. Althcugh
these trends have slowed the growth of installed capacity and
power output, it cannot be shown that they have had any
seriously adverse effect on the Soviet economy.. :

Combined heat and power stations

6. This type of station (toploelektricheskaya =
tsentralnaya stantsiya or TETS% which distributes more energy
in the form of steam or hot water than of electricity, is more
prominent in the USSR than snywhere else in the world. The
electric power capacity of TETS accounts for about a third of
the All-Union total for all types of .station and nearly
40 per cent of all thermal stations. In addition, they provide
a third of all heat energy deliver#d to all sectors of the
economy in the form of steam or hot water, mostly for industry
but also the heating of public premises and homes. In 1967,
their heat traunsmission totalled 550 million Gecal and in 1970
reached 730 million Gecal; in terms of coal equivalent
the figures respectively amount +to 79 million and 104 million
tons of fuel, Although much smaller than the largest class. of
normal condensing thermal staticns, none apparently exceeding
6C0 MW capacity or incorporating sets of more than 100 MW,
their efficiency in terms of consumption per unit of electric
power produced is well above the average for all thermal
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stations, and further TETS are expected to reach 1,000-1,200 MW
or half the rated capacity of the largest class of thermal
station yet in use., Such district heating schemes are not
unknown elsewhere, but it seems possible that only an econony
which can dictate the form of heating and the scale of power
supply and also the shape and volume of economic activity to
match it would greatly favour them., In the USSR, which is proud
of them, they will continue to play an important part.

Prospects and priorities

7. The Soviet Ministry of Power and Electrification is
now proposing allong-term development plan to extend until
1980. Tne first stages of this programme will form part of the
1971-75 Five Year Plan, the draft of which has besn published,
and the later stages will fi e in its successor. According
to the long-term power plan (see also paragraph 3), progress in
output and capacity would appear to be as follows:

Year Capacit Estimated output
(Ml%iion kW)  (Thousand miliion kWh

1968 142 639 :

1969 : 154 689

1970 167 740

1975 232 1,030-1,070

1980 343 1,500-1,600

It will be noted that the output figure for 1975 or any close
approach to it would regtuire faster growth rates than those
expected of coal or oil. This may call into question the
realism of the forecasts, but success in the 1971-75 Five Year
Plan period should help to ease the pressure on demand for
these two fuels in the economy as a whole.

1970 1975 Percent increase
Coal (million tons) . 624  685-695 10% - 11%
0il (million tons) 35% . 480~500 B6% ~ 42%
Power output (milliard kWh) 740 1030-1070 39% - A5%

8. The three main projects which together would account
for more then three-quarters of the pianned increases in
Al11-Union capacity and output are apparently to be:
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(a) 4 group of thermal stations on the Ekibastuz coal
basin in north-—eastern Kazakhstan using opencast
coal. Much of the power output is destined for the
Urals and eventually the Moscow reglon. The coal

- here is of higher average calorific value than in
(b) below and the transmission distances, thoughs=
formldaole, would be less than in (b) or (c). This
project, the smallest of the three, is taking

recedence over the others, No forecasts of
capacity or. output are available, but coal data
suggest that the capacity might be 15-20 million kW,
%roduﬂjng up -to about 100,000 million kWh per: year -
v 1980

-

€

- (p) A group of thermal stations in the Kansk-Achinsk

. brown coal pasin in Central Siberia, where sxtraction
costs at the opencast workings are thought to be the
cheapest in the whole chain., Capacity here is
forecast at 70 million kW, producing some 350,C00
million kWh per year. Much of this power is also
scheduled for westward transmission, but the -
distances and technical proovlems are greater, and .

. development has apparently been posfponed until the
end of the decade.

PUBLI C DI SCLOSEDY M SE EN LECTURE PUBLI QUE

(¢) A chain of new hydro stations éan the Yenisey and
, Angara rivers, to include some of 7,000 MW capacity;
Including those already complete or under
construction, this project provides for 16 stations
with a total capacity of 50 million kW to produce an
annual 250,000-265,000 million kWh of power, of
which twc»th¢rds are to come from plants not yet
- begun. These plants will eventually be linked to
the All-Union grid which will incorporate all
existing systems, but to Jjudge from the Press and
radio the scheme, unlike %a) and (b) above, is-
primarily intended to foster the development
- of Slteria itself rather than to meet the power
needs of the Urals and the west. Thkia is the most
conjectural of the three main projects and
. development is unlikely to be seriously under way
by 1980 even if this is seriously intended.

DECLASSI FI ED/ DECLASSI FI EE -

9. There will also be various smaller additions to
capacl ty in regions of acute demand, notably in the Moscow
region where new coalmines will feed them, some developrment
of nuclear power (discussed in Appendix FS
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Transmission of firbure power supplies from east to west

10. The general problem of conveying energy fron the
eastern region of surplus to the energy-deficient regions of
the west and the part to be played by coal in solving this
problem have already been mentioned. The electrical tesk is
to deliver power, by 1980, at an annual rate commonly quoted
at 225 milliard kWh. For this purpose, the largestv possible
size of generator is favoured, and here the Soviet designers
have set no limit to the econommy of scale at which they aim,
The two 800 MW sets, one installed and th2 other to be in 1971,
may lead them to adopt this size, at least for the first of the
projected stations, although one of 1,000 MW is already in
course of design and mention has been made of the firzt 1,200 MW
site as duec to ccme into operation at some unspecified time
during the next decade, The main problem, however, 1is not the
cptimum size of generating sets but long-distance transmission,
for existing 5C0 kV AC lines have been ruled out as inadequate
for carrying such loads from the Siberian and Kazakh
conlfields to the main Buropean grid. The experts are now
collecting dita from experimental lines of higher voltage -
one of 750 kV AC from Konakovo to Kashira and one of 800 kV DC
from Volgograd o the Donbass, the latter now being adopted
and under construction to supply Fkibustuz power to the Moscow
region., Some of the TESTS seem to be based on a requirement
of 2,500 km and 1,500 kV (DC), though as early as 1966 a
3,000 km line capable of carrying 6,000 kW per single string
was advocated as the best means of bringing Siberian power to
Central Russia. The writer added that the "Energeset proyekt"
Institute had "already evolved all the data for such a
project” and went on to anticipate voltages as high as
2,000-2,200 kV for this purpose in the more distant future.
Another expert suggests 2,400 kV.as the minimum requirement
for integrating the remoter power scurces into an A11-Union
grid. Comnstruction of the power stations and development of
the already chosen coalfields await the success of these
researches, The greater part of the output of the projected
thermal stations - though perhaps-not- of the hydreo-edpctric -
would then flow westwards, but plenty would remain for
consumption nearer at hand.

Hydro-electric power

11. Hydro-electric stations produced 120 milliard kWh
of power in 1970 or 16.2 per cent of total electric power cutput.
In terms of coal equivalent, this was only about 1 per cent of
the total production of primary energy. At the end of that
year, hydro-electric capacity stood at 31 million kW or about
19 per-cent of the total. An article published in August
1968 stated that 35 hydro stations
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aggregating 31 million kW were under construction. The
enormous hydro stations latterly built or partly built in the
Soviet Union, howevar, take even longer to complete than the
thermal staticns, and much of the projected new .capacity will
be uwncompleted in five years time. The Russlans apparently
intend the share of hydro-electric power, both in output and
capacity, to remain much the same in 1975 as in 1969. In view
of the remoteness of the main reserves. of water povier, however,

~even this seems unlikely to be attainable.

12. The Russians have estimated their total resources
of hydro-electric power as follows:

: Pechriological Percentage
Area ctential utilised
(MilTiiard kwh) Ia 1567

European USSR (including Urals) - 354,9 : 14.9
of which Centre _ ” 64,6 32,4
 North-West ' 54,9 19.7
North Caucasus , 53.4 | 4,1
Trans-Caucasus : 92.5 5.1
Other (largely Ukraine and Urals)¥* 89.5 16,0
Bastern Region - 1,751.2 2.1
of which Siberia . 756,5 3.4
Central Asia 248.17 2.2
Other (mainly Soviet
A ‘Far East)* 746,0 0,8
Total USSR : - 2,106.1 4,2%*

* These "Other" figures are omitted from the Soviet tatle,
and are residuals.

%% The utilisation figure of 4,2 per cent in 1967, when
applied to the total potential, agrees with the published
figure of 88,571 milliard kWh of hydro-electric power
produced in that year.
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13. The table shows that utilisation is much higher in
the west (except for the Caucasus) than in the east, and the
Russisans have indicated that in the present and immediately
foreseeable state of technology - notably that of large low
pressure water turbines - hydro-electric development in
European Russia proper is approaching its limit. Nevertheless
a number of pump-storage hydro péwer plants are being planned
in this area to meet peak periocds of power demands. Prospects N
in the east are more obscure,. Siberia already has in Krasnoyarsk
(5,000 MW) and Bratsk (4,100 MW) the largest-hydro stations in the
world. Capacities at Krasnoyarsk, Sayan and Ust Ilim, when
complete, have been indicated as 6,000, 6,500 and 4,320 MW
respectively; each will include sets of 500 MW _or more
(Krasnoyarsk has ten of this size in operation)., All three
have been under construction fer many years and may take ‘
several more to complete. The building of a chain of
5,000~7,000 MW stations on the middle and lower Yenisey has for
long been mooted and now figures in power plans extending up
to 1530, the existing large Siberian stations are in general
somewhat under-utilised and short of power outlets; the future
growth of Siberian powver demand, though possibly rapid, may
never Justify the huge scheme; and the only known projects
for transmitting power from Siberia to the Urals and Europe
are confined te coal-based stations. The utilisation rate for
the vast Siberjan potential will probavly remain very low for
many years and possibly for ever,

14, In the Soviet Far East, which in proportion to its
area is apparently credited with greater hydro resources than
Siberia, development has hardly begun. These resources are
mainly centred cn the Apur and its tributaries. Previous
hopes for their exploitation have depended on wide-ranging
economic agreements with China or Japan which have not yet
materialised; whether the Russians will proceed alone with ‘
major hydro~electric schemes in this little-developed and
thinly-populated region remains uncertain, Neither here nor in
Central Asia is there any talk of projects ccmparable with those

of Siberia or Soviet Euirope, or of major power deliveries to

the rest of the USSR.
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' SOVIET NUCLEAR ENFRGY ~ PERFORMANCE AND PROSPECTS(1)

T With her vast reserves of conventional fuels and her
extensive hydro-slectric potential, there has been no
~compelling need for the Soviet Unicn to concentrate on the
rapid development cf nuclear-fuelled power stations . The
latter ars abtle to compete econcmically with the conventicnally
fuelled staticns only for the largest power staticns, and for
the present and immediste fubure it is ‘the intention of the
Soviet Ministry of Power to build nuclear power stations only
in those areas of the coumtry where there is.a.serious energy
shortage, i.e, the area west cf the Urals loosely termed
"Burovean™ Russia, and in parts of the Arctic north and. other
relatively inaccessible arsas, where nuclear power has a
built-in advantage because of the difficulties in transporting
convertional fu=ls.

2. Throughout the USSR there are ten nuclear reactors
and associated generating plants of 50 MW(e), or over, in actual
operation. There are 4 separate power stations with capacities
cf this magnitude. Power reactors located in Siberia are
all at the same location and are referred to by the Soviets
as one nuclear power station. These were buili primarily to
produce plutonium and their electricity output is secondary
to this function. Recent information on plans indicates that
installed capacity at nuclear power staticns is to increase
from the present level of 2,000 MW(e) to about 2,640 Mu{e) in
1972, This would include the addition of 440 MW at
Novcronezh, 150 MW at Shevchenko and 48 MWat Bilibine, During
1971-75, 6-8 million KW of capacity are to be put into operation
at nuclear power stations. It is not expected that the propor-
tion of nuclear capacity of the total supply of energy in the
decade 1970~80 will substantially increase.

3 From 1980 onwards, the Russians expect nuclear power
to play an increasingly important part in the Soviet economy
with the development of the fast breeder reactor. A small
experimental station based on this type of reactor went into
operation at the end of December 1968, and two larger
prototypes are under construction. If the design lives up to
its promise, the fast breeder station should generate
electricity demonsitrably cheaper than a conventionally powered
station in most areas of the USSR, and this would undoubtedly
provide the breakthrough which could stimulate a widespread
construction programme from 1930, or even somewhat earlier,
onwards,

(1) This Appendix discusses nuclear energy largely in the
context of electric power stations, the area in which the
'peaceful uses" of atomic energy have been most developed.
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b, So far, the development in the Soviet Union of the
peaceful uses of nuclear energy has been largely directed
towards the production of electric power., Work. has gone
beyond the experimental stage in two further applications -
radio-~isctopes and ship propulsion. In the latter case,
however, nuclear energy is too expensive for general commercial
use, and is still confined to almost wholly military ,
application in the submarine and to ice~breakers. One of the
two prototype fast breedsr reactors, at Shevchenko on the
Caspian coast,will also provide heat for a number of
experimental water desalination equipments. Finally, in the
sane manner as the conventional Soviet TET3, a nuclear station
can be designed to distribute heat as weil as electricity,
and this aspect has not been neglected by the Russians.

=y
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SOVIET UNJON: SUPPLY OF ENERGY FROM AREAS OF
T SURPLUS 10 ARBAGS OF DEFICIBENCT

Te The transfer of energy from regions of surplus to-
those of deficit is one of the main elements in Soviet energy
policy. In this Appendix we examine the transfers now in
Progress and those planned up to 1980. The programme is
primerily designed to supply the northern two~thirds of
European Russia, which accounts for most of the whole country!s
demand, and secondarily the Urals, the former of which is short
of all three of the major fuels and the latter of coking coal
and gas ' ' - : T

2. ~ The Ukraine and the Northern Caucasus still make
good most of the deficiency of the Eurcpean north and west.
The Donbass (including Rostov Oblast) produces some 200.million
tons of coal, about a third of the All-Union total; the
Eastern Ukraine - notably the Shebelinka field - together with
Krasnodar Kray and Stavropol Oblast, produces more than half of
the total for gas. Much of the coal goses nerthwards by rail
and water. The gas is piped largely to the ring pipeline
encircling Moscow but also to Belarussia and the Baltic
republics, . The multiple line running from Rostov and '
Shebelinka to the-Moscow Ring includes the earliest long-distance
high-capacity gas pipeline laid anywhere outside the United
States, and much of the first 40-inch pipe laid anywhere in
the world forms part of the system. There 1is already a fairly
well-developed gas grid covering most Soviet territory west of
the Urals and the first lines connecting it with the gas
deposits of Central Asia have now been laid. As regards oil,
the Ukraine, though it now produces about as much as Rumania
and hopes for 40 million tons in 1980, is itself a deficit
area, whereas the regions producing oil and gas to the north
and south of the Caucasus have little coal., This pattern
Jeaves ample supplies of coal and gas for despatch to northern
and western Russia but hardly any oil., The northward flow of
coal will continue, though whether by 1980 its total volume
will be more or less than at present is not clear. Since the
Donbass should then be providing half the supply of the ccking
grades for the whole country, which should then be 65 per cent
above the 1968 level, the despatches of coking coal will
increase and will continue to cover most of the demand in the
deficient northern region. Presumably those of other European
coals will fall in response to competition from other fuels.
The arrangements for gas are well on the way to completion and
no great expansion of the flow from south to north is likely
in the next. few years.
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. The Volga and. Urals reglon together account for two-
thirds of the Soviet oil output; the volume of production is
stili, though rather siowly. increasing, but its share of the
total has begun to fall and this will continue, These two
provide nearly all the oil conszumed in western and north-
western Russia (mostly piped in as crude) and the Pschora
Basin (on the Arctic immediately north of the Urals) provides
a 1little of the coking coal. The eventual flow of oil from
Volga-Urals to the centre and north-west will continue and -

' should increase, but here again no rapid development ig

exvected, The sameé applies on a much smaller scale to Pechora
coal. Apart from oil, however, the economy of the Urals is
coning to rely on energy resources lying further south and
east.

L, Soviet writers claim that the eastern regons, by

which they mean all territory to the east of the Urals as well

as Central Asia and Kazakhstan, contain nine-tenths of their
country'!s energy reserves, It is impossible to verify this
gereralisation in detail, but meny of the claims made for
individual deposits (such as the allegedly vast unexploited
coalfields of Yakutia) suggest that they may not overstate the
truth., For many years the westward flcw of energy froum these
regions consisted almost entirely of coal - mostly ccking
coal from the Xuznetsk Basin - but it also included a very
1little o0il from Kazakh and Turkmenian fields. It now includes
a large and fast increasing volume of gas. In 1963 the first
of two 40-inch pipelines began delivering Uzbek gas to the
Urals, a second followed two years later and a third, rucning
due south to link with the first two, brought gas from north-
western Siberia, These three lines are now supplying the

rals with gas at somewhere near their optimum rate of .

25930 milliard cubic metres a year. Early in 1967 plans for a
new two-pranch system incorporating much larger pipe were
published - the number of lines depending on the size used -
for delivering gas from other and somewhat remoter fields in
north--west Siberia to the southern Urals and also to European.

Russia. - Work on the first string of the so-called Urals branch

was b§gun, according *o the plan, this branch should in 1980
feed in another 45 milliard cubic metres. However, it is not
fully clear that the Urals will need to bring in so much gas
as this from a distance, for the Russians have announced the
discovery of a large gas deposit in Orenburg Oblast, which is
itself in the southern Urals. If this is exploited for local
use, the increased deliveries expected in this region from
Siberia may perhaps be retarded, diverted or curtailed.
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5, By 1966, .significant production in the new oilfields
of Tyumen Oblast in north-western Siberia and the MangyshleX
Peninsula on the Caspian coast of Kazakhstan had begun. The
Tyumen fields have already made a start towards relieving
Siberia of its hitherto complete dependence on Urals oil, and
Mangyshlak has begun to do the same for the huge territory of
Kazakhstan; both, however, are expected, and are preparing,

« to send much of theilr output to European Russia. The flow of
crude cil and oil products from Bashkiria eastwards along

the existing multiple pipeline system -~ and also by .the railway -.-
across Siberia should soon be halted and by 1980 reversed. A
large .pipeline to take Mangyshlak erude northward to Guryev
and thence to Kuybishev and beyond.is now completed and .
another one is to be laid. Work on a far larger sehame to
pipe Tyumen oil across the northern Urals to the European
north-west, with a westerly extension to parallel the
existing Friendship pipeline to serve Eastern Europe, is due
to start in 1971. (As mentioned above, much of the original
Friendship system is now being duplicated.) One other giant
0il pipeline project is under study, and may take shape
during the 1970s; this appears to consist of one or more 40
or 48-inch lines, again from the Tyumen fields, to run
south~eastwards across Siberia -~ probably collecting more oil
from the still unexploited deposits of the upper Lena -~ to
reach the Pacific at Nakhodka. We do not yet know whether
this project will be incorporated in the coming Five Year
Plan for it looks hard to Jjustify unless Japan were to

accept several times her current import of Soviet crude, and
this in turn might involve increasing the total export
supplies. With Japanese help, this could probably be -

done if the terms were sufficiently attractive, but we doubt
‘whether the Russians will decide on this scheme before 1975.
In the meantime, Siberia's o0il surplus will flow to the west.

UBLI QUE

PUBLI C DI SCLOSEDY M SE EN LECTURE P

6. European Russia has also begun to receive gas from
the ecast, as yet only from Uzbekistan. Apart from the slow
extension of piped supplies within this republic, to its
neighbours in Soviet Central Asia and to the Urals, two very
large gas lines from the Uzbek fields are being laid on a
north-westerly tracé. One of these already connects with the

v gas grid of Buropean Russia, and soon after 1970 both should
reach Moscow and later extend still further north and west.
Larger parallel lines will be added during the 1970s to take

® up to 80 milliard cubic metres a year; this would amount to
nearly 100 million tons of coal equivalent, or nearly three
times the optimum delivery rate of the pair now carrying Uzbek
gas to the Urals.. But there remains the largest of all these
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gas schames, once again based on north-west Siberia, Th%s is
the larger; or Noyxthern Lights "branch", of the double project
already mentioned whose smaller component will serve the
southern Urals. Its tracé will extend from the great gas
deposits of northern Tyumen Oblast and pass north & Moscow to
the northern and western parts of European Russia where it
will link with those already delivering gas from the Uxkraine.
Work on the middle stretches -of one 48-inch line is now
proceeding but there seems to be some doubt as to the number
and diameter of its future parallels, each partly depending on
the other, In the final stage, intended to be complete by -
1980, it is hoped to use pipe of 2.5 metres {96~inch) diameter
and- trial production of this size has now started.

(Presumably this huge pipe will operate at low pressure and
contribute to storage besides delivery,) Planned yearly
deliveries by way of this system to Europe (exdluding the
Urals) are quoted as 85 milliard cubic metres by 1980, If all
the capacity of the lines intended to be laid by 1580 from the
eastern to the western regicns were uscd at optimum rates, gas
wculd account for more than half the total east-west transfer
of energy envisaged for that year. In spite of the very
healthy stete of proved gas reserves in the USSR, there may
well be eome overlapping in the plans for these projects and
gome lag in their execution, but in any event the share of

gas should not be less than.a third. '

7 Meanwhile, the westward de#patch of coal from the -
Kuzbass continues. The Russians expect coal output east of
the Urals to rise from 277 million tons in 1965 to 580 million
in 1980, but ccking coal will comprise less than 100 million
tons of the latter figure; and,; though same of this will _
almost certainly travel westward, the volume will be wuch less
than that going ncrtli from the Dontass. Much will be _
consumed by eastern industry and little, if any, coal of other

rades would be worth the cost in long-distance rail transport,
%This questicn ig further discussed in the following
paragraphs.) Finally, no coal of any kind from the relatively
small and scattered deposits is very likely to leave these . - -
regions except for small exports from the rearest Far Eastern
fields to Japan, We need, therefore, expect no great increase,
and very rossibiv a decrease, in the westward transport of
coal from the eastern regions.

8. A Soviet expert has estimated that oil and gas would
cover about 70 per cent of the future increase in fuel
conzumption in the Buropean part of the USSR (here he seems to
incliude the Urals) and it is clear from this and much other
material that most of the balance is expected to come from coal,
meirly by way of coal-fired power stations. - All available
studies agree that cpencast brown coal from the Kansk-Achinsk
Basin in Central Siberia and the Ekibastuz Basin in northern
Kazakhstan have by to the lowest extraction costs and that
they should be used for fuel thermal power stations sited on
or near coalfields themselves. This would involve DC
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transmission at voltages and over distances not yet approached
anywhere in the world. So far as is known the research carried
out on experimental power lines, though promising, has not yet
conclusively proved the feasibility of the project. Sensibly
enough, however, the Russians seem here as elsewhere to be
planning well ahead of current technical capability, for to do
otherwise would court the risk of stultifying technical
Progress. We have little dcubt that within the next ten years
or so, these remote coalfields - remoter than any other among
the leading coalfields in the countiry -~ will be contributing a
substantial amount of power to the Urals if not beyond.

9. More doubt rests on the scale of these future power
transmissions than on their ultimaie feasibility. As indicated
above under "Coal", their scale will appreciably affect not
only the volume of future coal output but also the degree of
future dependence on cther fuels and hence, probably, the
volume of oil and gas available for export. One Soviet gtudy
assumes a power delivery of 225.2 milliiard kWh per year to the
deficiency areas; this might amount to 15 per cent of 411-Union
power output in 1975 and 10 per cent in 1980; we estimate that
this power would absorb about four-fifths of the output
forecast for 1980 from the Kansk-Achinsk and Ekibastuz Basins
which are the favoured sources of coal. This seems reasonable,
but it does suggest that 1f the transrission problems are
mastered the coal output from these badins might be still
further increased, it is, however, unlikely that a firm
target has yet been fixed. Much here will depend on the success
of the long-distence transmission experiments and on the speed
at which cuch transmission is achieved. OCOaly in the cvent of
failure or uadue delay are the Ryssians likely to turm 1o
alternative patterns for the distribution of coal or to give
much greater emphasis to nuclear power. '

10. In 1965, according to a recent Soviet estimate, the
westward export of energy from the eastern region to Euiopean
Russia and the Urals amounted to 70 million tons of coal
equivalent - still mainly coal but with a rapidly rising
proportion of gas. (The net flcw was, however, far smaller, for
at that time no oil was produced vetween the Uralis and
Sakhalin, and the whole of Siberia, though not Central Asia or
Kazakhstan, was still dependent on Urals oil.) The writer,
Academician Melniliov, goes on to recommend that the total
energy to be transferred should rise to 117 million tons of
coal equivalent in 1670, 330 million tons in 1975 and up to
470 million tons in 1980. Melnikov's is the only available
text which gives overall figures for a process cn the necessity
of which all the Soviet expeits aprear to agree., As early as
1964, Kosygin warned the nation of an impending energy shortage
in the main consuming areas unless active steps were taken.

The measures discussed above should go far to avert this danger.
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