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PREFACE

This is Volume II of a two-volume report of the National
petroleum Council. On November 28, 1961, the Assistant secretary
of the Interior, the Hon. John M. Kelly, wrote to Walter S.
Ha11anan, then Chairman of the National Petroleum Council, as
follows:

liThe Department of the Interior views with concern
the growing shipments of petroleum from the Soviet
Bloc to the Free World. Because of the varied~ut

widespread impact of these shipments upon Free
World nations and upon international relationships
between the United States and other nations, it is
greatly in the interest of national security for
this situation to be better understood.

Accordingly, the National Petroleum Council is
requested to make a factual study of the effects
on the Free World of the exports of petroleum from
the Soviet Bloc, together with such comments and
conclusions as are deemed appropriate."

Pursuant to' thi$ request, the National Petroleum Council
established the Committee on the Impact of Oil Exports from the
Soviet Bloc, and the Working Subcommittee thereof. The Sub­
committee gathered and studied a vast number of facts and data
related to oil exports from the Soviet Bloc. The comprehensive
detail obtained and examined by the Subcommittee comprises this
Volume II. In Volume I the Subcommittee presents its comments
and conclusions, based upon an analysis of the detailed data
contained in Volume II, as well as a concise summary of Volume II.
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TAB L E o F CONVERSION

MULTIPLIED BY EQUALS

Meters 3.281 Feet
Kilometers 0.621 Miles
.Cubic Meters 35.314 Cubic Feet
Metric Ton 1.102 Short TOIlS
Metric Ton 7.3 Barrels
Metric Tons Per Year 0.02 Barrels Per Day
Barrels Per Day 50 Metric Tons Per Year
Hectare 2.471 Acres
Square Kilometer 0.386 Square Miles
square Meter 10.764 Square Feet

A metric ton of standard fuel has a calorific value of 7,000,000 kilocalories, or the eqUivalent
of 27,780,000 British thermal units. For the USSR, to convert the following types of fuel from units of
natural measure to units of standard fuel, apply these factors:

TYPE OF FUEL 1950 1958 1959 1960 1961 1962 1965 1970 1975 1980

Coal* 0.7878 0.7299 0.7304 0.7270 0.7300 0.7400 0.7500 0.7800 0.7800 0.7800

Crude Oil* 1.43 1.43 1.43 1.43 1.43 1.43 1.43 1.43 1.43 1.43

Natural Gas** 1.267 1.207 1.201 1.201 1.201 1.2 1.2 :1:.2 1.2 1.2

Peat* 0.411 0.396 0.380 0.381 0.380 0.380 0.380

Shale* 0.2757 0.3412 0.3362 0.3393 0.340 0.340 0.3488

( Hydroelectric
Power*** 0.590 0.485 0.477 0.468 0.459 0.450 0.396 0.360 0.325 0.290

Nuclear Electric
Power*** 0.455

* Given 'factor times quantity expressed in metric tons yields metric tons of standard fuel.
** Given factor times quantity expressed in thousand cubic meters yields metric tons of standard fuel.

*** Given factor times quantity expressed in thousand kilowatt-hours yields metric tons of standard fuel.

Conversion factors for the various fuels as regards the. European Satellite countries are given in
Table 4-3, P.278

Prior to January 1, 1961, the official exchange rate set the value of the ruble at 25¢ or 4 rubles to
$U.S. 1. The tourist exchange rate prOVided 10 rubles for each $U.S. 1, or 10¢ for each ruble. The ruble
reform, which took place at the beginning of 1961, represented a 'devaluation of that currency. The new ruble,
equal to 10 old rubles, was then declared to be' worth $U.S. 1.11. There are 100 kopecks to 1 ruble; hence the
value of 1 kopeck is l.ll¢.

All of the ruble quotations in this report are in new rubles. In addition, all conversions of rubles
to $U.S. made by the Committee have been made at the existing official exchange rate.

All tons in this volume of the report are given in metric tons.
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LISTING OF REPUBLICS AND

ECONOMIC REGIONS OF THE SOVIET UNION

ECONOMIC REGION*

(

NAME OF REPUBLIC NAME NUMERICAL DESIGNATION

-_.~

Russian Soviet Federated
Socialist Republic (RSFSR)

Estonia
Latvia
Lithuania
Belorussia (White Russia)
Ukraine
Moldavia
Georgia
Armenia
Azerbaydzhan
Kazakhstan
Uzbek
Tadzhik
Kirgiz
Turkmen

Northwest Ia
North Ib
Transcaucasus IV
Volga VI
Center (Central) VII
Urals VIII
west Siberia IX
East Siberia XI
Far East XII

Baltic IIa

west IIb
III

south

Transcaucasus V

Kazakhstan Xa (
Xb

Central Asia

* For purposes of economic planning, the USSR is divided into a total
of 15 geographically defined economic regions. This definition
serves no other purpose and has no political or administrative
significance.

DEFINITION OF SINO-SOVIET BLOC

As used in this report the term Soviet Bloc or Sino-Soviet Bloc
is defined as including the following countries:

Albania
Bulgaria
Communist China
Czechoslovakia
East Germany
Hungary

xix

North Korea
North Vietnam
Outer Mong~lia

Poland
Rumania
Union of Soviet Socialist

Republics (USSR)
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FOREWORD

For this report it was necessary for the Committee to
rely heavily on USSR published statistics and comments. This
involved sifting of a large amount of data in an attempt to
find that which was most authoritative, accurate, and reasonable.
The data that your Committee chose to use and evaluate are
included in this Volume. Same information was collected that
did not, when the study was completed, seem to have a direct
bearing on the results of the study. It was nevertheless
included if it appeared that it might be of benefit to those
using this Volume for supplementary studies. Numerous refer­
ences are given throughout so the original source may be
consulted if desired.

The Committee believes it should be obvious which
facts are from reports of the USSR and other Bloc nations,
and which are calculations and conclusions of the Committee.
Nevertheless it might be well to point out that the Committee
has tried to consistently use the word "planned tl to denote an
official plan of the USSR (or other Bloc nations), and'the
word "estimate tl to refer to a calculation made by the Conunittee.

One final word of caution: Some of the statistics
(particularly cost data) may appear questionable in the light
of difficulties in arriving at comparable data for the U. S.
However, it must be recognized that in some cases certain
data may be more readily fixed in planned and arbitrary econ­
omy. Obviously the Committee had no way of' checking Soviet
statistics except to judge them on the basis of consistency
within Soviet publications.

Where there are known significant omissions in the
USSR cost allocations these have been pointed out.

The Committee wishes to emphasize that even though
it recognizes inaccuracies in some of the cost data reported
by the USSR, a very important aspect is that these data are
apparently used by official planners and operators in decision
making. In many ways it is the data they use" rather than
what is actually true, which is more significant. Furthermore,
it should be noted that the actual cost of production or the
Soviet estimates thereof, is not the true factor in the selling

xx



price of petroleum to the Free World. The Soviet economic
system permits the establishment of selling prices at any level ( -
believed desirable to meet economic and political reqQirements.

The cut-off date for most of the data included in this
~

Volume was June 1, 1962, except for Section SO--Soviet Bloc
Marine Activities-~here the data have been brought up to
September 1, 1962 because such data. were readily available and
reflected significant changes. Since June 1, 1962, the USSR
has published various ~tatistics, particularly its offictal
trade statistics for 1961, which have not been included in this
report •. The Committee has reviewed the newly acquired data and
believes that they do not alte~ its con~lusions.

(
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CHAPTER I

'ENERGY IN THE SOVIET UNION

SECTION I

PRODUCTION OF ENERGY

A. Historical and Planned

For the past several years, the Soviet Union has been
in the process of executing a dramatic, forced shift in the
structure of the primary energy balance of the country. Within
this shift, emphasis is being placed on the expanded production
of the more economical liquid and gaseous fuels. At the same
time the more expensive and less satisfactory solid fuels have
been allocated declining shares in the fuel balance, although
in absolute terms,production of these fuels--coal,shale and
peat--will continue to increase. This shift is shown on Table
1-1, which presents the reported production of energy in the
USSR for 1950'and 1960, and compares this with the Committee's
estimate of production for 1965 and with that planned by the
USSR for 1970 and 1980~ It will be noted that crude oil and
natural gas supplied only 19 percent of the energy in the USSR
in 1950, but by 1960 this share increased to 37.1 percent.
Further, the USSR is forecasting that the participation in the
overall energy picture of crude oil and natural gas will increase
to 60.6 percent in 1970 and to 62.8 percent in 1980.

The reason for this shift is primarily economic in
nature, although the strategic implications are. obvious as
well. The strategic value lies in the fact that the fuel­
consuming economy of the Soviet Union will rio longer pe heavily
dependent upon a single source of fuel. Expanded transportation
facilities, pa~p~cularly pipelines, will be concomitant with
production .increases. Thus no single carrier will be given the
task of fuel distribution. A degree of.flexibility, within
limits, will be achieved, as large consumers of energy, for
example certain of the electric power stations, will be
equipped to burn eithe~ nat~ral gas or residual fuel oil.

3



TABLE 1-1

REPORTED, ESTIMATED AND PLANNED SHIFTS AMONG THE MAJOR SOURCES OF PRIMARY ENERGY IN THE USSR
1950, 1960, 1965 ESTIMATE AND PLANS FOR 1970 AND 1980

UNIT OF 1950 1960 1965 COMMITTEE ES'l'I-MATE 1970 PLAN 1980 PLAN
SOURCE OF NATURAL NATURAL PERCENT NATURAL PERCENT NATURAL PERCENT NATURAL PERCENT NATURAL PERCENT

ENERGY' MEASURE* UNITS !Y MMTSF** OF TOTAL UNITS !Y ~** ~ UNITS !Y ~* ~ UNITS y' MMTSF** ~ UNITS y' MMTSF** OF TOTAL

Coal MMT 261.1 205.7 64.• 6 513.2 373.1 52.1 565.0 423.8 39.6 686-700 540.5 34.9 1,180-1,200 928.2 31.6

Crude Oil MMT 37.9 54.2 17.0 147.9 211.5 29.5 265.0 379.0 35.5 390 557.7 36.0 690-710 1,001.0 34.2

Natural Gas BCM 5.8 7.3 2.3 45.3 54.4 7.6 135.0 162.0 15.2 310-325 381.0 24.6 680-720 840.0 28.6

Hydroelectric BKWII 12.7 7.3 2.3 50.9 23.9 3.3 90.0 41.0 3.8 190 68.4 4.5 570 165.3 5.6

Nuclear BKWII -£I -- -- Neg1. £I Neg1. -- 6.6 £I --hQ. .Jhl -£I ___- £I -- £I ___ £I --
SUB-TOTAL 274.5 86.2 662.9 92.5 1,008.8 94.4 1,547.6 100.0 2,934.5 100.0

,j::.>.
Peat MMT 36.0 !Y 14.8 4.6 53.6·!Y 20.4 2.8 !Y 27.0 2.5 NA NA NA NA NA NA

Shale MMT 4.7 !Y 1.3 0.4 14.1 !Y 4.8 0.7 y' 7.5 0.7 NA NA NA NA NA NA

Fuelwood BCM !I 27.95I1 .....J!.& !I 28.7 511 ~ !I ~ ---2d NA ..1!i>- ..1!i>- NA ..1!i>- ..1!i>-

TOTAL 318.5 100.0 716.8 100.0 1,069.0 100.0 NA - NA

NA = Data not available.
*MMT = Million Metric Tons.

BCM = Billion Cubic Meters.
BKWH = Billion Kilowatt-Hours.

**MMTSF = Million Metric Tons of Standard Fuel. One metric ton of standard fuel has a calorific value
of 7,000,000 kilocalories or 27,780,000 BTU's.

y Except where noted, data have been derived from Soviet statistics and committee estimates given in the
appropriate sections of _this report dealing with production of the fuels in question.

BI Commlttee estimate. .
£! Not available, but as a percent of the total may be considered as insignificant.
!Y!I
y Based on 1965 plan.
if Not calculated.
5lIY
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Perhaps of equal importance to the Soviet Union are
the economic benefits which are to accrue from this shift.
The Committee believes these benefits may include, 'among others:

(a) Reduced labor input per unit of standard
fuel produced;

(b) Reduced capital investment per unit of
new producing capacity added;

(c) Lower transportation costs per unit of
standard fuel incurred in the movement from
the place of production to the consumer;

(d) Comparatively more producing capacity to
be added in a shorter period of time;

(e) Opportunity for introduction of automation
on a wider scale in the energy economy;

(f) Reduced cost of production per unit of
output of standard fuel;

(g) Higher heat content per unit of fuel
produced and probably greater burning
efficiency.

B. Labor Input

The reduction in the input of lal;>or per unit of
standard fuel produced apparently is of considerable importance
to the Soviet planners and much attention has been given to
the ultimate benefits the shift in the energy: balance will
produce in this direction. During the Seveh Year Plan (1959­
65), labor input per one ton of standard fuel produced is to
decline by 0.284 man-days, which is to result in a savings
in 1965 alone of about 291 million man-days. Derivation of
this savings is illustrated in Table 1-2.

5



TABLE 1-2

WEIGHTED AVERAGE MAN-DAYS PER ONE TON OF
STANDARD FUEL PRODUCED IN THE USSR* - 1958 AND 1965

I

1 9 6 51 9 5 8
MAN-DAYS WEIGHTED WEIGHTED

PER TON OF SHARE OF . MAN-DAYS PER SHARE OF MAN-DAYS PER
SOURCE OF STANDARD ENERGY BALAN~ TON OF STANDARD ENERGY BALANCE TON OF STANDARD

ENERGY FUEL**Y {PERCENT)b FUEL** {PERCENT)W FUEL**

Coal 0.917 58.7 0.538 41.3 0.379
Crude Oil 0.234 26.3 0.062 37.0 0.087
Natural Gas 0.066 5.5 0.004 15.8 0.010
Peat 2.237 3.4 0.076 2.6 0.058

0\ Shale 1.559 0.7 0.011 0.7 0.011
Fuelwood 5.000 5.4 0.263 2.6 0.125

TOTAL 100.0 0.954 100.0 0.670

* Excl~ding hydroelectric power and nuclear power.
** One metric ton of standard fuel has a calorific value of 7,000,000 kilocalories

or 27,780,000 BTU's.
yy
W Deriv~d from Table 1-1.

(" ~ ~



The approximate number of workers engaged in 1958 in
producing petroleum, coal, peat and wood were:

Crude Oil
Natural Gas
Coal
Peat
Wood

69,200*
4,250*

1,000,000
100,000
600,000

(

* Excludes those workers in exploration and drilling.

c. Cost of Energy

The shift from the expensive solid fuels to the
relatively cheap crude oil and natural gas will effect a
decline of considerable significance in the weighted average
cost of production of primary energy in the Soviet Union.

As shown in Table 1-3, it is estimated that the
weighted average cost of production of primary energy in the
Soviet Union in 1965 will be about 5.47 rubles per ton of
standard fuel, compal:'ed with 8.66 rubles per ton of standard
fuel in 1958, or a decline of more than one-third. This
decline, if achieved, will represent a savings of more than
3.5 billion rubles in terms of cost of production alone in
1965.

D. Past Performance Compared With Plan

When the original theses of the Seven Year Plan were
published, planned annual ,production goals for ~ach of these
fuels during the years 1959-65 were not given; the statement
limited itself to the announced ranges of production for 1965.

Following publication of these theses, information
became available on planned coal production for each of the
years 1959-65 and on so-called production control figures for
crude oil for 1959-61. For natural gas, only those production
goals for the coming year have been published.

Of the three major sources of energy in the Soviet
Union--coal, crude oil and natural gas--only crude oil has

7



TABLE 1-3

COMPARISON OF WEIGHTED AVERAGE COSTS OF
PRIMARY ENERGY* IN THE USSR - 1958 AND 1965

1 9 5 8 1 9 6 5
WEIGHTED WEIGHTED
AVERAGE AVERAGE

COST OF SHARE OF COST OF COST OF SHARE OF COST OF
PRODUCTION ENERGY PRODUCTION PRODUCTION ENERGY PRODUCTION

PRIMARY (RUBLES/ BALANCE Y (RUBLESI (RUBLES/ BALANCE Y (RUBLES/
ENERGY MTSF*~ _(PERCENT) MTSF**) MTSF**) . (PERCENT) MTSF**)

Coal 10.74 W 58.7 6.30 9.20 41.3 3.80
Crude Oil 2.42 £I 26.3 0.64 1.88 37.0 0.70
Natural Gas 0.60 9/ 5.5 0.03 0.23 15.8 0.04

(X)
8.65 Y 3.4 0.29 8.65 Y 2.6 0.22Peat

Shale 14.83 y 0.7 0.10 14.83 ~ 0.7 0.10
Fuelwood 24.50 y 5.4 1.30 24.50 ~ 2.6 0.61

TOTAL - 100.0 8.66 - 100.0 5.47

* Excluding hydroelectric and nuclear power.
** MTSF = Metric To~s of Standard Fuel. One metric ton of standard fuel

has a calorific value of 7,000,000 kilocalori.'es or 27,780,000 BTU's.
Y Derived from Table 1-1.
W Derived from Table 2-7.
£I Derived from Table 3-25.
9/ De1rived from Table 3-37.

Y.41
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been produced in quantities sufficient to meet the annual
goals during the first three years of the Seven Year Plan,
as shown in the following tabulation:

SOURCE UNIT
OF OF 1959 1960 1961

ENERGY MEASURE PLAN ACTUAL PLAN ACTUAL PLAN ACTUAL

Coal Million
Tons 500.5* 506.5* 515.2 513.0 511.7 510.0

Crude Million
Oil Tons 128.0** 129.6 144.3** 147.9 161.0** 166.0

Natural Billion
Gas Cubic

Meters 39.3 35.4 51.1 45.3 61.3 59.0

* Although coal production in 1959 was 6 million tons in
excess of the revised goal for that year, the revised goal
called for 12 million tons less of coal than originally
had been planned for the first year of the Seven Year Plan.
Therefore, the 1959 level of coal production must be con­
sidered as plan under fulfillment in terms of meeting the
1965 goal.

** So-called control figures as part of the Seven Year Plan
and as such are not necessarily the accepted plan goal for
the year in question. Rather, these were provisional goals
established as part of the program to achieve a production
level of 230-240 million tons by 1965.

Cumulative below-plan· production of coal and natural
gas during 1959-61· totalled 22 million tons of standard fuel.
At the same time, cumulative above-plan production of crude
oil totalled 14.6 million tons of standard fuel, sufficient
to offset about two-thirds of the shortfall in coal and natural
gas. Thus, by the end of 1961, cumulative production of coal,
crude oil and natural gas was 7.4 million tons of standard
fuel less than what had been planned for the first three years
(1959-61) of the Seven Year Plan.

9



E. Estimate of Production for 1965

The original goals for production of coal, crude oil
and natural gas for 1965 were established by the Seven Year
Plan as follows:

(

SOURCE

Coal
Crude Oil
Natural Gas

UNIT OF MEASURE

Million Metric Tons
Million Metric Tons
Billion Cubic Meters

GOAL

606-612
230-240
148.3

Of these original goals, only that for crude oil has been
revised. The accepted official goal for production of crude
oil in 1965 is now 240 million tons. Despite the inability
of both the coal and natural gas industries to meet any of the
production goals for the first three years of the Seven Year
Plan, Soviet authorities, publicly at least, have not deemed
it necessary to make any official downward revisions in the
1965 production goals for these fuels.

Nevertheless, it seems unlikely that production of
coal and natural gas in 1965 will be sufficient to reach the
original planned levels. The Committee estimates that the
production of coal in 1965 will be on the order of 565 million (',
tons (about 92 percent of plan) and the ,output of nat~ral gas
will reach to no more than 135 billion cubic meters (91 percent
of plan).

On the other hand, the production of crude oil in 1965
may reach to as much as 265 million tons, or 25 million tons
(10 percent) in excess of plan.

Thus, the amount of primary energy provided by coal,
crude oil and natural gas in 1965, as estimated by the Commit­
tee, will represent a deficit of about 15 million tons of
standard fuel, as compared with the planned level of output:

SOURCE OF ENERGY

(MILLION METRIC TONS STANDARD FUEL)
COMMITTEE SOVIET
ESTIMATE PLAN

Coal
Crude Oil
Natural Gas

TOTAL

423.8
379.0
162.0

964.8

10

459.0
343.2
178.0

980.2
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The Committee further believes that this deficiency, which is
equivalent to about 1.5 percent of the planned production in
1965, will be of no consequence to the Soviet economy, except
that certain isolated geographic areas of the USSR may be
provided with less fuel than originally planned.

11
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SECTION 2

CONSUMPTION OF ENERGY

A. Soviet Published Data

Other than for only a very generalized description of
consumption of primary energy in the USSR by consumer, little
satisfaction can be obtained in an attempt to develop consump­
tion data by means of reviewing current Soviet literature. It
has been the approach of Soviet planners to exclude light
petroleum products--gasoline, kerosine, light diesel fuel and
lubricants--from the energy consumption balances. The reasons
for this exclusion are not clear and although the deficiencies
in this approach are quite obvious to the Soviet authorities,
there presently is no indication that in the future the
consumption balances will embrace all petroleum products. The
light petroleum products are considered independently in a
separate fuel balance. This balance is not published in the
open literature. In addition, in the consumption balance,
only those quantities of natural gas which are consumed in so­
called productive-exploitational processes, which exclude use
as a raw material in the chemical industry, are included.

The consumption balances presented in Table 1-4 are
typical of those published in the Soviet literature. These
balances, by virtue of exclusion of light petroleum products,
over-emphasize the role of coal in the energy-consuming economy
of the country and, conversely, underplay the importance of
petroleum ..products.

Soviet authorities have estimated that the total
consumption of primary and secondary energy in 1965 would
reach 830 million tons of standard fuel for an increase of
63.9 percent compared with 1958. Of this total, 775 million
tons would be provided by primary energy, but again light
petroleum products were excluded. Such secondary energy
sources as coke-oven gas, blast furnace gas, refinery gas and
coke fines would provide an additional 50 to 55 million tons,
for a total of 830 million tons. (Such secondary sources
provided 42.8 million tons of energy in 1958.)

The distribution of the consumption of all energy by
economic regions of the Soviet Union in 1958 and 1965 is given
in Table 1-5.

12



TABLE 1-4

CONSUMPTION ·OF PRIMARY ENERGY IN THE USSR,
AS PRESENTED BY SOVIET PUBLICATIO~S sI

1958 AND 1965

(

1 9 5 8 1 9 6 5
MI LLI ON METRI C PERCENT MILLION METRIC PERCENT

TONS OF OF TONS OF OF
TYPE OF FUEL STANDARD FUEL TOTAL STANDARD FUEL TOTAL

Coal 362.2 74.4 446.4 57.6
Petroleum

Fuel EI 49.8 10.2 113.7 14.7
Natural Gas 21 30.3 6.2 166.0 21.4
Peat 19.1 3.9 22.8 2.9
Shale 3.9 0.8 7.4 1.0
Fuelwood 91 21.9 4.5 18.7 2.4

TOTAL 487.2 'Y 100.0 775.0 'Y 100.0 (

slV
EI Excludes light petroleum products.
£! Excludes those volumes of natural gas used as a raw material

by the chemical industry.
91 Excludes those quantities of fuelwood gathered by the pop­

ulation and those quantities consumed for non-fuel needs.
~ Use of secondary fuels-energy resources of industry added

42.8 million tons to this total in 1958 and will add about
55 million tons in 1965 £I. These sources include, among
others: Coke-oven gas, blast furnace gas, refinery gas .and
coke fines. Of the latter quantity, about 40 to 45 million
tons will be used for the generation of steam, hot water and
electric power.

13
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TABLE 1-5

REGIONAL GROWTH IN THE CONSUMPTION OF ALL ENERGY
IN THE USSR I AS PLANNED BY SOVIET AUTHORITIES Y

(EXCLUDING LIGHT PETROLEUM PRODUCTS)
1958 AND 1965

ECONOMIC REGION 1958 1965
PERCENT PERCENT

NUMBER NAME PERCENT MMTSF* NATIONAL PERCENT MMTSF* NATIONAL

I Soviet North 10.1 34.3 6.5 10.5 51.4 6.2
II west 5.0 17.0 3.2 4.9 24.0 2.9

III South 36.9 125.5 23.7 36.7 179.8 21.7
IV North Caucasus 5.4 18.4 3.5 5.4 26.5 3.2

V Transcaucasus 4.0 13.6 2.6 5.3 26.0 3.1
VI Volga 7.1 24.1 4.5 6.8 33.3 4.0

VII Center 31.5 107.1 20.2 30.4 149.0 18.0
I-'
~

TOTAL EUROPEAN USSR** 100.0 340.0 64.1 100.0 490.0 59.0

Xa Kazakhstan 17.0 17.0 3.2 18.9 37.8 4.6
Xb Central Asian Republics 10.1 10.1 1.9 12.3 24.6 3.0
IX West Siberia 30.9 30.9 5.8 29.5 59.0 7.1
XI East Siberia 23.4 23.4 4.4 25.8 51.6 6.2

XII Far East 18.6 18.6 ~ 13.5 27.0 2.:l.

TOTAL EASTERN REGIONS** 100.0 100.0 18.9 100.0 200.0 24.1

VIII Urals - 90.0 17.0 - 140.0 16.9

NATIONAL TOTAL - 530.0 100.0 - 830.0 100.0

* MMTSF = Million Metric Tons of Standard Fuel.
** Totals derived independently and may not always agree with the sum of the components.
yY



Although the consumption balances which have been
described are lacking in certain respects, they do present
within limits a generalization of the regional distribution
of consumption of energy in the USSR in 1965, as envisaged
by Soviet planning experts and, therefore, are of value as
aids in permitting some basis fQr analysis of inter-regional
energy production and consumption.

It will be noted that by 1965 the eastern regions
(Kazakhstan and Central Asia, Siberia, and the Far East)
will consume a significantly greater percentage of the entire
Soviet total and European USSR will consume a lesser part
than in 1958, reflecting the results of planned industrial
development in this area.

(

These projections show that the area comprising the
Ukrainian and Mo1davian Republics accounts for more consumption
of fue1--an estimated 21.7 percent in 1965--than any other area.
The second most important consuming area is the so-called
"Center" or Economic Region VII, with the Moscow industrial
complex as its focal point. This area accounts for about one­
fifth of total fuel consumed in the Soviet Union. The Urals is
the third most important area~ it consumes about one-sixth of
the nation's total energy, and its share is to remain constant (
during the Seven Year Plan. Together" the Ukraine, the Center
and the Urals are to account for almost 57 percent of total
fuel consumed in 1965.

As a matter of interest, the several economic regions
of the USSR are grouped into three major geographic areas and
the consumption of fuel in these areas has been broken down
according to type of fuel. These consumption patterns,
shown in Table 1-6, highlight the anticipated growth in the
use of natural gas, particularly in the European USSR and il.
the Urals.

One striking aspect of the above balances is the very
low projected consumption of petroleum fuel (primarily
residual fuel oil and heavy diesel fuel) in the eastern
regions of the country, which in essence covers all of the
land mass east of the Ural Mountains. Requirements for
petroleum fuel in the eastern regions in 1965, converted
to natural units, are in the order of about 14 million tons.

15
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TABLE 1-6

CONSUMPTION OF FUEL IN THE USSR,
BY MAJOR GEOGRAPHIC AREA AND BY
TYPE OF FUEL E:I - 1958 AND 1965

1 9 5 8 1 9 6 5
MILLION METRIC PERCENT MILLION METRIC PERCENT

REGION AND TONS OF OF TONS OF OF
FUEL STANDARD FUEL TOTAL STANDARD FUEL TOTAL

EUROPEAN USSR

Coal 231.8 68.2 250.4 51.1
Petroleum FueiQ! 37.1 10.9 74.1 15.1
Natural Gas 32.3 9.5 122.5 25.0
Other 38.8 11.4 43.0 8.8

TOTAL 340.0 100.0 490.0 100.0

(
URALS

Coal 72.7 80.8 64.4 46.0
Petroleum FueiQ! 10.2 11.3 31.4 22.4
Natural Gas 0.7 0.8 38.2 27.3
Other 6.4 7.1 6.0 4.3

TOTAL 90.0 100.0 140.0 100.0

EASTERN REGIONS

Coal 86.3 86.3 157.0 78.5
Petroleum Fue1B1 7.8 7.8 19~4 9.7
Natural Gas 0.9 0.9 16.0 8.0
Other 5.0 5.0 7.6 3.8

TOTAL 100.0 100.0 200.0 100.0

GRAND TOTAL 530.0 830.0

Y.i!
BI Exciudes light petroleum products.
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B. Estimates of Total Soviet Energy Consumption

As previously stated, the above energy consumption
figures as reported by the USSR do not include all primary
energy. Table 1-7 gives complete energy production, con­
sumption and export balances for the years 1958-62, and
revised projections for 1965 based on latest information.
These figures now include light petroleum products, which
were excluded in the Soviet planned figures previously
discussed.

The estimated energy consumption pattern for the USSR
in 1965 as given in Table 1-7 was constructed from the best
current predictions of 1965 energy production, an estimate of
petroleum consumption in that year, and certain reasonable
assumptions which can be made concerning the exports of other
energy sources. Thus, estimates for 1965 in this table were
obtained as follows:

(a) Estimated energy production is that shown
previously in Table 1-1.

(b) Consumption of hydroelectric, nuclear, peat,
shale and firewood energies is equated to
production.

(c) On the basis of recent trends, the relatively
small net exports of coal and natural gas are
assumed to be 14.9 million tons and 300 million
cubic meters respectively.

(d) Consumption of petroleum (including refinery gas
and loss) is estimated to be 200 million tons in
1965. This estimate is derived from the recent
trend of growth in petroleum consumption with
industrial production, as discussed elsewhere in
this report.

The total energy demand is a function of the industrial
output of the country and of the efficiency of energy utiliza­
tion to achieve this output. The total 1965 energy demand
shown in Table 1-7 has been checked for consistency within the
framework of announced Soviet industrial plans. Figure No.1
shows the historical relationship between apparent energy
consumption and an Index of Industrial Production in the USSR
for the years 1950 through 1961. The Index used on this graph

17
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TABLE 1-7

PRIMARY ENERGY: ESTIMATED PRODUCTION, NET TRADE AND APPARENT CONSUMPTION IN THE USSR
1958-1962 AND 1965

(Million Metric Tons)

PRODUCTION !Y NET TRADE W £! APPARENT CONSUMPTION £I
(STANDARq (PERCENT (STANDA~ (PERCENT (STANDA~ (PERCENT

YEAR SOURCE OF ENERGY FUEL) OF TOTAL) FUEL) QF TOTAL) FUEL) OF TOTAL)

1958 Coal 362.1 56.7 -6.2 23.2 35'5.9 58.2
Liquid Petroleum 161.9 25.3 -20.3 76.0 141.6 23.1
Natural Gas 33.9 5.3 -0.2 0.8 33.7 5.5
Peat 21.1 3.3 0 0 21.1 3.4
Shale 4.5 0.7 0 0 4.5 0.7
Fuelwood 32.9 5.2 0 0 32.9 5.4
Hydroelectric Power 22.3 3.5 0 0 22.3 3.7
Nuclear Electric Power Neg1. !Y Neg1. __0 __0 Neg1. Neg1.

TOTAL 638.7 100.0 -26.7 100.0 612.0 100.0

1959 Coal 370.0 54.3 -6.7 18.9 363.3 56.3
Liquid Petroleum 185.3 27.2 -28.6 80.6 156.7 24.3
Natural Gas 42.5 6.2 -0.2 0.5 42.3 6.5
Peat 23.0 3.4 0 0 23.0 3.6
Shale 4.6 0.7 0 0 4.6 0.7
Fuelwood 34.0 5.0 0 0 34.0 5.3
Hydroelectric.Power 21.8 3.2 0 0 21.8 3.3
Nuclear Electric Power (Est.) Neg1. !Y ~~

__0 __0 Neg1. Neg1.

TOTAL 681.2 100.0 -35.5 100.0 645.7 100.0

1960 Coal 373.1 52.1 -7.4 -15.1 365.7 54.8
Liquid Petroleum 211.5 29.5 -41.5 84.5 170.0 25.5
Natural Gas 54.4 7.6 -0.2 0.4 54.2 8.1
Peat 20.4 2.8 0 0 20.4 3.1
Shale 4.8 0.7 0 0 4.8 0.7
Fuelwood 28.7 4.0 0 0 28.7 4.3
Hydroelectric Power (Est.) 23.9 3.3 0 0 23.9 3.5
Nuclear Electric Power Neg1. !Y Neg1. __0 __0 Neg1. Neg1.

TOTAL 716.8 100.0 -49.1 100.0 667.7 100.0

1961 Coal 372.3 48.8 -7.7 13.1 364.6 51.8

( Liquid Petroleum 237.4 31.1 -50.9 86.3 186.5 26.5
Natural Gas 70.8 9.3 -0.4 0.6 70'.4 10.0
Peat 21. 7 !Y 2.8 0 0 21. 7 3.1
Shale 5.0 !Y 0.7 0 0 5.0 0.7
Fuelwood 28.7 !Y 3.8 0 0 28.7 4.1
Hydroelectric Power 26.7 3.5 0 0 26.7 3.8
Nuclear Electric Power Neg1. !Y Neg1. __0 __0 Neg1. Negl.

TOTAL 762.6 100.0 -59.0 100.0 703.6 100.0

1962 Coal 382.1 46.5 -8.5 11.6 373.6 49.9
Liquid Petroleum 268.8 32.7 -64.3 87.8 204.5 27.3
Natural Gas 84.6 10.3 -0.4 0.6 84.2 11. 3
Peat 23.0 !Y 2.8 0 0 23.0 3.1
Shale 5.6 !Y 0.7 0 0 5.6 0.7
Fuelwood 28.0 !Y 3.4 0 0 28.0 3.7
Hydroelectric Power 29.3 3.6 0 0 29.3 4.0
Nuclear Electric Power Neg1. !Y Neg1. __0 __0 Neg1. Neg1.

TOTAL 821.4 100.0 -73.2 100.0 748.2 100.0

1965 Coal 423.8 39.6 -11.5
qj

11.0 412.3 42.f,l
Liquid Petroleum 379.0 35.5 -93.0 88.7 286.0 29.7
Natural Gas 162.0 15.2 -0.4 0.3 161.6 16.8
Peat 27.0 y 2.5 0 0 27.0 2.8
Shale 7.5 y 0.7 0 0 7.5 0.8
Fuelwood 25.7 y 2.4 0 0 25.7 2.7
Hydroelectric Power 41.0 3.8 0 0 41.0 4.1
Nuclear Electric power ---l.Qy ~

___0 __0 -l.."Q ---.Q..d

TOTAL 1,069.0 100.0 -104.9 100.0 964.1 100.0

(

sI Except where noted, production data have been derived from Soviet statistics and Co~ittee estimates given in the
appropriate section of this report dealing with production of the fuel in question. Data on peat, shale and fuelwood for
1958-1960 have been aerived from 2/,

£I Net export balance designated by use of a minus (-) sign.
£I 1958-1960 data from §/. 1961, 1962 and 1965 have been estimated. Coke is included in the net trade figures for coal.
Q/ By difference. Includes losses and processing requirements.
~ Committee estimate.
iI Derived from Table 1-1.
g/ Excluding natural gas liquids.
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Figure No. 1

USSR APPARENT ENERGY CONSUMPTION· INDEX OF INDUSTRIAL PRODUCTION RELATIONSHIP, 1950· 61 AND 1965 ESTIMATE
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is that published by the U.N. in the Statistical Bulletins
of September, 1957, and February, 1962. From these data a
projection has been made to predict apparent energy consump­
tion in 1965 at increasing indices of industrial production.
The 1965 Index has been estimated at 314, based on an assumed
annual increase in the U.N. Index of 8.7 percent. This rate
of increase appears consistent with the trend in recent years
and also is in line with Soviet statements that industrial
production would increase by 60 percent during the current
Seven Year Plan. Use of this rate of increase yields for
1965 a total energy requirement of 958 million tons of stand­
are fuel for an Index of Industrial Production of 314. (See
Table 1-8)

The inherent inaccuracies of this technique are obvious.
For example, this approach postulates a 1965 industrial production
and also implies that the growth rate for the efficiency of
energy utilization in industrial production will be the same
for the next 4 years as it has been on the average during the
past 12 years. Actually, the efficiency of energy utilization
may grow at a faster rate as total industrial output increases,
as has occurred in other countries during periods of rapid
industrialization. However, the requirement of 958 million
tons of standard fuel as detE~rmined from this projection can be
taken as a most reasonable confirmation of the 964.1 million
tons consumption given in Table 1-7.

C. U.S.-USSR Per Capita Consumption of Energy

Total energy made available for consumption per capita
in the U.S. in 1961 was almost three times those quantities
made availab]: per capita by the controlled, planned economy
of the USSR. Although the fuels industry of the Soviet Union
has been scheduled for particularly high rates of growth during
the Seven Year Plan, Table 1-9 shows that the absolute gap
between per capita energy consumption in the U.S. and in the
USSR--in favor of the U.S. by 161.8 million BTU's in 1958--will
have bE:len reduced only slightly by 1965, to 155.6 million BTU's.

In terms of per capita consumption of petroleum, the
USSR is in an even less favorable position. In 1961, per capita
consumption of petroleum in the U.S. was more than four times
that in the USSR. Even deduction of the very high automotive
requirE~ments for petroleum in the u.s. from petroleum consumption
fails t:o show the USSR in a more favorable light. Their relative
position will have been bettered somewhat by 1965, as very little

20.



change in petroleum consumption per capita in the US is
anticipated.

TABLE 1-8

USSR APPARENT ENERGY CONSUMPTION AND
INDEX OF INDUSTRIAL PRODUCTION RELATIONSHIP,

1950-61 AND 1965 PROJECTION

(

INDEX OF
INDUSTRIAL

YEAR MMTSF* PRODUCTION

1950 321 69
1951 346 80
1952 366 89
1953 392 100
1954 428 113
1955 487 127
1956 520 140
1957 572 155
1958' 612 171
1959 646 190
1960 668 206
1961 704 225 (
1965 Projection 958 314

MIDPOINTS FOR TREND LINE:

1950 324 69
1955 474 127
1961 728 225

* MMTSF = Million Metric Tons of Standard Fuel.

21.
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TABLE 1-9

us - USSR PER CAPITA CONSUMPTION OF ENERGY AND OF PETROLEUM
1950 - 1961 AND 1965 ESTIMATE

~,

U S S R UNITEb STATES
TOTAL ENERGY TOTAL ENERGY PETROLEUM LESS

MILLION (MJ:LLI6i{}~TU'sf PETROLEUM MILLION (MILLION:BTU I sl PETROLEUM AUTOMOTIVE FUELS
YEAR POPULATION !!I CAPITA) (BBLS./CAPITA) POPULATION W CAPITA) (BBLS. ICAPITA) (BBLS. ICAPITA)

1950 181 49.3 1.6 151.2 229 15.7 9.4
1951 184 52.2 1.7 153.4 242 16.8 10.0
1952 187 54.4 1.9 155.8 236 17.1 10.2

I\J 1953 191 57.0 2.0 158.3 239 17.5 10.4
I\J 1954 194 61.3 2.1 161.2 228 17.6 10.3

1955 197 68.7 2.5 164.3 246 18.8 11.1
1956 200 72.2 2.9 167.3 251 19.2 11.4
1957 204 77.9 3.2 170.3 248 18.9 11.2
1958 207 82.2 3.5 173.2 244 19.1 11.3

1959 211 84.8 3.8 176.5 249 19.5 11.6
1960 215 86.4 4.1 180.0 253 19.7 11.6
1961 219 89.3 4.3 184.0 250 19.4 11.4

1965 Estimate 234 114.4 6.2 196.5 270 20.1 11. 7
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SECTION 3

NET TRADE

Data on the net trade of the USSR, by source of energy,
for the years 1958-62 and that estimated for 1965 are presented
in Table 1-7.

In 1958, the Soviet Union showed a net export of 26.7
million tons of standard fuel, or the equivalent of less than
4 percent of production. More than three-quarters of these
exports were in the form of liquid petroleum. It is estimated
that, in 1962, Soviet net exports of energy will increase to
more than 73 million tons of standard fuel or about 9 percent of
production, and by 1965--to about 105 million tons of standard
fuel or almost 10 percent of production. Of 'the total of 105
million tons of standard fuel, liquid petroleum may provide
about Aq percent.
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CHAPTER II

USSR NON-PETROLEUM ENERGY

SECTION 4

COAL IN THE SOVIET UNION

A. Production of Coal

Although considerable publicity has been given to the
shift away from the production of coal in the USSR, this source
of energy at present is the backbone of the fuels economy of
the Soviet Union and will remain as such for a number of years
to come.

Despite the importance of coal to the economy of the
Soviet Union, the performance of this industry in the first
three years of the Seven Year Plan has been wholly unsatisfac­
tory: and it is probable that production in 1965 may represent
a gain during the period 1959-65 of only one-half that which
had been planned.

As shown in Table 2-1 and graphically in Figure No. 2
the production of coal has failed to meet any of the 1959-61
levels deemed necessary by Soviet planners if the goal of
606-612 million tons by 1965 is to be achieved. Cumulative
below-plan production during these three years t~tals 10 mil-'
lion tons, which would not effect any significant strain on the
economy, but it should be pointed out that these shortfalls are
in relation to revised annual goals. If actual production were
compared with those annual goals which had been established as
part of the Seven Year Plan, then cumulative below-plan produc­
tion would reach almost 74 million tons. It is possible that
the failure to meet the annual goals for production of coal has,
in fact, forced the Soviet planning organizations to reduce the
available exportable surplus of petroleum during these years, in
that most probably a portion of the deficit in coal production
was covered by making increased quantities of petroleum available
to the domestic economy.

There are a number of reasons why coal production has
been l?gging recently. Of these, the most important include
the slow rate in the construction of new mines in the Donets
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F.igure. No.2
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Basin, a continued shortage of mining equipment, an inability
to achieve the desired results in the hydraulic mining of coal
and a shift in emphasis from the production of low-grade coal
to production of high-grade coal.

TABLE 2-1

REVISIONS IN THE SEVEN YEAR PLAN GOALS FOR
PRODUCTION OF COAL AND ACTUAL OUTPUT DURING 1959-61

(Million Metric Tons)

(

1958
1959
1960
1961
1962
1963
1964
1965

SEVEN YEAR
PLAN GOALY

512.5
536.3
554.6
571.5
586.4
599.8'
612.0 i/

REVISED
ANNUAL GOAL

500.5 ~
515. 2 ~,
511.7 g"
516.4 !Y

ACTUAL

496.1
506.6
513.2
510.0

565.0 !Y

DEFICIENCY

5.9*
2.1
1.7

-
47.0 W

(

* In relation to the Seven Year Plan goal for 1959. The
revision in the goal did not appear until it was certain
that the plan would not bee met.

Y.!I
W Committee Estimate.
£!2:J
§Ill
!y Derived from Table 2-2.
iI High point of range of 606-612 million tons.

Available information indicates that these problems
will not be solved for some time to come, that the planning
organizations are most aware of this, and that the 1965 goal
for production of coa},unofficially has been revised dowpward
to 580 million tons. ~ An official reduction in the 1965
goalm~y be announced later or the original 1965 goal may be
ignored and emphasis-placed on meeting the 1970 and 1980 goals.
Nevertheless, the Committee believes that actual production of
coal in 1965 is unlikely to exceed 565 million tons.
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The production of coal in the USSR, by type of coal,
for the years 1940-61 and plans for 1962 and 1965 is given in
Table 2-2. Following the end of World War Two, there has been
a slow but steady decline in the share of brown coal in total
output of coal in the USSR, from 33.4 percent in 1945 to 25.1
percent planned for 1962.

The production data given in the above table underline
the relative stagnation in production of coal since 1958. To
illustrate, the increment in production of coal in 1958 was
32.6 million tons, but the cumulative growth since that time
plus that planned for 1962 totals only 20.5 million tons. Thus,
in four succeeding years the USSR will have gained in produc­
tion of coal (if the 1962 plan is met) only two-thirds of that
growth achieved in one previous year--1958.

The regional production of coal, as well as by deposit
and/or basin, for the years 1955, 1958-60 and that planned for
1965 is given in Table 2-3. Locations of coal basins and
deposits are shown on Map No.1. Production by major area has
been as follows (percent of total):

(

AREA 1955 1958 1959 1960

European USSR 53.1 53.3 53.0 52.2 (
Urals 12.0 12.3 12.2 12.1
Eastern Regions 34.9 34.4 34.7 35.7

TOTAL 100.0 100.0 100.0 100.0

As noted in Table 2-3, a slightly higher share of the
growth in production during 1955-60 has been provided by
increases in extraction from deposits in the European USSR,
although most of this growth was achieved during 1956-58.
Since 1958, most of the growth in production has been achieved
in the eastern regions. The absolute growth in 1960--6.6
million tons--was 0.5 million tons less than the growth in
production in the eastern regions.

Only small gains have been noted recently in the share
of open-pit or strip mining of coal, relative to total national
output. Nevertheless, this growth, as illustrated"in Table 2-4
is in keeping with the plan for 1965, which calls for 22.3
percent of total coal produced in that year to be provided by
strip mining. For comparison, strip mining of" coal in 1958
represented 20.3 percent of the total.

28



,r " ~", -'~

TABLE 2-2

PRODUCTION OF COAL IN THE USSR, BY TYPE
1940-1961 AND PLANS FOR 1962 AND 1965

(Million Metric Tons)

HARD COAL BROWN COAL
AS PERCENT AS PERCENT

YEAR TOTAL W AMOUNT W OF TOTAL AMOUNT s/ OF TOTAL

1940 165.9 140.0 84.4 25.9 15.6

1941 151.4 E/ NA NA NA NA

1942 75.5 E/ NA NA NA NA

1943 93.1 Q/ NA NA NA NA

1944 121.5 E/ NA NA NA NA

1945 149.3 99.4 66.6 49.9 33.4

1946 164.1 114.3 69.7 49.8 30.3

1947 183.2 132.2 72.2 51.0 27.8

1948 208.2 150.0 72 .0 58.2 28.0

1949 235.5 169.1 71.8 66.4 28.2

1950 261.1 185.2 70.9 75.9 29.1

1951 281.9 202.5 71.8 79.5 28.2
tv 1952 300.9 215.0 71.5 85.9 28.5
~

1953 320.4 224.3 70.0 96.1 30.0

1954 347.1 243.7 70.2 103.4 29.8

1955 391.3 276.6 70.7 114.6 29.3

1956 429.2 304.0 70.8 125.2 29.2

1957 463.5 328.5 70.9 135.0 29.1

1958 496.1 353.0 71.2 143.1 28.8

1959 506.6 365.2 72 .1 141.4 27.9

1960 513 .2 374.9 73.1 138.3 26.9

1961 510.0 fI 380.5 74.6 £! 129.5 25.4

1962 Plan 516.4 g; 386.8 74.9 fI 129.6 25.1

1965 Plan 606-612 ~
1965 Conunittee

Estimate 565 NA NA NA NA

W Except where noted from ~.
E/ §/ Virtually all of the loss of production of coal during the war years resulted from

the decline in production in the Donets Basin, where output fell off from 85.5 million
tons in 1940 to a low of 3.8 million tons in 1942.

flVg;y
~~



"

TABLE 2-3 (
\

PRODUCTION OF COAL IN THE USSR, BY
REGION AND BY BASIN AND DEPOSIT

1955, 1958-1960 AND 1965 PLAN
(Million Metric Tons)

1960 y
1965

AREA, 1955 Y 1958 Y 1959 Y PLAN~

EUROPEAN USSR

Donets Basin 141.0 181.7 185.1 188.2 225.4
Podmoskva Basin 39.5 47.3 47.1 42.8 35.8
Pechora Basin 14.2 16.8 17.5 17.6 19.0
Georgian SSR 2.7 3.0 2.9 2.8 3.8
Other 9 10.4 15.6 16.1 16.6 22.6

TOTAL EUROPEAN 207.8 264.4 268.7 268.0 306.6
PERCENT USSR 53.1 53.3 53.0 52.2 50.1

URALS

TOTAL URALS 47.1 61.0 61.9 62.1 58.1
PERCENT USSR 12.0 12.3 12.2 12.1 9.5

EASTERN REGIONS

East Siberia 26.6 36.1 36.5 36.9 54.9 (
Far East 17.4 20.0 20.7 21.9 25.8
Kazakhstan

Karaganda 24.7 24.4 24.6 25.8 38.6
Ekibastuzsk 2.3 6.2 6.4 6.0 10.0
Other 9 -.!..:..Q. ~ -.Sl.J... .-Q.& ....b.1.

Total Kazakhstan 28.0 31.5 31.7 32.4 50.9

Central Asia
Uzbek 2.6 3.5 2.9 3.4 NA
Kirgiz 2.7 3.4 3.5 3.5 NA
Tadzhik 0.6 0.8 0.8 0.9 NA
Turkmen --.mL

Total Central Asia 5.9 7.7 7.2 7.8 11.2

West Siberia (Kuznets) 58.5 75.4 79.9 84.1 104.5

TOTAL EASTERN REGIONS 136.4 170.7 176.0 183.1 247.3
PERCENT USSR 34.9 34.4 34.7 35.7 40.4

TOTAL USSR 391.3 496.1 506.6 513.2 612.0

ylQ!
~W
9 By difference.
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TABLE 2-4

DISTRIBUTION BETWEEN UNDERGROUND AND
OPEN-PIT MINING OF COAL IN THE USSR

SELECTED YEARS 1940-1965

UNDERGROUND OPEN-PIT
MILLION PERCENT MILLION PERCENT
METRIC OF METRIC OF

YEAR TONS TOTAL TONS TOTAL

1940 159.6 95.9 6.3 4.1 EI
1950 234.0 89.6 27.1 10.4 EI
1953 278~1 86.8 42.3 13.2 EI
1955 325.6 83.2 65.7 16.8 !21
1956 350.5 81.7 78.7 18.3 EI
1957 373.4 80.6 90.1 19.4 EI
1958 397.5 79.7 98.6 20.3 !21
1959 404.3 79.8 102.3 20.2 !21
1960 408.5 79.6 105.7 20.4 !21
1961 403.9 79.2 106.1 20.8 £!
1962 Plan 404.3 78.3 111.9 £! 21.7

( 1965 Plan 475.5 ·77.7 136.5 g; 22.3

EI 121
!21 W
£I 141
g; 151

It is unlikely that the USSR will meet the plan for
production of coking coal in 1965. This probable shortfall
will have serious repercussions on the metallurgical industry
and the USSR may find it necessary to step up the imports of
coke, concomitantly shutting off exports until this probable
deficiency can be overcome. Data on the production of coking
coals in the USSR for 1940, 1950-61 and plans for 1962 and
1965 are given in Table 2-5. As shown in this table, the
production of coking coal is to increase from 94.4 million tons
in 1958 to 156 million tons in 1965. However, a production of
only 114.1 million tons has been planned for 1962 which, as
indicated above, raises serious doubts as to whether the 1965
goal can be reached.

(
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TABLE 2-5

PRODUCTION OF COKING COALS IN THE USSR
1940, 1945, 1950-61 AND PLANS FOR 1962 AND 1965

(

AMOUNT PERCENT OF TOTAL
YEAR (MILLION METRIC TONS) COAL PRODUCTION

1940 35.3 Y 21.3
1945 29.8 !2/ 20.0
1950 51.7 !2/ 19.8
1951 54.6 !2/ 19.4
1952 58.5 !2/ 19.4
1953 62.2 !2/ 19.4
1954 70.8!2/ 20.4
1955 77.4 !2/ 19.8
1956 83.0 £! 19~3

1957 87.6 £! 18.9
1958 94.4y 19.2
1959 100.8 Y 19.9
1960 110.2 Y 21.5
1961 111.7 21.9 91
1962 Plan 114.1 22.1 91 (
1965 Plan 156.0 !Y 25.5

B. Reserves of Coal

The total geological reserves of coal in the USSR are
estimated by the Soviet authorities to be 8,669.5 billion tons.
Elimination of seams of coal too thin for mining and of coals
whose ash content is considered too high, reduces the total
geological reserves to 7,765.3 billion tons. For purposes of
comparison (although the methods of calculation differ to a
degree), the geological reserves of coal in the(-u.S~ have b53en
estimated at about 1,500 billion tons. 21/ The'distribution of
the Soviet geological reserves of coal by area and by deposit
is given in Table 2-6.
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( TABLE 2-6

RESERVES OF COAL IN THE USSR
BY AREA AND BY.DEPOS~T s/

GEOLOGICAL RESERVES CATEGORY A+B+Cl EI

LOCATION

ElJRt5PEAil{ USSR

BILLION
METRIC TONS

PERCENT
OF TOTAL

BILLION
METRIC TONS

PERCENT
OF TOTlU.

Donets Basin
Podmoskva
Pechora
L'vov-Vo1ynskiy
Dnepr
Georgian SSR
Other

TOTAL

Kize10v
Che1yabinsk
South Urals
Sverd10vsk ... Ob1ast
Other

TOTAL

EASTERN REGIONS

Kuznets
Karaganda
Turgay
Maykyuben' sk
Ekibastuz
Other Deposits

of Kazakhstan
Kavsko-Achinsk
Tungussk
Taymyr
Lenskiy
Sakhalin Island
Central Asia
Other

TOTAL

TOTAL USSR

190.0 2.45 46.44 25.94
17.5 0.23 6.90 3.85

262.4 3.37 5.09 2.84
1.4 0.02 1. 26 0.72
3.7 0.05 2.95 1..65
0.8 0.01 0.38 0.21

-.lh2 0.41 0.08 0.04

507.5 6.54 63.10 35.25

1.1 0.01 0.65 0.40
1.5 0.02 1. 33 0.70
1.5 0.02 1.43 0.80
1.0 0.01 0.48 0.30
1.9 0.03 0.41 0.20

7.0 0.09 4.30 2.40

804.2 10.35 35.70 19.94
46.6 0.60 8.90 ,4.97
35.4 0.46 7.60 4.25
13.4 0.17 1.50 0.84
10.7 0.14 8.40 4.69

16.4 0.21 2.10 1.17
1,207.8 15.52 20.00 11.17
1,516.0 19.52 1. 70 0.95

511.6 6.59 '0.10 Neg1.
2,418.0 31.14 2.30 1. 28

19.4 0.25 2.00 1.19
38.3 0.49 4.10 2.29

613.0 7.93 17.20 9.61

7,250.8 93.37 111.60 62.35

7,765.3 100~00 179.00 100.00

s/ W
BI Category A plus B is consiqered to represent the industrial or commercially exploitable

reserves. Category C_1 designated as probable. reserves, has been de1ine.ated q,uantitatively
and qualitatively by reconnaissance dri1l~ng.
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As l?hown in Table 2-6 the geological reserves of coal
(that amount which is considered as belonging to Categories A
plus B plus Cl' or commercially exploitable plus probable)
represents only 2.3 percent or 179 billion tons. The major
portion of these latter reserves is to be found in the Donets
Basin--about 26 percent of the total--and in the Kuznets
Basin--about 20 percent of the total. More than 62 percent of
the A and Band Cl reserves is to be found in the eastern regions
of the country, and only about 35 percent in the European
regions ·of the USSR. Only minor amounts of coal are available
for exploitation in the Urals industrial region. Consequently,
this area, as described elsewhere, is in the future to rely
heavily upon natural gas as the primary source of fuel.

The larger portion of the geological reserves of coal
is to be found between the depths of 601 meters and 1,200
meters. Distribution of the geological reserves, according to
depth, is as follows:

C. Costs of Production

It is most interesting to note that the planned cost
of production of all coals in the USSR in 1965 is to be 6.97
rubles/ton or about 5 percent higher than the 1955 level but
about 15 percent below 1961 costs. The cost of production
declined in the period 1950-1957 from 7.68 to 6.76 rubles/ton,
but increased in 1958 to 7.92 rubles/ton primarily because of
the reduced work week. ~ Thus, the main effort during the
Seven Year Plan is to be concerned with bringing the costs of
production of coal bCl,ck in line with the cost level which
prevailed prior to introduction of the reduced work week. Some
information is available on what Soviet planners hope costs
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of production will be in 1980. Analysis of this information
indicates that during the 20-year period 1961-80, costs of
production of coal are to be reduced by approximately 55 to
57 percent, to be brought about largely by emphasis of
production through stripping in the eastern regions of the
country. Table 2-7 presents the cost of production for the
years shown.

TABLE 2-7

COST OF PRODUCTION OF COAL IN THE USSR
1950-55, 1957-61 AND 1965 AND 1980 PLANS

YEAR

1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1965 Plan
1980 Plan

RUBLES
PER METRIC TON

7.68 EI
7.41 £/
7.10 £/
6.95 £/
6.84 £/
6.58 £/

NA
6.76 £!
7.92 9/
8.46 §/
8.27 §/
8.17 !I
6.97 £!
4.55-4.71 !V

EI 24/
£/ W
£! ~
9/ The cost of production in 1958 was 20 percent higher than

the cost in 1955.
§/ W
!I l§/
!V £V

Table 2-8 illustrates the considerable fluctuation in
the cost of production of the various types of coal in the USSR
(1959 data).
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TABLE 2-8

COMPARATIVE COSTS OF PRODUCTION OF
SELECTED TYPES OF COAL IN THE USSR ~ - 1959

TYPE OF COAL

Donets
PodMoskva
Kuznets
Pechora
Karaganda
Krasnoyarsk
Irsha-Borodinsk
Nazarova

RUBLES PER
METRIC TON

11.1 lY
7.0
6.8

12.7
6.0
2.4
1.0
1.3

Of the types of coals illustrated in Table 2-8 the Donets coal
has the most influence on the national average, as 36.7 percent
of total annual production is derived from the Donets Basin.
Donets coal is among the most expensive of all coals, being
second only to Pechora coals, whose geographic location in the
far north greatly influences the cost of production. On the
other hand, costs of production of the various types of coal,in
relation to the calorific value, indicate that in this respect
PodMoskva coals (Moscow Basin) are the most expensive of the '
major areas of production. The cost (per ton of standard fuel)
of the Moscow Basin coals, as shown in the following tabulation,
is almost double the cost of the Donets coals: 1£1

(

TYPE OF COAL

Donets
Kuznets
PodMoskva (Moscow Basin)
Kar~ganda

Pechora
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RUBLES PER
METRIC TON

OF STANDARD FUEL

12.5
6.9

23.8
6.5
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D. Consumption of Coal

As shown in Table 2-9, thermal electric power stations
are the largest single consumer of coal in the USSR. The
share of thermal power stations in the total consumption of
coal--about 33 percent in 1958--is to increase to 41.1 percent
in 1965. However, the most dramatic shift in the distribution
of coal among the various consumers is to be brought about by
the transfer of rail transport from steam drive to diesel and
electric. As a result of this change-over, requirements for
coal by rail transport are to decline drastically, and the
share of railroads in the total consumption of coal is to be
reduced from 17.3 percent in 1958 to 1.2 percent in 1965.

TABLE 2-9

CONSUMPTION OF COAL IN THE USSR,
BY CONSUMER sf - 1958 AND 1965 PLAN

1958 1965 PLAN
MILLION PERCENT MILLION PERCENT

CONSUMER METRIC TONS OF TOTAL METRIC TONS OF TOTAL

Communal- 60.1 13.1 102.2 18.3
Households

Coking 71.0 15.5 118.3 21.1
Electric Power 150.0 32.8 230.0 41.1

and Heat from
Thermal Power
Stations

Other Industry 97.7 21.3 102.5 18.3
and Agriculture

Railroads* 79.3 17.3 6.9 1.2

TOTAL 458.1 EI 100.0 559.9 EI£! 100.0

* Steam engines only.
y W
EI Excluding losses in cleaning, etc.
£! Related by Soviet authorities to the plan goal for

production in that year.
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More coal is to be made available for consumption by
the communal-household sector, whose share of total consumption
is to increase from 13.1 percent to 18.3 percent. Growth in
the demand for coal in coking is to increase the share of this
sector from 15.5 percent of the total consumption in 1958 to
21.1 percent in 1965.

Distribution of the consumption of coal by Economic
Region underlines the high relative requirements for coal by
the metallurgical industries of the South and in the Urals,
plus the comparatively large consumption of coal in the Center,
or the Moscow industrial region. Together, these three regions
(South, Urals and Center) accounted for 62.5 percent of total
consumption of coal in the USSR in 1958 but are to falloff to
about 55 percent of the total in 1965, primarily as a result
of displacement of coal by natural gas and, to a lesser degree,
through increased requirements for coal in Siberia. The
regional distribution of consumption of coal in the USSR in
1940, 1958 and that planned for 1965 is given in Table 2-10.

A comparison of the regional production and consumption
of coal for 1958 and that planned for 1965 defines the Urals
industrial region as a coal deficit area both in 1958 and in
1965. l2/ Although as explained elsewhere in this report,
large amounts of natural gas are to be made available to the
Urals industries by 1965, Soviet planners have foreseen no
significant decline in the absolute production of coal in the
Urals, but concomitantly have indicated a minor decline in the
consumption of coal. Thus the coal deficit in the Urals of
32.3 million tons in 1958 will be reduced to a deficit of 28.3
million tons by 1965.

West Siberia and Kazakhstan and the Central Asian
Republics are to maintain their positions as surplus producers
of coal, while the general European area of the USSR is to be
converted from a coal-deficit area to a coal surplus area as
the result of an increase in production in excess of the plan­
ned increase in consumption. The growth in consumption is to
be depressed as a result of increased availability of liquid
and gaseous fuels.
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TABLE 2-10

CONSUMPTION OF COAL IN THE USSR, BY
ECONOMIC REGION - 1940, 1958 AND 1965 PLAN

(Percent of Total)

NUMERICAL
ECONOMIC REGION DESIGNATION 1940Y 1958Y 1965 PLA~

North Ib 0.5 2.2 2.0
Northwest Ia 4.8 3.4 3.4
Center VII 18.5 16.9 13.6
PoVolga VI 2.8 2.5 .1.5
North Caucasus IV 2.9 3.0 2.4
Urals VIII 13.0 19.6 14.8
West Siberia IX 7.3 7.5 11.8
East Siberia XI 5.0 5.7 9.1
Central Asia and

Kazakhstan X 4.2 6.1 8.8
Transcaucasus V 0.4 1.2 0.7
South III 34.5 26.0 26.7
west II 1.5 2.0 0.6
Far East XII 4.6 3.9 4.6

TOTAL 100.0 100.0 100.0

E. Trade

As shown in Table 2-11, the Soviet Union became a net
exporter of coal and coke in 1956 and gradually has strength­
ened her position as a net exporter since that time. Most of
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TABLE 2-11

REPORTED USSR NET TRADE IN COAL AND COKE
1955 - 1960 sf

(Thousand Metric Tons)

EXPORTS IMPORTS NET 9'
YEAR COAL COKE hi TOTAL COAL COKE hi TOTAL COAL COKE hi TOTAL

1955 4,312.7 2,263 6,575.7 8,663.5 631 9,294.5 +4,350.8 -1,632 +2,718.8

1956 5,672.7 2,750 8,422.7 6,390.3 841 7,231.3 + 717.6 -1,909 -1,191.4
~
~.

1957 8,772.3 3,074 11,846.3 3,423.2 519 3,942.2 -5,349.1 -2,555 -7,904.1

1958 9,951.0 3,384 13,335.0 3,826.0 949 4,775.0 -6,125.0 -2,435 -8,560.0

1959 11,069.0 3,424 14,493.0 4,384.0 882 5,266.0 -6,685.0 -2,542 -9,227.0

1960 12,315.0 3,704 16,019.0 4,800.0 921 5,721.0 -7,515.0 -2,783 -10,298.0

sf W
hi For this table, coke has been converted to coal equivalents at the rate of 1.4 tons of coal for each ton

of coke.
9' A plus (+) sign designates net import: a minus (-) sign designates net export.
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the shift in exports has been with respect to coal. In 1955,
the USSR was a net importer of coal to the extent of almost
4.4 million tons, but within 2 years, changed this position
to one of a net exporter of coal to the extent of almost 5.35
million tons. Only a gradual change has been indicated in
the import and export of coke, as the USSR has increased its
net export of this product from 1.6 million tons in 1955 to
about 2.8 million tons in 1960.

1. Exports

The exports of coal and coke from the USSR, as reported
in the Soviet trade statistical handbooks, have been inflated
to the extent that such statistics include Polish coal and
coke which, although shown as having been imported by the USSR,
were re-exported on Soviet account to East Germany*. In order
to derive the actual exports of coal and coke from the USSR
in a given year, the reported exports must be reduced by an
amount equivalent to the quantities of Soviet coal and coke
shown in the trade handbooks as being imported by East Germany
(see Table 2-14). The adjusted exports of coal and coke from
the USSR for the years 1955-60 are given in Table 2-12.

From Table 2-12, it can be seen that of the total
actual exports during 1955-60, those to the West have fluctu­
ated from a peak of 61.5 percent of the total in 1956 to 44.3
percent of the total in 1957, but beyond 1957, the share of
exports to the West apparently has been stabilized into a
growing share of the total, reaching to 56.5 percent in 1960.
The sharp relative decline in exports to the West in 1957 may
be explained by increased deliveries to Hungary and to
Czechoslovakia. As illustrated by Table 2-13, which presents
the adjusted exports of coal and coke from the USSR to other
Bloc countries for 1955-66, the 1957 growth in deliveries to
Czechoslovakia has been preserved in the succeeding years,
whereas the increased deliveries to Hungary in 1957 apparently
were on a one-time only basis.

The major importer in the West of Soviet coal and coke
is Yugoslavia. In 1960 such Yugoslavian imports represented
18.7 percent of total Soviet sales to the West (see Table 2-15).

* Except in 1957, where certain quantities of Polish coal were
re-exported to Hungary and Czechoslovakia.
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TABLE 2-12

ADJUSTED EXPORTS OF COAL AND COKE FROM THE USSR ~
1955 - 1960

(Thousand Metric Tons)
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TABLE 2-13

ADJUSTED EXPORTS OF COAL AND COKE FROM THE USSR
TO OTHER BLOC COUNTRIES ~

1955 - 1960
(Thousand Metric Tons)

1955 1956 1957 1958 1959 1960

ALBANIA
Coke 1.8 3.5 2.0

BULGARIA
Coke 18.5 21.6 62.1 89.0 141.0 103.0

HUNGARY
Q/Coal 0.6 147.2 1,097.5 90.0 67.0 204.0

Coke 384.0 421.3 488.8 617.0 564.0 594.0
woody Coal -2& --b.§. 3.5 ---..L..Q. ---.1:..:2. ~

TOTAL 390.2 572 .1 1,589.8 708.0 632.5 801.0

EAST GERMANY 21
Coal 149.5 148.9 618.1 1,219.0 926.0 547.0
Coke 192.3 320.3 557.3 236.0 316.0 368.0

TOTAL 341.8 469.2 1,175.4 1,455.0 1,242.0 915.0

NORTH KOREA

(
Coal 72 .6
Coke 30.1

TOTAL 102.7

MONGOLIA
Coal 195.6 163.7 78.0 77 .0 74.0 53.0
Coke ~ ~ ~ .-l..:..Q.

TOTAL 195.7 163.8 78.2 77.0 75.0 53.0

POLAND
Coal 19.1 12.2 14.0 390.0 615.0 794.0

RUMANIA
Coal 26.0 133.0
Coke 434.8 413.7 426.8 402.0 419.0 407.0

TOTAL 434.8 413.7 426.8 402.0 445.0 540.0

CZECHOSLOVAKIA
Coal 15.3 80.2 676.7 91 1,010.0 1,036.0 1,054.0

GRAND TOTAL 1,415.4 1,734.6 4,129.2 4,133.0 4,186.5 4,260.0

~ 1V
Q/ Excluding 120 thousand tons of Polish coal re-exported from the USSR.
21 See Table 2-14 derivation.
91 Excluding 180 thousand tons of Polish coal re-exported from the USSR.
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TABLE 2-14

EAST GERMANY IMPORTS OF COAL AND COKE FROM THE USSR
(FROM POLAND ON SOVIET ACCOUNT AND ACTUAL IMPORTS FROM THE USSR) ~

1955 - 1960
(Thousand Metric Tons)

1955 1956 1957 1958 1959 1960

Coal

From Poland on Soviet Account 2,139.5 2,544.4 2,885.9 3,559.0 4,124.0 4,519.0
From USSR 149.5 148.9 618.1 1,219.0 926.0 _547.0

Total Coal 2,289.0 2,693.3 3,504.0 4,778.0 5,050.0 5,066.0
,J:.>.
U1 Coke

From Poland on Soviet Account 434.6 600.9 371.0 678.0 630.0 658.0
From USSR 192.3 320.3 557.3 236.0 316.0 _368.0

Total Coal 626.9 921.2 928.3 914.0 946.0 1,026.0

TOTAL COAL & COKE FROM POLAND
ON SOVIET ACCOUNT 2,574.1 3,145.3 3,256.9 4,237.0 4,754.0 5,177.0

TOTAL COAL & COKE FROM USSR 341.8 469.2 1,175.4 1,455.0 1,242.0 915.0

GRAND TOTAL 2,915.9 3,614.5 4,432.3 5,692.0 5,996.0 6,092.0

5Y .1Q/

r" ~ ~\



TABLE 2-15

REPORTED FREE WORLD IMPORTS OF SOVIET COAL AND COKE
BY COUNTRY ~

1960
(Thousand Metric Tons)

PERCENT
OF

COUNTRY COAL COKE TOTAL TOTAL

Austria 733 64 797 14.5
Belgium 20 20 0.4
Holland 32 32 0.6
Greece 51 9 60 1.2
Denmark 413 76 489 8.9
Italy 475 475 8.6
West Germany 66 66 1.2
Finland 739 99 838 15.2

( France 795 795 14.4
Sweden 141 125 266 4.8
Yugoslavia 927 101 1,028 18.7
Japan 542 542 9.9
Iceland 1 1 2 Insig.
Switzerland 6 6 0.1
Ethiopia 8 8 0.1
Egypt 24 28 52 1.0
Tunisia 21 21 0.4

TOTAL 4,994 503
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Finland is the second largest importer--15.2 percent in 1960,
followed closely by Austria with 14.5 percent and France with
14.4 percent of the total. Thus, these four countries
together accounted for about two-thirds of the Free World
imports of Soviet coal and coke in 1960.

2. Imports

Although the Soviet trade statistical handbooks show
considerable quantities of coal and coke as being imported by
the USSR annually, most of these imports are from Poland, and
as explained above, all of the reported Polish exports of
coal and coke to the USSR are re-exported on Soviet account
to East Germany* (see Table 2-14). Thus, after deducting the
reported imports of Polish coal and coke in quantities equal
to reported East German imports of Soviet coal and coke,
actual Soviet imports of coal for the years 1955-60 may ~e

arrived at as shown in Table 2-16. The Soviet Union does not
report the importation of coke from any other country and,
after making allowances for the re-export of the Polish coke,
shows a balance of no imports of coke.

Table 2-16 further illustrates that in 1955 and 1956
relatively large quantities of Polish coal actually were
imported by the Soviet Union, but no further imports have
been indicated since that time.

Of the actual quantities of coal which are imported
by the Soviet Union, the bulk is provided by Communist China,
which has delivered to the USSR on the average since 1956
about 200 thousand tons each year. Imports from Hungary have
averaged about 50 thousand tons each year since 1958.

* With the exception of 1957, when certain quantities of the
Polish coal were re-exported to Hungary and Czechoslovakia.
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TABLE 2-16

ADJUSTED IMPORTS OF COAL
BY THE USSR ~ - 1955-60

(Thousand Metric Tons)

COUNTRY 1955 1956 1957 1958 1959 1960

Hungary 24.5 30.0 20.0 49.0 47.0 57.0
Poland 5,906.5 !Y 3,595.6 !Y .0 .0 .0 .0
China 520.0 209.0 201.9 208.0 204.0 200.0

TOTAL 6,451.0 3,834.6 221.9 257.0 251.0 257.0

~ 42/ Adjusted by deducting those amounts of coal and coke
shown in the statistical handbooks as imported by the USSR
but which in practice, were re-exported on Soviet account
to East Germany (except in 1957, when certain quantities
were re-exported to Hungary and Czechoslovakia).

!y Actual imports of Polish coal and coke in these years.

F. Pricing

A broad sampling of prices charged by the Soviet Union
for its coal indicates, as in the case of oil, that the European
Satellite countries in 1960 paid by far the highest prices for
coal. On the other hand, those countries which make up the
Communist Far East (Communist China and Mongolia) have during
the period paid the lowest prices per ton, as shown in Table
2-17.

Prices paid by the underdeveloped areas of the Free
World generally have been comparable to those charged to the
Communist Far East.

It is probable that the price differential reflected
in Table 2-17 may be explained by (1) quality of the coal
shipped and (2) implementation of the general Soviet pricing
program which embraces both political and economic motives.
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TABLE 2-17

COMPARISON OF PRICES PAID FOR SOVIET
COALS, BY SELECTED IMPORTING AREAS

1955, 1957 AND 1960
(Rubles Per Metric Ton)

IMPORTING AREA 1955 1957 1960

Industrial West 16.50 21.95 12.91
European Satellites 18.63 21.76 16.39
Communist Far East 12.07 16.15 9.92
Free World Under- 13.54 17.88 10.36

developed Areas

Very little difference exists in the prices paid by
the Soviet Union for coal from the European Satellites and for
coal from Communist China:

(

RUBLES PER METRIC TON
ORIGIN 1955 1957 1960

European Satellites* 13.86 10.00 12.67 (
Communist China 9.59 9.59 12.94

*

G.

Hungary.

Prospects For The Future

Plans for the development of the coal industry during
the 20-year period 1961-80 call for what the Committee considers
to be completely unreasonable production goals. As indicated
by published data, the production of coal is to reach the
following levels:

1970
1975
1980
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686-700 43/
900 44/
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In view of the comparatively high costs of production
of coal, the problems currently retarding expansion of produc­
tion, and of the probability of achieving the planned levels
of extraction of crude oil and natural gas, it is more likely
that the responsible planning authorities will at some future
date take the necessary steps to reduce these goals to levels
more in keeping with desirability and capability.

Nevertheless, it may be useful to discuss some of the
general aspects of the 20-year plan for expansion of the coal
industry.

The growth in production of coal is to be based on the
development of the cheap and readily-exploitable deposits of
coal in the eastern regions of the country. The share of the
eastern regions in the total national production of coal is to
increase from about 41 percent in 1965 to 47.9 percent in
1970 and further to 66 percent in 1980, as shown in the
following tabulation:

PERCENT OF TOTAL
AREA 1960 s/ 1965 s/ 1970 !y 1980 !y

f European USSR 52.2 50.1 44.8 32.5
~ , Eastern Regions 35.7 40.4 47.9 66.0

Urals 12.1 9.5 7.3 1.5

TOTAL 100.0 100.0 100.0 100.0

s/ From Table 2-3.
!y 45/

The shift to the eastern regions will permit an increase
in the amounts of coal produced by stripping. As shown in Table
2-18, in 1980, 51.5 percent of the coal is to be produced from
strip mines, of which 96 percent will be provided by strip
mining in the eastern regions.

The increased production of coal from strip mines will
contribute to growth in labor productivity in coal mining and
to a reduction in the cost of extraction. Output per worker
is to increase from 43 tons per month in 1960 to 140 tons per
month in 1980 which, if achieved, will call for a production
labor force of only 714 thousand as compared to a force of 2.32
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million if there were no change in labor productivity. In
addition, the cost of production of a ton of coal in 1980 (
is to decline to 43 to 45 percent of the 1960 level, for a
savings in production costs of about 40 billion rubles in 1980
alone.

TABLE 2-18

METHODS OF PRODUCTION OF COAL IN
THE USSR ~ - 1960, 1965, 1970 AND 1980

(Percent of Total)

UNDERGROUND
YEAR SHAFT STRIPPING HYDRAULIC TOTAL

1960 79.3 20.4 0.3 100.0
1965 72.7 23.8 3.5 100.. 0
1970 60.1 30.4 9.5 100.0
1980 38.9 51.5 9.6 100.0

(
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SECTION 5

HYDROELECTRIC AND ELECTRIC POWER

A. Potential

In terms of hydroelectric power technical potential-­
1,721 billion kilowatt-hours per year (see Table 2-l9}--the
USSR ranks second in the world, after Communist China, which
has an estimated technical potential of 2,000 billion kilowatt­
hours per year.

Distribution of the technical potential--l,72lpillion
kilowatt-hours per year--among the Economic Regions of the USSR
illustrates the very high degree of concentration of this
potential in the eastern regions of the country, particularly
in East Siberia and the Far East, and to a lesser degree, in
Central Asia. Together these three areas account for almost
three-quarters of the technical potential, as shown in the
following:

(
BILLION PERCENT
KILOWATT- OF

ECONOMIC REGION HOURS/YEAR TOTAL

Northwest 21 1.2
North 25 1.5
Center 15 0.9
PoVolga 43 2.5
Urals 19 1.1
North Caucasus 40 2.3
west Siberia 130 7.6
East Siberia 800 46.5
Far East 250 14.5
west 10 0.6
South 19 1.1
Transcaucasus 64 3.7
Kazakhstan 60 3.4
Central Asia 225 13.1

TOTAL 1,721 100.0
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TABLE 2-19

HYDROELECTRIC RESOURCES
OF THE USSR Y

(

BASIS

Theoretical potential
(including minor rivers) BI

Theoretical potential (based on
the 1,477 largest rivers) Y

Technical potential £!

Economic potential 91

y1!
BI Theoretical potential

Gross head of the river.
The me.an river flow, with
100 percent efficiency of
conversion and no losses.

£! Technical potential
From an engineering stand­
point, but disregarding
economics. Losses are
considered.

91 Economic potential
Amount of hydroelectric
resources considered to
be economically exploitable.
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MILLION
KILOWATTS

420.0

340.0

196.5

137.0

BILLION
KILOWATT­
HOURS/YEAR

3,680

2,978

1,721

1,200
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B. Production

For the past several years the output of electric
power by hydroelectric plants has represented about 17 to 18
percent of the total electric power generated in the USSR.
The generation of electric power by hydroelectric power
stations is compared with total electric power output in the
USSR for the years 1950-61 and with that planned for 1962 and
1965 in Table 2-20.

TABLE 2-20

GENERATION OF ELECTRIC POWER IN THE USSR sf
1950-1961 AND PLANS FOR 1962 AND 1965

OF WHICH, FROM HYDROPOWER STATIONS
TOTAL (MILLION AMOUNT (MILLION PERCENT OF

YEAR KILOWATT-HOURS) KILOWATT-HOURS ) NATIONAL TOTAL

1950 91,226 12,691 13.9

( 1951 104,022 13,722 13.2
1952 119,116 14,908 12.5
1953 134,325 19,201 14.3
1954 150,695 18,561 12.3
1955 170,225 23,165 13.6
1956 191,653 28,984 15.1
1957 209,688 39,429 18.8
1958 235,350 46,478 19.7
1959 265,112 47,630 18.0
1960 292,274 50,913

EI£!
17.4

1961 327,000 !iYEi 57,000 17.4
1962 Plan 366,000 !fY 66,000 EI£! 18.0
1965 Plan 520,000 Y!iY 90,000 £!!f 17.3

sf Except where noted, from 11.
ElY
£! Estimated on the basis of planned addition to capacity.
Y~
!iY2I
!fy
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TABLE 2-21

CAPACITY FOR GENERATION OF ELECTRIC POWER IN THE USSR Y
1950-61 AND PLANS FOR 1962 AND 1965

TOTAL OF WHICH, FROM HYDROPOWER STATIONS

~ (THOUSAND KILOWATTS) (THOUSAND KILOWATTS) (PERCENT OF TOTAL)

1950 19,614 3,218 16.4
1951 22,117 3,338 15.1
1952 25,250 3,814 15.1
1953 28,602 4,520 15.8
1954 32,815 5,135 15.6
1955 37,246 5,996 16.1
1956 43,470 8,498 19.5

U1 1957 48,397 10,040 20.7
U1

1958 53,641 10,863 20.3
1959 59,267 12,710 21.4
1960 66,721 14,781 22.2
1961 73,800 W 16,600 !Y 22.5
1962 Plan 82,700 y 19,000 !Y 23.0
1965 Plan 114,000 y 25,000 Y 21.9

Y Except where noted from 7/
c'b/ 8/ -- -£I Estima te.
Y !i/
Y 10/
Y 11/

~ .~ ~,
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The installed capacity for generation of electric
power at hydropower stations represents a slightly higher
portion of total electric power generating capacity in the
country than does actual output. In addition, this share of
the national total has been steadily increasing, from 16.1
percent in 1955 to 23 percent in 1961, whereas for the past
several years, the generation of electric power by hydropower
stations has shown a decline, if only slight, as a percent of
the national total. Total capacity for generation of electric
power in the USSR and that available at hydropower stations
for 1950-61 and plans for 1962-65 is illustrated in Table 2-21.

The regional distribution of production of hydro­
electric power, when compared with the regional distribution
of the technical potential, clearly illustrates the varying
degree of development of this potential within the USSR--as
might be expected. For example, the Northwest contains only
1.2 percent of the estimated hydropower technical potential,
yet in 1955 the production of hydroelectric power in this
region represented more than 25 percent of total hydropower
output. Apportionment of hydroelectric power output by
economic region of the RSFSR in 1955 is given in Table 2-22.

TABLE 2-22

PRODUCTION OF HYDROELECTRIC POWER
BY ECONOMIC REGION OF THE RSFSR AI

1955
(Million Kilowatt-Hours)

(-

ECONOMIC REGION

North
Northwest
Center
PoVolga
North Caucasus
Urals
West Siberia
East Siberia
Far East

TOTAL

sf W
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AMOUNT

10.2
6,200.0
2,000.0

20.1
0.0

800.0
18.5
37.0

3 .• 1
9,088.9



Table 2-23 presents the distribution of electric power
output and generating capacity for 1958-60 between the (
European portion of the USSR (Economic Regions I to VIII) and
the eastern regions of the country. There has been no shift
regionally with respect to generating capacity, and only a
slight relative gain in the output of electric power in the
eastern regions. However, in terms of developing the output
of electric power in the eastern regions from hydroelectric
power stations, the Seven Year Plan is to bring about a marked
change. In this change, as shown in the following tabulation,
although the output of electric power in the eastern regions
is to increase from 38 percent of the total in 1958 to 46
percent in 1965, that generated from hydropower stations in
the eastern regions is to increase from 24.4 percent of the
total hydropower output in 1958 to 40.5 percent in 1965.

(PERCENT OF TOTAL)
1958 1965 PLAN

TOTAL TOTAL
ELECTRIC HYDRO- ELECTRIC HYDRO-
POWER POWER POWER POWER

AREA OUTPUT Y OUTPUT BI OUTPUT Y OUTPUT BI

European USSR 62 75.6 54.0 59.5
(

(including Ura1s)*
Eastern Regions 38 24.4 46.0 40.5

TOTAL 100 100.0 100.0 100.0

* Economic Regions I to VIII.
y 14/

121 .!.21

C. Costs

The Soviet literature states that the generation of
electric power by hydrostations is much cheaper than generation
by thermal plants. In 1958 such costs at point of manufacture
represented less than 23 percent of cost of output by thermal
stations. Implementation of the Seven Year Plan calls for a
reduction in cost per kilowatt-hour of hydropower to only 15
percent of comparable cost by thermal stations.
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TABLE 2-23

REGIONAL DISTRIBUTION
OF ELECTRIC POWER GENERATING

CAPACITY AND OUTPUT IN THE USSR Y
1958 - 1960

/~.

1958 1959 1960
CAPACITY OUTPUT CAPACITY OUTPUT CAPACITY OUTPUT
(M KVT*) (B KWH*) (M KVT*) (B KWH*) (M KVT*) (B KWH*)

European USSR 33.4 142.1 37.0 160.4 41.0 174.8
Eastern Regions 20.2 93.3 22.3 104.7 25.7 117.5

TOTAL 53.6 235.4 59.3 265.1 66.7 292.3

VI
- - - - - - - - - - - -(PERCENT OF TOTAL)- - - - - - - - - -co - -

European USSR 62.3 60.4 62.4 60.5 61.5 59.8
Eastern Regions J7.7 39.6 37.6 39.5 38.5 40.2

TOTAL 100.0 100.0 100.0 100.0 100.0 100.0

Y 1lI
* M Kvt = Million Kilovolts.

B Kwh = Billion Ki1owatt~Hours.



TABLE 2-24

COMPARATIVE COST OF GENERATION
OF ELECTRIC POWER IN THE USSR

BETWEEN THERMAL AND HYDRO STATIONS
1955, 1958 AND 1965 PLAN

(Kopecks Per Kilowatt-Hour)

STATION 1955 1958 1965 PLAN

Thermal 1.000 Y 0.83 EI 0.60 EI
Hydro 0.206 £I 0.19 EI 0.09 EI
Hydro as Percent 20.6 22.9 15.0

of Thermal

y 16/

ElllI
£1]&/

Nevertheless, Khrushchev, in a speech given at the
dedication of the Kuybyshev Dam on August 10, 1958, called for
priority to be given to the construction of thermal plants, in
order that the USSR could install capacity at a faster rate,
thus to support the USSR in the program of catching up with and
outstripping the US. Khrushchev recognized that to embark on
this program was to deliberately accept an increase in costs
of electric power, but that the desire to win time and to
obtain the maximum increase in electric power generation far
outweighed this cost disadvantage. (The surprisingly low
reported cost of hydropower in relation to thermal power is
believed to be due to the accounting practice of not charging
any interest on the investment, although plant costs are
apparently completely amortized.) Since that time, however,
installation of new capacity at thermal electric power stations
has not kept pace with the desired plan levels, but neverthe-
;less represents the best results obtainable under current
conditions.

Thermal electric power stations will throughout the
Seven Year Plan continue to rely upon coal as the major source
of fuel, although the share of coal in total fuel consumed is
to decline from 76.6 percent in 1958 to 64.5 percent in 1965.
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As shown in Table 2-25, most of the displacement of coal will
be the result of increased deliveries of natural gas and
petroleum (residual fuel oil) to thermal power plants.

TABLE 2-25

CONSUMPTION OF FUEL BY ELECTRIC
POWER STATIONS OF THE USSR ~/

1958 AND 1965 PLAN

1958 1965 PLAN
MILLION MILLION

METRIC TONS PERCENT METRIC TONS PERCENT
OF STANDARD OF OF STANDARD OF

TYPE OF FUEL ·FUEL TOTAL FUEL TOTAL

Coal 95.8 76.6 150.2 64.5

Natural Gas 8.5 6.8 36.0 15.5

Petroleum 6.9 5.5 27.5 11.8

Peat 7.8 6.2 11.0 4.7

(
Shale 1.0 0.9 3.3 1.4

Other 5.0 4.0 5.0 2.1

TOTAL 125.0 100.0 233.0 100.0

D. Consumption
,

In each of the past 10 years, industry has consumed
about 65 to 67 percent of the total output of electric power
in the USSR. Only about 11 percent of the total output is
used for illumination and for the everyday needs of the popu­
lation. The remainder of the available electric power is
distributed fairly equally in meeting the needs of transport,
consumption by the generating stations themselves and losses
in the system. The consumption of electric power in the USSR,
according to the consumer, for the years 1950 and 1955-60 is
given in Table 2-26.
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TABLE 2-26

CONSUMPTION OF ELECTRIC POWER IN THE USSR, BY CONSUMER ~
1950 AND 1955 - 1960

ELECTRIC POWER
INDUSTRY TRANSPORT STATIONS LOSSES IN SYSTEM OTHER W TOTAL

PERCENT PERCENT PERCENT PERCENT PERCENT PERCENT
YEAR BKWH* OF TOTAL BKWH* OF TOTAL BKWH* OF TOTAL BKWH* OF TOTAL BKWH* OF TOTAL BKWH* OF TOTAL

1950 60.6 66.4 2.6 2.9 5.2 5.7 6.3 6.9 16.5 18.1 91.2 100.0
1955 113.3 66.6 5.4 3.2 10.9 6.4 10.3 6.0 30.3 17.8 170.2 100.0

O"l 1956 126.9 66.2 6.5 3.4 12.1 6.3 11.8 6.2 34.4 17.9 191. 7 100.0
I-' 1957 138.3 65.9 7.7 3.7 13.0 6.2 13.2 6.3 37.5 17.9 209.7 100.0

1958 154.2 65.5 9.2 4.0 14.6 6.2 14.7 6.2 42.7 18.1 235.4 100.0
1959 173.3 65.4 11.5 4.3 17.0 6.4 16.4 6.2 46.9 17.7 265.1 100.0
1960 190.5 65.2 14.2 4.8 18.3 6.3 17.8 6.1 51. 5 17.6 292.3 100.0

* BKWH = Billion Kilowatt-Hours.
~20/
W Including consumption by the communal economy, as shown in Table 2-27.
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Distribution of consumption among the several sectors
of the so-called communal economy of the USSR for 1950 and
1955-59 is given in Table 2-27.

TABLE 2-27

CONSUMPTION OF ELECTRIC POWER BY THE COMMUNAL
ECONOMY OF THE USSR Y

1950, 1955-59
(Million Kilowatt-Hours)

WATER
ILLUMINATION AND
AND EVERYDAY STREETCARS SEWER

YEAR NEEDS AND BUSES SUBWAYS LINES TOTAL

1950 9,944.7 888.0 166.8 1,355.5 12,355.0
1955 16,485.0 1,377.0 311. 0 2,193.8 20,366.8

/
1956 18,513.0 1,500.9 352.3 2,390.0 22,756.2

( 1957 20,101.9 1,621.7 361.5 2,650.8 24,735.9
1958 22,631.9 1,835.6 358.6 3,126.3 27',952.4
1959 24.,777.6 2,005.0 433.8 3,193.3 30,409.7

E. Plans For The Future

Examination of the meager data available on development
of output of hydroelectric power in relation to expansio~ of
the entire electric power industry for the twenty-year period
ending in 1980 indicates that the Soviet Union has planned no
revision of significance in this relationship. As shown in
Table 2-28, the output of electric power from hydropower
stations is to keep pace with the total generation of electric
power. As a result the share of hydropower stations in the
total output of electric power is to remain almost constant
through 1980 within the range of 19 to 21 percent of: the total.
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TABLE 2-28

PLANNED OUTPUT OF
ELECTRIC POWER IN THE USSR

1970, 1975 AND 1980
(Billion Kilowatt-Hours)

YEAR

1970
1975 Committee

Estimate
1980

TOTAL

900-1,000 a/

1,700
2,700-3,000 a/

FROM
HYDROPOWER

STATIONS

190.0 b/

330.0 E/
570.0 c/

HYDRO AS
PERCENT
OF TOTAL

19-21.1

19.4
19-21.1

Implicit in the long range plans developed for the
electric power industry of the USSR is the pronounced shift in
regional demand for electric power, reflecting the general (
ind~strial expansion foreseen for the eastern regions. Imple­
mentation of these plans will bring about a rapid expansion of
consumption of electric power in the eastern regions, to the
effect that by 1980, almost equivalent amounts of electric
power will be consumed in the European USSR (excluding the
Urals) and in the eastern regions (excluding the Urals). The
pattern of this shift is to be as follows: ~

AREA

ELECTRIC POWER CONSUMPTION
(As Percent of Total)

1958 1975 1980

European USSR
Urals
Eastern Regions

TOTAL

61.1
19.4
19.5

100.0

48.1
12.8
39.1

100.0

44.3
11.6
44.1

100.0

More electric power is to be made available to the
population of the country for use in illumination, cooking and
heating. The growth in the relative share of household use is
to be made at the expense of relative deliveries to the
industrial and construction sector, as shown by Table 2-29.
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By 1980 the communal-everynay economy is to consume
about 22 percent of total electric power output (Table 2-29), up
from about 12 percent in 1959. (Tables 2-26 and 2-27).

TABLE 2-29

PLANNED CONSUMPTION OF ELECTRIC POWER
IN THE USSR, BY CONSUMER Y
1965, 1970, 1975 AND 1980

(Percent of Total)

CONSUMER 1965 1970 1975 1980--
Industry and Construction 68.0 65.0 65.0 59.6

Transport 6.0 6.5 6.0 4.4

Commercial - Everyday needs
of urban areas 9.0 9.7 11.0 17.1

Agriculture 4.0 6.0 6.0 6.6

(
(Including commercial -
everyday needs of rural (not
areas) given) (3.5) (3.7) (4.8)

Losses and Station Use 13.0 12.8 12.0 12.3

TOTAL 100.0 100.0 100.0 100.0

Per capita consumption of electric power in the USSR
for all purposes is to increase from 180 kilowatt-hours in
1960 to about 1,900 kilowatt-hours in 1980. If this level is
reached, then the USSR will have succeeded in supplying to its
people slightly more electric power per capita than the U.S.
electric power industry provided per capita in 1960.

(
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CHAPTER III

USSR PETROLEUM (CRUDE OIL AND NATURAL GAS)

SECTION 6

PROSPECTIVE SEDIMENTARY AREAS

Latest Soviet estimates 11 place the known oil-gas
bearing and prospective sedimentary areas of the Soviet Union
at 11.3 million kilometers (4.36 million square miles). The
Committee, with less than complete data, has made an inde­
penpendent study of the sedimentary areas of the USSR and
has arrived at an estimate for the prospective areas of
10.3 million square kilometers (3.98 million square miles)
or about 9 percent less than the Soviet estimate. This esti­
mate does not include basin areas that the Committee condemned
as being non-prospective.

The prospective area that the Committee estimated as
10.3 million square kilometers has been divided into four
classifications as shown on Map No.2. The relative sizes
of these classes as determined from the map are as follows:

DESCRIPTION

MILLION
SQUARE

KILOMETERS

MILLION PERCEN.
SQUARE OF
MILES TOTAL

A Areas of developed sub­
stantial production where
comparable new fields may
be found, or areas into
which similar good produc­
tive trends are believed
to extend.

B Areas of developed but
mediocre production and
reserves in which only
comparable results can be
be expected in the future,
or new areas with limited
objectives (poor traps or
single pay objective).

C Areas without fields but
having hydrocarbon indi­
cations and small produc­
tive possibilities.

TOTAL FAVORABLE AREA

1.46

3.31

2.59

7.36

0.56

1.28

1.00

2.84

10.3

23.2

18.2

51. 7

D

E

Basin areas of unknown or
poor prospects ..

TOTAL PROSPECTIVE AREA

Basin areas considered
non-prospective.

TOTAL BASIN AREA

66

2.95

10.31

3.91

14.22

1.14

3.98

1.51

5.49

20.8

72.5

27.5

100.0



The magnitude of the sedimentary area of the Soviet
Union is indeed impressive. Areas which are suitable for the (
occurrence of petroleum in the USSR extend from the Soviet-
Iranian border in the south to the Arctic Ocean in the north,
and from the western Ukraine across the Caspian Sea to the
Pacific. It is of interest to compare this area with that of
the U.S., thus far the leading producer of crude oil. The
favorable sedimentary area of the U.S., including Alaska and the
Continental Shelf (to a depth of 600 feet) is estimated at 2.12
million square miles. It is believed that Classes A through C
in the above tabulation for the USSR, which total 2.84 million
square miles, can be roughly compared to the 2.12 million square
miles in the U.S.

Thus the Committee concludes that the Soviet petroleum
production levels will not be limited by geological factors
for many years.

(
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( SECTION 7

GEOPHYSICAL AND CORE-DRILLING ACTIVITIES

In its search for oil, the Soviet Union relies heavily
on core drilling and geophysical techniques of prospecting.
Core drilling has been and will continue to be a popular method
of preparing structures for exploratory drilling. This method
affords a simple, economical, and reliable technique for
evaluating shallow oil and gas prospects. Table 3-1 shows
that 3.65 million meters of core drilling was effected in 1961,
and the volume planned is to increase to 6 million meters by
1965.

TABLE 3-1

CORE DRILLING IN THE USSR EI
1951-61 AND PLANS FOR 1962 AND 1965

(Thousand Meters)

(
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1965

(Estimate)

Plan
Plan

VOLUME

1,454.5
1,780.3
2,165.3
2,253.6
2,187.3
2,396.3
2,800.0
3,041.0
3,238.0
3,400.0
3,650.0
4,050.0
6,000.0

(

Except where noted, from 1/.
y
:v

Thus, according to the Seven Year Plan, the annual
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amount of core drilling is to almost double. Nevertheless, the (
relationship between core drilling and exploratory drilling
is to decline during this period. For one meter of exploratory
drilling in 1952-58, there was carried out 0.9 meters of core
drilling. For the 7-year period 1959-65, the relationship will
decline to 0.68 meters of core drilling for one meter of ex­
ploratory drilling, if the plan is met. 1/

At the same time, the average depth of core wells
drilled is planned to increase, from 502 meters in 1958 to 935
meters in 1965. 21 In this, the share of core wells with depths
of up to 500 meters is to decline fro~ 60 percent in 1958 to
18 percent in 1965 and the share of wells with depths from 500
meters to 1,200 meters is to increase from 31 percent to 46
percent.

The geophysical techniques of prospecting have become
more important as the search has 'progressed to deeper fields
and into the flat regions of the Volga River, the Pri-Caspian
Plain, and the vast timber-covered areas of Western Siberia,
where geological surface indications are not prominent. The
number of geophysical parties, and in particular of seismic
crews, has been rapidly expanded as the rate of exploration (
increased in the geologically blind areas. By 1961, there were
reported 850 seismic parties, 200 electric parties, and 100
gravity parties in operation. About 600 areas were under ex­
ploration. Expansion of effort to 1,200 seismic crews is
planned by 1965. The actual growth of the geophysical effort,
covering the years 1946 to 1961, with estimates for 1965, is
shown in Table 3-2.

Many prospective areas of the Soviet Union are in
deserts, the forests of Siberia, or other regions lacking good
accessibility. The progress in such areas is slow and requires
a greater number of parties for exploration. It is significant
that the USSR has more geophysical crews in operation than the
entire Free-World.
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TABLE 3-2

GEOPHYSICAL FIELD CREWS IN THE USSR,
ACCORDING TO METHOD OF SEARCH

1946, 1950, 1955-59, 1961 AND 1965 ESTIMATE

METHOD 1946 Y 1950 ~ 1955 Y 1956 !?I 1957 !?I 1958 !?I 1959 !?I 1961 sf 1965

Seismic 24 118 250 309 371 432 499 850 1,200 g;
Electric 37 88 68 79 90 92 93 200 250 Y
Gravimetric 30 52 107 123 133 143 156 100 200 Y
Magnetic 16 21 4 6 6 6 6 6 12 Y
Airborne

Magnetometer 0 0 6 6Y oij 8g/ 10 Y 12 Y 20 e/

-...J TOTAL 107 279 435 523 600 681 764 1,168 1,682
I-'

Supporting hi ~ 292 330 I 393Y 370 a/ NA NA NA NA

GRAND TOTAL 192 571 765 916 970 NA NA NA NA

y£j
!?Ill
sf §/
g;21
Y Committee estimate.
ij1:.Q/
g/ W
hi Field-geophysical parties. Of these, gas well-logging parties totalled 180 at the beginning of 1955.
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SECTION 8

DRILLING

A. Exploration

Although not definitely stated in the Russian
literature, it is apparent that the Soviets use generally
the same definitions to classify a well as those used in
the u.S. oil industry. The major difference appears to be
in the practice of delineation drilling after a discovery.
In the U.S., wells after discovery are generally classed
as development wells. In the Soviet Union, delineation
drilling after discovery is classed as exploratory drilling.
The Soviet classification is that which has been used through­
out this report.

In terms of annual volume, exploratory drilling
exceeded that for development drilling for the first time
in 1959, which was in line with the general trend established
for the Seven Year Plan. In the Seven Year Plan there is to
be almost 1.5 meters of exploratory drilling for each meter
of development drilling. But for the twenty-year period
1961~80, emphasis is to shift again to development drilling
and it is estimated that during these years the volume of
exploratory drilling will be about one-half of development
drilling.

As a share of total exploratory drilling, those
volumes allocated by Soviet planners to natural gas have been
steadily increasing, from 16 percent in 1955 to 33 percent in
1961. For the years 1959-65, exploratory drilling allocated
by the planners for natural gas is to represent about 44
percent of all exploratory drilling and for the period 1961­
80, it will be 55 percent. Exploratory drilling for oil and
gas during the years 1950-61, and plans for 1962, 1965, 1959­
65, and 1961-80 are given in Table 3-3.

Distribution of exploratory drilling during 1920-58
by area of the USSR underlines the concentration of drilling
in the Urals-Volga, the North Caucasus and Azerbaydzhan and
the lack of attention which has been given so far to the ex­
ploration for oil and gas in the regions of Siberia, where
more than 48 percent of the prospective sedimentary area is
be found. (See Table 3-4)
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TABLE 3-3

EXPLORATORY DRILLING FOR OIL AND GAS IN THE USSR
1950-61, PLANS FOR 1962, 1965, AND 1961-80

(Thousands of Meters)

(

YEAR

1950 Y
1951 Y
1952 Y
1953Y
1954 Y
1955 Y
1956 Y
1957
1958
1959
1960
1961
1962 Plan
1965 Plan
1959-65 Plan
1961-80 Plan

CRUDE OIL

1,980.3
2,170."7
2,088.2
2,250.9
2,018.1
1,916.6
1,999.0
2,266.3 f?I
2,628.0 f?I
2,822.0 f?I

"bl3,038.0 :2

3,030.6 f?I
NA

6,705.0 f?I
34,140.0 f?I
78,430.oil

NATURAL GAS

147.0
204.5
191 •. 0
230.7
249.4
325.0
315.0
602.0 £I
741.0 £I
940.0 £I

1,012.0 £I
1,500.4 !!Y

NA
gl3,407.0 :;u

15,000.0 V
86,570.0 :JY

TOTAL

2,127.3
2,375.2
2,279.2
2,481.6
2,267.5
2,241.6
2,314.0
2,868.3 9/
3,369.0 9/
3,762.0 9/
4,050.0 9/
4,531.0 Y
5,150.0 Y

10,112.0 hi
49,140.0 !/

150-180,000.0 1/ (

y1/
f?I By difference.

£lY
9/:V
,y1j
Y~
WY
hili
!/JV
1/ By difference, based on the midpoint of the 1961-80 range.

:JY:Y
1/ 10/

73

(



,./--, ~

TABLE 3-4

DENSITY OF EXPLORATORY DRILLING ACCORDING
TO SELECTED AREAS OF THE USSR ~ - 1920-58

PROSPECTIVE DENSITY OF
SEDIMENTARY AREA £I DRILLING

EXPLORATORY DRILLING (THOUSAND (METERS PER
(THOUSAND PERCENT SQUARE PERCENT SQUARE

AREA METERS) OF TOTAL KILOMETERS ) OF TOTAL KILOMETER)

TOTAL USSR 33,866 100.0 11,300 100.0 3.00

SELECTED AREAS
...,J
,J:l. Urals-volga 10,742 31.7 684 6.1 15.70

North Caucasus 7,743 22.9 250 2.2 31.00
Azerbaydzhan 6,566 19.4 50 0.4 131. 30
Siberia 922 2.7 5,460 48.3 0.17

~ ll/
£I Note that this is from USSR sources. The Committee's estimate of total

prospective sedimentary area for the USSR of 10.3 million square kilometers
compares with the 11.3 million square kilometers shown here.



Considerable difficulty has been encountered in the
attempt to meet the annual goals for drilling of exploratory /
wells. The problem areas appear to be (1) the poor quality of (
bits, (2) the poor quality of drill pipe and (3) low efficiency
of the turbodrill at increased depths. As a consequence, not
a single annual goal for exploratory drilling has been met
during the five-year period 1957-61, as illustrated in Table
3-5. For the first two years of the Seven Year Plan, reported
exploratory drilling volumes represented less than 88 percent
of plan, or a cumulative shortfall of 1,070 thousand meters.
Of this shortfall, 473 thousand meters were to have been expended
in the drilling for natural gas, and the remainder--597 thousand
meters--for crude oil, as shown in the following:

(THOUSAND METERS)
1 9 5 9 196 °YEAR PLAN ACTUAL SHORTFALL PLAN ACTUAL SHORTFALL

Crude Oil 3,144.sV 2,822~ 322 3,313~ 3,038~ 275
Natural

Gas 1,130~ 940~ 190 1, 295f!/ 1,012~ 283

TOTAL 4,274~ 3,762~ 512 4,608~ 4,050el 558

(
~ By difference

~ 111
~ Derived from Table 3-3
.w 181
~ Derived from Table 3-5

The plan for exploratory drilling in 1961 was unful­
filled to the extent of 8.2 percent. Thus, for the three years
1959-61, the cumulative plan for exploratory drilling was met
by only 89.3 percent. Despite these shortcomings, Soviet
'authorities claim that the scheduled increments to proved
reserves of crude oil and natural gas were attained for these
years. (See page 119 and following for discussion of additions
to proved reserves of natural gas.) Certainly, a significant
portion of these increments resulted from more intensive use of
water flooding.
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TABLE 3-5

REPORTED VS. PLANNED EXPLORATORY
DRILLING IN THE USSR - 1957-61

(Thousands of Meters)

REPORTED AS
YEAR PLAN REPORTED Y PERCENT OF PLAN

1957 3,800 Q/ 2,868 75.5
1958 3,711 Y 3,369 90.8
1959 4,274 gj 3,762 88.0
1960 4,6085U 4,050 87.9
1961 5,100 V 4,531 88.8

Y Derived from Table 3-3. gj 14/
Q/ W 5U 15/
~ 111 V W

Exploratory drilling for natural gas has been particu­
larly effective so far in the Soviet Union. As shown in Table
3-6, it was reported that for each meter of exploratory drilling
for natural gas during the period 1951-55, 304.6 thousand cubic
meters of natural gas were found, and for ~he subsequent five­
year period 1956-61, 335.4 thousand cubic meters of natural gas
were found per meter of exploratory drilling. The original plan
covering 1959-65 calls for a decline in the effectiveness of
exploratory drilling for natural gas, to 240 thousand cubic meters
per meter of exploratory drilling, but there is some evidence to
indicate that the volume of exploratory drilling for natural gas
may be reduced by about 20 percent and at the same time, that the
goal for proved reserves has been revised upward which would
indicate a level of effectiveness approximately midway between
the 1951-55 level and the 1956-61 level.

Lacking published Soviet data, the Committee has esti­
mated proved reserves assuming that the crude oil 'proved
reserves/ production ratio remained at 20 to 1 for the period
1950-60, In the light of authoritative Soviet statements
regarding the rate of depletion of major oil fields, this is a
logical assumption to make. On this basis, for the period
1951-55, for each meter of exploratory drilling there was found
89.1 tons of crude oil. In the subsequent five-year period
168.5 tons of crude oil were found for each meter of explo~atory
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TABLE 3-6

EFFECTIVENESS OF EXPLORATORY DRILLING FOR NATURAL GAS IN THE USSR
1951-1961 AND 1959-1965 PLAN

NET INCREMENTS ANNUAL GROSS EFFECTIVENESS
EXPLORATORY TO PROVED PRODUCTION OF ADDITIONS TO OF EXPLORATORY
DRILLING FOR RESERVES E.I NATURAL GAS* EI PROVED RESERVES DRILLING (THOUSAND
NATURAL GAS Y (BILLION (BILLION (BILLION CUBIC METERS

YEAR (THOUSAND METERS) CUBIC METERS) CUBIC METERS) CUBIC METERS) PER METER DRILLED)

1951-55 1,200.0 342.7 22.872 365.572 304.6

1956 315.0 96.4 8.039 104.439 331. 6
1957 602.0 111.0 14.095 125.095 207.7
1958 741.0 289.4 22.522 311. 922 420.9

~ 1959 940.0 696.6 28.863 725.463 771.8
~ 1960 1,012.0 226.0 37.213 263.213 260.1

1961 1,500.4 133.2 51.000 (Estimate) 184.200 122.8

1956-1961 5,110.4 1,532.6 161. 732 1,714.332 335.4

1959-1965 Plan 2/ 15,000.0 3,040.0 558.692 3,598.700 240.0

* Non-associated natural gas.
Y Derived from Table 3-3.
E.I Derived from Table 3-35.
EI Derived from Tables 3-28 and 3-32.

2/W
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drilling. Analysis of the plans for the years 1959-65 indicates
that the effectiveness of exploratory drilling for crude oil for
these years is to fall back to about the 1951-55 level, as
illustrated by Table 3-7.

Because of the classification of exploratory drilling
in the USSR, Soviet authorities can claim a very high ratio of
successful exploratory wells compared to total exploratory
wells drilled. Thus, the USSR is able to show that in 1960, for
example, 44.1 percent of the number of exploratory wells drilled
and tested in that year produced either crude oil or natural gas
(See Table 3-8).

B. Development

Difficulties similar to those in the exploratory drill­
ing program also have prevented Soviet drillers from aChieving
the planned volumes of development drilling for the first three
years of the Seven Year Plan. In these years, the cumulative
plan fulfillment was only 94.6 percent, although, as shown in
Table 3-9, the annual plan for 1960 actually was exceeded.
The success in this year was offset by a very poor performance
in 1959.

At least through 1965, emphasis is to be shifted away
from development drilling to exploratory drilling. In 1965,
the volume of development drilling is to be equivalent to less
than 59 percent of exploratory drilling planned for that year.
For the twenty-year period 1961-80, however, it is apparent that
emphasis again has been given to development drilling and during
these years, there is to be about 2 meters of development
drilling for one meter of exploratory drilling. The volumes
of development drilling for oil and gas during 1950-61 and plans
for 1962, 1965, 1959-65 and 1961-80 are given in Table 3-10.

As shown in Table 3-10, only a small portion of the
annual volumes of development drilling have been allocated to
natural gas. In 1956, the last year for which data are avail­
able, development drilling for natural gas represented only 1.7
percent of total development drilling. For the Seven Year Plan,
7.6 percent of the planned development drilling has been
allocated to natural gas, but for the period 1961-80, it is
estimated that only slightly more than 3 percent of the total for
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TABLE 3-7

EFFECTIVENESS OF EXPLORATORY DRILLING FOR CRUDE OIL IN THE USSR
1951-55, 1956-60 AND 1959-65 PLAN

-.J
\D

PERIOD

1951-55

1956-60

1959-65 Plan

NET INCREMENT CUMULATIVE GROSS
EXPLORATORY TO PRODUCTION ADDITIONS TO

DRILLING PROVED RESERVES OF CRUDE OIL PROVED RESERVES
FOR CRUDE OIL Y (MILLION (MILLION (MILLION
(THOUSAND METERS) METRIC TONS) METRIC TONS) METRIC TONS)

10,444.5 658 £I 272.4 £! 930.4

12,753.3 1,542 £I 572.8 £! 2,114.8

34,140.0 1,584 £/

EFFECTIVENESS
OF EXPLORATORY

DRILLING
(TONS PER

METER DRILLED)

89.1

165.8

Based on production of 240 million
1,295.0 !Ymetric tons in 1965. 2,879.0 84.3

Based on production of 265 million
1,345.0 !Ymetric tons in 1965. 2,929.0 87.2

Y Derived from Table 3-3.
£I Assumed proved reserves/production ratio of 20-1.
£! Derived from Table 3-18.
£/ According to plan the proved reserves of crude oil

in 1965 are to exceed the 1958 level by 1.7 times.
!y Estimate.

~
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TABLE 3-8

SUCCESS OF EXPLORATORY DRILLING IN THE USSR
1951-58 AND 1960

/~

NUMBER OF PRODUCING
NUMBER OF NUMBER OF EXPLORATORY EXPLORATORY

EXPLORATORY EXPLORATORY WELLS YIELDING WELLS AS PERCENT
YEAR WELLS DRILLED WELLS TESTED OIL OR GAS OF THOSE TESTED

OIL GAS TOTAL

1951 ~ NA 1,219 400 100 500 41.0
1952 ~ NA 1,372 469 105 574 41.8
1953 ~ NA 1,337 509 127 636 47.6

00 1954 Y NA 1,421 569 136 705 49.6
0

1955 ~ 1,394 563 698 50.1NA 135
1956 W 1,225 1,153 466 115 581 50.4
1957 W 1,435 1,387 595 121 716 51.6
1958 W 1,627 1,517 585 163 748 49.3
1960 W 1,956 1,831 NA NA 808 44.1

~ 20/

WW



development drilling will be used to provide an expansion in
the natural gas producing base.

TABLE 3-9
(

REPORTED VS. PLANNED DEVELOPMENT
DRILLING IN THE USSR - 1957-61

(Thousands of Meters)

REPORTED AS
YEAR PLAN REPORTED Y PERCENT OF. PLAN

1957 3,240 Q/ 3,288 101.5
1958 3,572 £I 3,518 98.5
1959 4,094 g; 3,386 82.7
1960 3,516 fE.I 3,700 105.2
1961 3,900 V 3,800 97.4

y Derived from Table 3-10

!Y W
£I W
Y 24/
fE.I W
V 26/

C. Drilling Equipment

Most of the drilling in the Soviet Union today is done
by the turbodrill technique. The Soviet turbodrill is a post­
World War II development. In the pre-war years, the turbodrill
was still considered an experimental tool and accounted for
less than 5 percent of the drilling, but following the war
Russian engineers were successful in developing mud-lubricated
rubber bearings which markedly improved turbine performance and
prompted a rapid rise in the use of turbodrills. The equipment
provided an efficient and economical technique for drilling to
moderate depths, and reduced the incentive for importing from
the West drill pipe and tool joints of higher quality than
domestic manufacturers were able to supply. With turbodrilling,
the USSR was able to greatly reduce the fishing jobs when using
the inferior domestic drill pipe, and drilling speed per rig
was increased. By 1950, about 24 percent of the total drill­
ing was done by the turbodrill method, and in 1960, 85 percent
to 90 percent of total volume was effected by turbodrilling.
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TABLE 3-10

DEVELOPMENT DRILLING FOR OIL AND GAS IN THE USSR
1950-61, PLANS FOR 1962, 1965, 1959-65 AND 1961-80

(Thousands of Meters)

YEAR CRUDE OIL NATURAL GAS TOTAL

1950 ~ 2,124.0 31.3 2,155.3
1951 ~ 2,320.9 11.1 2,332.0
1952 ~ 2,588.6 37.2 2,625.8
1953 ~ 2,857.5 22.8 2,880.3
1954 ~ 2,647.4 25.3 2,672.7
1955 ~ 2,729.3 41.2 2,770.5
1956 ~ 2,727.0 48.0 2,775.0
1957 NA NA 3,288.2 !?/
1958 NA NA 3,518.0 !?/
1959 NA NA 3,386.0 !?/
1960 NA NA 3,700.0 !?/
1961 NA NA 3,800.0 £I
1962 Plan NA NA 4,150.0 gj
1965 Plan NA NA 5,930.0 Y

( 1959-65 Plan 30,360.0 !I 2,500.0 sf 32,860.0 hi
1961-80 Plan 315,000.0 Y 10,000.0 JI 325,000.0

(

JI

W
28/
29/
30/
W
By difference.
32/

W
Estimate. A total of 150,000 exp1oitationa1 and supporting
wells is to be drilled during 1961-80. 34/ An average
depth of 2,100 meters per well has been assumed.
Estimate based relationship exhibited between exploratory
drilling and development drilling for natural gas.
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The USSR has exported very few of its turbodrills to other
countries of the Sino-Soviet Bloc. For the six-year period
1955-60, a total of 916 turbodrills (see Table 3-11) were
exported to other Bloc countries. This export represented only
3.8 percent of the production of turbodrills in these years.
Almost two-thirds of such exports in 1960 were made to China
and for the years 1955-60, deliveries of turbodrills to China
accounted for more than 40 percent of the total turbodrills
exported by the USSR.

By 1957, with average exploration well depths exceeding
1,800 meters, (see Table 3-13) weaknesses in the turbodrilling
technique began to appear. The result was that the drilling
rates began to level off after having previously shown a
general improvement. Table 3-12 shows that in 1957 and 1958
rates, levelled off at about 1,082 to 1,084 meters per rig per
month in development drilling; and since then have declined by
about 11 percent to 966 meters per rig in 1961. Similarly,
exploratory drilling rates levelled off in 1958-59 at about
417 to 419 meters per rig per month and in 1960 declined to the
1957 level, and further to 397 meters per rig-month in 1961.
Difficulties developed as needs arose to pump drilling fluids
to lower depths and as drilling formations began to require a
better quality of drilling muds. Both of these requirements
increased friction losses and thus reduced the performance of
bits and rigs. The resulting failure to increase the efficiency
of the rig utilization during this period has prompted some
reorientaotion in turbodrill thinking which has led to a redesign
of the turbodrills, to the development of smaller diameter
turbodrill units, and to research to develop the electrodrill.

As evidence of turbodrill difficulties persisted, the
Soviet engineers began to recommend limiting the turbodrill
technique to 2,000 meters in depth and suggesting the electro­
drill technique for deeper drilling.

Although it has certain advantages over the turbodrill,
primarily in increased :rates and reduced costs, the electrodrill
appears to have its own disadvantages. These are found in the
transmission of electric power to the bottom hole motor, in
keeping break-and-make cable connections leakproof, in overcoming
higher friction losses inside of the drill pipe and in making
electric motors operable at bottom hole temperatures. Thus far
Soviet technical publications have been releasing favorable
comparisons between the electrodrill and the turbodrill, and
plans have been made to increase electrodrilling volume to 15
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TABLE 3-11

PRODUCTION AND EXPORTS OF TURBODRILLS
IN THE USSR - 1955-60

EXPORTS
PRODUCTION (AS PERCENT OF

YEAR (UNITS) (UNITS) PRODUCTION)

1955 2,589 Y 46 s:I 1.8
1956 2,772 EI 148 .91 5.3
1957 3,489 EI 210 £I 6.0
1958 4,213 Y 99 £I 2.3
1959 4,898 Y 171 £I 3.5
1960 6,222 Y 242 Y 3.9

TOTAL 24,183 916 3.8

( TABLE 3-12

EXPLORATORY AND DEVELOPMENT DRILLING RATES
IN THE USSR - 1950, 1955-61 AND 1965 PLAN ~

(Meters Per Rig-Month)

1950
1955
1956
1957
1958
1959
1960
1961 EI
1965 Plan s:I

EXPLORATORY

208.7
305.7
336.8
400.5
416.6
419.0
400.0
397.0
780.0

DEVELOPMENT

629.4
893.3
942.9

1,082.0
1,083.9

995.6
994.0
966.0

1,767.0

y Except where noted, from 44/.
EI 45/
£I 46/
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percent of total drilling by 1965. Nevertheless, at present
the electrodrill accounts for only 2 to 3 percent of the
annual volume of drilling; and there are no more than 20
electrodrills in use in the USSR. 421

TABLE 3-13

AVERAGE DEPTHS OF WELLS IN THE USSR
SELECTED YEARS 1950-80

(Meters)

YEAR EXPLORATORY DEVELOPMENT

1950 w' 1,349 1,146
1955 W 1,748 1,454
1956 Q/ 1,790 1,441
1957 Q/ 1,832 1,478
1958 Q/ 1,857 1,607

Urals-Volga
Bashkir ASSR 1,789 1,816
Tatar ASSR 1,722 1,773
Kuybyshev Oblast 1,807 1,725
Perm Oblast 1,810 1,529
Saratov Oblast 1,873 1,952
Stalingrad Oblast 1,889 1,246

Azerbaydzhan 2,619 1,424
Turkmen 2,357 1,543
Uzbek 1,373 881
Kirgiz 2,284. 2,293
Ukraine 1,941 1,731

1965 Plan 9/ 2,367 1,897
1961-80 Estimate 2,750 3/ 2,100 sJgJ

The number of exploratory and development drilling rigs
in use in the USSR has increased from 1,135 rigs in 1950 to an
estimated 1,279 rigs in 1961, approaching that number of rigs-­
l,360--planned for 1965. Because it is unlikely that the
planned drilling rates for 1965 will be met, rig requirements
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in that year undoubtedly will exceed the 1965 plan requirements
given in Table 3-14. An arbitrary calculation, using 1965
planned levels of drilling but 1960 drilling rates, indicates
a 1965 rig requirement almost double that planned. On the
other hand, it has been estimated elsewhere in this report that
achievement of the 1965 drilling levels is not probable. Never­
theless, the 1965 rig requirements will exceed that planned,
which may lead to shortages, particularly in heavy varieties, if
rig manufacture plans are not altered. It seems likely, however,
that the plans for drilling rig manufacture have been increased,
since hoped for improvements in drilling rates have not materialized.
Alternatively (or perhaps in combination with revised rig manu­
facturing plans) the USSR may look to Western supplies of equipment.
The number of exploratory and development drilling rigs in use
in the USSR in 1950, 1955-60 and that required for 1965 drilling
plans is given in Table 3-14.

TABLE 3-14

ESTIMATED NUMBER OF EXPLORATORY AND DEVELOPMENT
DRILLING RIGS IN USE IN THE USSR ~

1950, 1955-61 AND 1965 PLAN

(
YEAR EXPLORATORY DEVELOPMENT TOTAL

1950 849 286 1,135
1955 611 259 870
1956 565 246 811
1957 597 253 850
1958 674 270 944
1959 748 283 1,031
1960 844 310 1,154
1961 951 328 1,279
1965 Plan :bI 1,080 280 1,360

2,107 Y 497 ~ 2,604 £I

~ Obtained by expanding the drilling rates given in Table
3-12 to a meters/year rate, then dividing the annual
volumes of exploratory and development drilling (Tables
3-3 and 3-10) by the appropriate annual drilling rate.

£! Calculated by using 1965 Planned drilling volumes and rates.
y Calculated by using 1965 planned drilling volumes and 1960

reported drilling rates.

In addition to those rigs actually in use, reports
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indicate that in 1960 there was a large number--on the order
of l,OOO--of idle rigs which, for all practical purposes, were
obsolete. To replace those obsolete rigs and to allow for the
introduction of more modern equipment, the USSR plans to pro­
duce 3,000 drilling rigs during 1959-65. 481

(

For the most part, Soviet rigs now in operation are
suitable for drilling up to 2,000 meters in depth. They have
lifting hook capacities of from 75 to 130 tons and are powered
with either diesel or electric motors up to 800 H.P. The
larger rigs are equipped with 450 H.P. pumps. The development
rigs in this category are identified by series designations 3-D,
5-D, 4-E, and 6-E. In drilling to moderate depths they are
capable of rates of 1,000 to 1,500 meters per month per rig.
As the drilling progresses below 2,000 meters, however, the
rate of penetration falls to 50-70 meters per month per rig.
To improve drilling efficiency below 2,000 meters, the industry
produced heavier rigs designated as 9-D and ll-DE, with pump
working pressures of 2,500 to 3,000 pounds per square inch.
Subsequently, a new series of drilling rig was designed and
approved for introduction in the 1959-1965 period. This group,
known as the BY-50 to BY-300 series, and equipped with
traveling hook cap~cities of from 50 to 300 tons, respectively,
was designed for drilling from 1,000 to 7,500 meters in depth.
By 1965, lighter rigs of this series are scheduled to replace
some 200 of the older rigs now in use in development drilling.
The heavier rigs of the series are scheduled for introduction
after 1965.

(

DESIGN DEPTH
(Meters)

An intensive modernization program for geological­
exploratory rigs also is under way. Here the need for improve­
ment is more pressing than in the case of development rigs,
for the exploration rigs operate in less accessible regions
and must drill to lower average depths. A program of geological­
exploratory rig manufacture and development has been adopted
for the current Seven Year Plan, the magnitude of which is
indicated by the following table: ~

NUMBER OF RIGS
MANUFACTURED PER YEAR

1959 1960 1965 Plan
SERIES

DESIGNATION

YRB-l 30-50 25 40 200
YRB-2 100-250 250 335 400
YRB-3 500-600 503 355 600
YRB-4 Up to 1,200 100 110 250
YRB-5 1,800-2,000 2 5 150
YRB-7 4,500 _5 5 350

TOTAL 885 850 1,950
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Although only one-fourth of the exploration rigs to be
manufactured in 1965 are designed for depths greater than 1,800
meters, the percentage of such rigs is increasing, showing an
expectation of gradually deeper drilling. Of the above-listed
rigs, only the YRB-5 and YRB-7 are deep-drilling exploratory
rigs. The others are essentially for core-drilling.

Until now, the Soviet turbodrill has been the one tool
significantly helpful in the rapid development of the oil fields
of the Urals-Volga and of the USSR as a whole. This tool has
served most admirably the needs of the oil industry and it is
doubtful that, lacking the turbodrill, the USSR could have
achieved the rapid rates of growth in production which have
been characteristic since 1946.

But the Soviet Union is entering a new phase in its
search for additional crude oil and natural gas. In this phase,
which calls for the penetratia>n of the earth I s crust to average
depths of 3,000 to 4,000 meters and even greater, the
performance of the turbodrill so far has been wholly unsatis­
factory.

It is apparent that the maximum depth for practical
operation of the turbodrill is about 2,000 meters, and is about
5,000 meters under any conditions. It has also become apparent
to those in the Soviet drilling industry that the use of the
turbodrill in the Soviet Union may have reached its limit. 50!
As a consequence, drillers in the field have called for the
almost exclusive use of rotary drilling in the deep-drilling
program, but in so doing have encountered opposition at the
Gosplan level, where use of the turbodrill is still advocated.

In use of the turbodrill at depths below 2,000 meters,
the drop in drilling rates has been described as catastrophic.
21/ In this, the poor performance of the turbodrill itself is
not completely to blame; some of the decline in drilling speeds
may be attributed to the relatively poor quality of drilling
bits and of pumps being produced in the Soviet Union. Increases
in the depths of drilling serve to reduce the life of the bit,
which is quite low even at normal depths. Thus, the necessity
of more frequent bit changes, as average depths increase,
results in drastically reduced drilling rates. Selected indices
of deep drilling in the USSR in 1959 and 1960 are presented in
Table 3-15.
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TABLE 3-15

DEEP DRILLING IN THE USSR* ~ - 1959-60
(

ITEM

Average Depth (Meters)
Number of Wells Drilled
Meters Per Bit
Drilling Rate (Meters/Rig-Month)

1959

3,880.0
34.0
20.4

308.0

1960

4,010.0
48.0
24.3

334.0

* Data on deep drilling for Azerbaydzhan, Stavropol'kray,
Chechen-Ingush ASSR and Krasnodar kray.

y W

Soviet engineers claim that depths of up to 7,000
meters could be reached with existing drilling equipment (using
the rotary drill) if the pipe-manufacturing industry could
produce a good quality thin-wall drill pipe having a yield point
of about 110 kilograms per square millimeter. In 1956, the
deepest well in the USSR, located at the Zyrya gas-condensate
deposit near Baku, was 4,812 meters. By 1961, the deepest well (
in the USSR, also at Zyrya, was reported at 5,020 meters, only
a 288-meter gain compared with 1956. It has been reported that
a "veto" exists on the drilling of wells to depths in excess of
4,000 meters pecause of the potential failure of the drilling
column at this point. One group of Soviet experts feels that
even if the USSR possessed the best bits in the world, the step
to the exploitation of deep-lying strata could not be taken
simply because the weight of the column would cause the drill
pipe to fail.

If the deep-drilling program is to be successfully
carried out, the oil industry must be provided with the
following:

(a) Good quality drill pipe and tool joints;

(b) A small-diameter bit, of greater life than
what is currently available;

(c) A smaller-diameter turbodrill capable of
reaching the required depths.

(
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The industry cannot afford to wait for the development
and manufacture of this equipment and material. In the mean­
time, a combination of turbo and rotary drilling of wells will
be carried out, and wells will of necessity be of large
diameter--lO to 11 inches--because the existing smaller-diameter
turbodrills cannot reach the desired depths.

If deeper drilling leads to the increased use of
combination rotary-turbodrill techniques, as seems very
possible, a new series of problems will be created. Of these,
probably the most important is the development of rotary
drilling know-how and the training of drilling crews in rotary
practice. Other problems are related to the development of
mud drilling technology, the production of drilling muds and
drilling mud additives, the production of better quality drill
pipe and tool joints for trouble-free rotary drilling, and the
manufacture of bits capable of carrying high loadings in rotary
drilling. On the other hand, a heavy commitment to the turbo­
drill technique, augmented by much publicity, is apt to slow
down efforts to change from turbodrill to rotary drilling below
2,000 meters. Continued reliance on the turbodrill and
electrodrill techniques, with the inherent lower efficiencies,
would require the operation of a greater number of rigs to meet
drilling volume targets.

In any event, it may be safely predicted that there
will be ever increasing pressures on Soviet oil industry
to seek technology and equipment in Free World markets.

D. Costs

Major problems confronting the Soviet oil industry
with respect to drilling bits, drill pipe, inhibiting effect
of increased drilling depths and the resultant general effect
of reduced drilling speeds have been discussed above. The
influence of these problem areas is particularly evident in an
examination of average costs in the exploratory and development
drilling programs. The data presented in Table 3-16 indicate
that the costs reported by the USSR for exploratory drilling in
1960 increased about 6 percent compared with the 1959 level, to
114.7 rubles per meter. The 1960 exploratory drilling costs
were the highest since 1955 and as such would indicate little
probability on the part of the Soviet drillers of meeting the
1965 planned cost of 83.3 rubles per meter.
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TABLE 3-16

COSTS OF DRILLING IN THE USSR
1955-60 AND 1965 PLAN ~

(Rubles Per Meter)

EXPLORATORY DEVELOPMENT
YEAR DRILLING DRILLING--

1955 127.0 50.2
1956 108.7 45.6
1957 112.2 49.4
1958 110.0 48.6
1959 108.3 49.4
1960 114.7 51.3
1965 Plan !2/ 83.3 37.5

~ Except where noted, from 53/.
!2/ 54/

Similar effects are evident in development drilling.
The 1960 cost per meter of development drilling represented
about ,a 4 percent increase over the 1959 cost per meter, reach- (
ing to 51.3 rubles per meter, for the highest average cost in
the past six years. As has been indicated for exploratory
costs, there seems little likelihood that the 1965 planned
cost for development drilling can be achieved.

E. Requirements for Drill Pipe and Casing

The requirements of steel for use as drill pipe and
as casing in the USSR during 1959-65 are to exceed 3.8 million
tons. In addition, the requirements for steel pipe for pumps
and compressors probably will increase this requirement to
about 6.3 million tons. 22/ The consumption of drill pipe and
casing in the first three years of the Seven Year Plan has
accounted for about 31 percent of total requirements estimated
for the period 1959-65, as shown in Table 3-17.
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TABLE 3-17

ESTIMATED REQUIREMENTS FOR STEEL PIPE
IN SOVIET DRILLING OPERATIONS

1959-61 AND 1959-65 TOTAL
(Million Metric Tons)

ITEM

Drill Pipe ~
Casing bl

TOTAL

1959

0.057
0.300

0.357

1960

0.062
0.324

0.386

1961

0.070
0.360

0.340

1959-65

0.640
3.200

3.840

On January 1, 1960, the industry (RSFSR only) had an
inventory of drill pipe in the amount of 2,432,438 meters, with
a size distribution as follows: 58/

SIZE PERCENT METRIC

'( (INCHES) OF TOTAL METERS TONS

6 16.5 401,352 16,400
5 55.8 1,357,300 39,200
4 14.1 342,974 7,300
3 7.9 192,163 3,800
2 5.7 138,649 2,300

TOTAL 100.0 2,432,438 69,000

The RSFSR requirement for drill pipe in 1961 was about
43,200 tons. Comparison of this requirement with the inventory
given above would indicate an annual replacement of about
two-thirds of the inventory.

Just two years prior, in 1958, 36.8 percent of the
warehouse stock of drill pipe was of 6-inch diameter, which
would seem to indicate that considerable progress is being
made in the shift toward the drilling of smaller diameter holes.

Of the quantity of drill pipe on hand on January 1,
1960, it was estimated that 34.6 percent was first class drill

(
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pipe, 28.3 percent was second class and the remainder third
and fourth class.

That there is an apparent shortage of oilfield
tubular goods is quite clear in the efforts being made to
reduce steel requirements in the oil industry. These efforts
include the use of reinforced concrete in the construction of
storage tanks, the use of small diameter casing, the adaptation
of slim hole techniques, the use of asbestos-cement pipe in
field·gathering lines and in gas distribution systems, and the
revision of standards of thicknesses of oil field tubular
goods.
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SECTION 9

PRODUCTION OF PETROLEUM

A. Crude Oil

1. Historical and Planned

The production of crude oil in the USSR during 1950-61
and that planned for 1962 and 1965 is given in Table 3-18.
Of all of the major forms of primary energy in the Soviet
Union, only the production of crude oil has been in excess of
the annual goal for each of the first three years of the Seven
Year Plan, as illustrated in the following and graphically in
Figure No.3: 1/

(MILLIONS OF METRIC TONS)
1959 1960 1961

Plan
Actual

128.0
129.6

144.3*
147.9

161.0**
166.0

(

(

Cumulative above-plan production of crude oil so far during
the Seven Year Plan has totalled 10.2 million tons.

Because of these early successes, the official goal
for production of crude oil in 1965 now stands at 240 million
tons, an upward revision from the level of 230-240 million tons
established by the Seven Year Plan.

The major portion of the growth in production of crude
oil in the postwar period can be attributed to continued devel­
opment of new producing capacity in the Urals-Volga, to the
extent that the Urals-Volga share of national output in 1960-­
73 percent--very nearly approximated that which had been planned

* The Sixth Five Year Plan, (1956-60), abolished in 1958, had
established 135 million tons as the crude oil production
goal for 1960.

** The level called for by the Seven Year Plan. As a result ~f

exceeding plan in 1959 and 1960, the 1961 goal subsequently
was revised upward to 164 million tons.
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TABLE 3-18

PRODUCTION OF CRUDE OIL IN THE USSR
1950-1961 AND PLANS FOR 1962 AND 1965 sI

(Million Metric Tons)

(

ANNUAL
PRODUCTION

YEAR AMOUNT INCREMENT

1950 37.878
1951 42.253 4.375
1952 47.311 5.058
1953 52.777 5.466
1954 59.281 6.504
1955 70.793 11. 512
1956 83.806 13.013
1957 98.346 14.540
1958 113.216 14.870
1959 129.557 16.341
1960 147.864 18.307
1961 W 166.000 18.136
1962 Plan £I 185.000 19.000

(1965 Plan 240.000
1965 Committee

Estimate 265.000

sf Except where noted, from !I.
Wy
£lY
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Figure No.3

CRUDE OIL PRODUCTION AND GOALS

IN FIRST THREE YEARS OF SEVEN YEAR PLAN
1959· 1961
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for 1965--74 percent. (See Table 3-19) The production in the
next most important area--Azerbaydzhan--has been relatively (
constant (See Table 3-20) with the result that its share of
the national output has declined. The output planned for
Azerbaydzhan in 1965, if achieved, will no more than equal the
output obtained in 1940. There have been no significant
changes in production in other areas of the country and gener-
ally it can be said that the extraction of crude oil in areas
other than the Urals-Volga is proceeding according to directives
laid down by the Seven Year Plan. Locations of the major oil
producing fields are shown on Map No.3.

TABLE 3-19

PRODUCTION OF CRUDE OIL
IN THE URALS-VOLGA

SELECTED YEARS 1940-65

YEAR--

AMOUNT
(M,ILLION

METRIC TONS)

PERCENT OF
NATIONAL

OUTPUT

1940
1945
1950
1955
1956
1957
1958
1959
1960
Sixth Five Year Plan
1965 Plan

1.837
2.833

10.985
41.060
52.546
64.908

NA
NA

107.941
95.900

177.600

97

5.9 s/
14.6 l2/
29.0 £!
58.0 91
62.7 ~
66.0 V

NA
NA

-73.0 g,I
70.0 ~
74.0 §V
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Statute Miles

Natural Gas (billion cubic meters)

1 metric ton equals 7.3 barrels

1 cubic meter equals 35.314 cubic fee

Crude Oil (million metric tons)

• Tayshet

.
Nizhneudinsk

1960 Production, by Economic Region

MAJOR OIL AND GAS PRODUCING AREAS OF THE VI
1961

Predominately Crude Oil

Predominately Natural Gas

Economic region boundary
800600
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400
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Washington, D. C.
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1960 Production, by Economic Region

Crude Oil (million metric tons) • 12.4

40

\~

~ 5.8Natural Gas (billion cubic meters)

1 metric ton equals 7.3 barrels

1 cubic meter equals 35.314 cubic feet

1961

T3yshet

.
Nizhneudinsk

1
Predominately Crude Oil

Predominately Natural Gas

Economic region boundary
Boundories ore not necessarily th~se

recognized by the U.S. Government.
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TABLE 3-20

DECLINE IN IMPORTANCE OF PRODUCTION
OF CRUDE· OIL FROM AZERBAYDZHAN

SELECTED YEARS 1940-65

YEAR

1940 JY
1945 hi
1950 gJ
1955 JY
1956 gJ
1957 gJ
1958 sI
1959 JY
1960 JY
1961 gj
1965 Plan gJ
1965 Estimate

(MILLION
METRIC TONS)

22.231
11.541
14.822
15.305
15.586
15.977
16.497
17.076
17.867
18.700
22.000
23.000 V

PRODUCTION
(AS PERCENT OF
NATIONAL TOTAL)

71.4
59.4
39.1
21.6
18.6
16.2
14.6
13.2
12.1
11.3
9.2 i/
8 V.7

( JY 12/
l2/ W
£! 14/
gj 15/
gJ 16/
£I As related to planned national output.
V 17/

Table 3-21 presents the production of crude oil in the
USSR, by republic, in 1958 and 1961. More meaningful, however,
is the estimated regional production of crude oil in 1960,
given in Table 3-22 and Map No.3. This distribution clearly
illustrates that, exclusive of the Urals-Volga and the Trans­
caucasus (primarily Azerbaydzhan), production in other areas of
the USSR is of little significance.

The Cqrnrnittee believes that theproductio~ o~ cru:de()i1
in the USSR in ~965 will be well in excess. of the plan of 240
million tons. and may reach to as much 9 s 265 million tons. Much
of the probab~lity of achieving a production level of 265 million
tons by 19?5 depends uP9n the desire of the responsible Soviet
authorities to move forward with the petroleum program and the
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TABLE 3-21

PRODUCTION OF CRUDE OIL
IN THE USSR, BY REPUBLIC §/

1958 AND 1961

(

1958 1961

REPUBLIC

RSFSR
Ukraine
Uzbek
Kazakhstan
Georgia
Azerbaydzhan
Kirgiz
Tadzhik
Turkmen

TOTAL

AMOUNT
(MILLION

METRIC TONS)

87.978 Q/
1. 236
1.297
1. 511
0.035 Q/

16.497 Q/
0.490
0.018
4.154

113.216

PERCENT
OF

TOTAL

77.7
1.1
1.1
1.3

neg1.
14,,6
0.4

neg1.
3.8

100.0

AMOUNT
(MILLION

METRIC TONS)

134.500
2.837
1. 705
1.700
0.034 £!

18.700
0.422
0.015
6.110

166.023

PERCENT
OF

TOTAL

81.0
1.7
1.0
1.0

neg1.
11. 3
0.3

neg1.
3.7

100.0

~ Except where noted, from 18!-

Q/ 1V
£! Estimate.

TABLE 3-22

ESTIMATED REGIONAL PRODUCTION
OF CRUDE OIL IN THE USSR - 1960

(

ECONOMIC REGION

Soviet North
South
North Caucasus
Transcaucasus
Volga
Center
Urals
Kazakhstan
Central Asia
Far East

TOTAL

DESIGNATION

I
III

IV
V

VI
VII

VIII
Xa
Xb

XII

AMOUNT
(MILLION METRIC TONS)

1.000
2.159
7.000

17.867
72.200
1.500

35.700
1.610
7.364
1.500

147.900

100

PERCENT
OF TOTAL

0.7
1.6
4.7

12.1
48.8
1.0

24.1
LO
5.0
1.0

100.0
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assistance the USSR is able to secure from the Free World in
the supply of critical materials and equipment. Whether the
USSR will pr~duce as much as 265 million tons of crude oil in
1965 undoubtedly will depend on the value they place on
petroleum exports for political purposes as well as a medium
for obtaining Western technology and equipment.

2. Methods of Production and Means for Increases

The most widely used artificial means of maintaining
and increasing production of crude oil in the USSR is the
pressure maintenance technique of water injection. Use of water
injection has been very successful in the USSR and it is
reported that about 66 percent of the total crude production
is provided by formations subjected to water injection. By
1965, 81 percent of total annual production is to be provided
by water flooding. 1Q/

Other means, such as hydraulic fracturing of strata
and acidizing have found only minimal use and make no signifi­
cant contribution to the annual yield of crude oil.

The annual volume of water injection and the number of
hydraulic fracturing operations for 1950, 1955-60 and 1965 Plan
is given in Table 3-23.

The expanding use of water flooding in the USSR has
served to raise the amount of crude oil extracted from free­
flowing wells from 32.5 percent of the total in 1950 to 73.7
percent in 1960, as illustrated in Table 3-24. At the same
time, average well proquctivity has been greatly increased.

The number of producing oil wells in the Soviet Union
has increased from 21,500 in 1950 £2! to slightly more than
34,400 in 1961,l§! as average well productivity has grown from
1,968 tons per year (about 39.4 barrels per day) in 1950 to
4,820 tons per year in 1961 (96.4 barrels per day).

3. Costs of Production

It should be noted that because of the peculiarities
of the applied Soviet accounting system with respect to calcula­
tion of the cost of production of crude oil (and associated
natural gas), certain major areas of expenditure have been
eliminated. These areas include expenditures incurred in
prospecting and in exploratory drilling. Only if an exploratory
effort yields crude oil or gas is the cost of exploratory
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TABLE 3-23

PROGRAM OF WATER INJECTION AND
HYDRAULIC FRACTURING IN THE USSR

1950, 1955-60, AND 1965 PLAN .

c

YEAR

1950 Y
1955 Y
1956 W
1957 W
1958 Y
1959 Y
1960 Y
1965 Plan £!

WATER INJECTION
(MILLION CUBIC METERS)

8.9
81.6

107.3
116.0
141.6
164.7
189.4
310.2

TABLE 3-24

HYDRAULIC FRACTURING
(NUMBER OF OPERATIONS)

878
1,901
2,905
2,713
2,262
2,707

NA

(

METHODS OF PRODUCTION OF CRUDE OIL
IN THE USSR Y - 1950 AND 1955-60

(Percent of Total)

YEAR FREE-FLOWING PUMP COMPRESSOR W OTHER TOTAL

1950 32.5 44.7 21.1 1.7 100
1955 58.3 34.0 6.5 1.2 100
1956 64.5 29.6 5.0 0.9 100
1957 69.0 26.5 3.9 0.6 100
1958 70.4 25.6 3.4 0.6 100
1959 72.7 24.2 2.6 0.5 100
1960 73.7 23.5 2.3 0.5 100

sf 24/
W Gas or air-lift.
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drilling taken into account, and then only at the cost of drill­
ing a comparable development well. Authoritative Soviet sources
indicate that inclusion of the prospecting and exploratory
drilling costs would serve to raise the actual cost of production
per ton by 30 to 40 percent above those quoted in this section.l1/

However, this arbitrary method of ignoring prospecting
and exploratory costs should simplify the problem of allocation
of costs between oil and gas to a considerable extent. In this
respect it is quite different than the problem encountered in
the U.S. in such allocation.

While the Committee recognizes the shortcomings in these
reported figures, they are significant from a trend standpoint
and also because they represent what the Soviet planners are
willing to consider as their costs.

The USSR has reported a significant reduction in produc­
tion costs in the 10-year period 1950-60, from 5.9 rubles per
metric ton (the equivalent of about 90 cents per barrel at the
official exchange rate) in 1950 to 3.2 rubles (less than 49
cents per barrel) in 1960. A further decline, to 2.7 rubles per
ton, has been planned for 1965. Table 3-25 presents reported
and planned costs of production of crude oil (and associated
natural gas) in the USSR for 1950, 1955-60 and 1965 Plan.

TABLE 3-25

COST OF EXTRACTION* OF CRUDE OIL AND
ASSOCIATED NATURAL GAS IN THE USSR

1950, 1955-60 AND 1965 PLAN

RUBLES PER RUBLES PER
YEAR METRIC TON** YEAR METRIC TON**

1950 5.9 Y 1958 3.5 b/
1955 4.6 b/ 1959 N.A.
1956 4.1 EI 1960 3.2 Q/
1957 3.7 W 1965 Plan 2.7 Y

* Excludes prospecting and certain exploratory drilling costs.
** Cost is based on tons of crude oil plus associated natural

gas. It is, estimated that there are about 0.05 tons of
associated natural gas for each ton of crude oil.

y 28/ EI 30/

W W Y 111
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The cost of production of crude oil (and associated
natural gas) varies widely in the USSR with respect to location (
of deposits. By far the cheapest crude oil available in the
USSR is that obtained from the highly prolific oil fields of
the Urals-Volga. Conversely, apparently the most expensive
crude is that produced on Sakhalin Island, as shown in the
following tabulation: ~

AREA OF PRODUCTION

Bashkir ASSR (Urals-Volga)
Tatar ASSR (Urals-Volga)
Kuybyshev Oblast (Urals-Volga)
Ukraine SSR
Turkmen SSR
Azerbaydzhan SSR
Chechen-Ingush ASSR
Sakhalin Island

1958 UNIT COST OF
PRODUCTION AS PERCENT

OF THE NATIONAL AVERAGE

53.7
39.6
42.1

153.0
165.0
217.0
242.0
331.0

Most of the decline in the national average cost of
production has been possible through reductions in production
costs in the Urals-Volga, which have been amplified because of
the relatively high share these fields provide in the total
annual output. The decline in the cost of production at the
fields of the Ukraine have not been particularly significant
as the volume of production is only of minor proportion. Simi­
larly the effect of the 47 percent increase in production costs
from the Chechen-Ingush fields largely has been cancelled by
the declining role which can be attributed to the output from
these fields. Fluctuations in the cost of production of crude
oil (and associated natural gas) in the USSR by selected area
of production for the years 1950-58 are given in Table 3-26.

4. Reserves

Not since the late 1930's has the Soviet Union published
any definitive information on the amount of proved reserves of
crude oil. Some basis for estimating Soviet proved reserves
was given to the US. oil delegation which toured the USSR in
August, 1960~ and as a result of examination of the information
acquired, at that time it was considered that the current
proved reserves/crude oil production ratio in the Soviet Union
was on the order of 22 to 1. l2/ Since then, further analysis
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TABLE 3-26

FLUCTUATIONS IN THE COST OF PRODUCTION*
OF CRUDE OIL AND ASSOCIATED NATURAL GAS

IN THE USSR BY AREA OF PRODUCTION sf
1950, 1955 AND 1958

(Rubles Per Metric Ton)

1958
AS PERCENT

AREA 1950 1955 AMOUNT OF 1950

Bashkir ASSR 2.85 1.91 1.88 66.0
(Urals-Volga)

Tatar ASSR 3.31 1.52 1.39 42.0
(Urals-Volga)

Kuybyshev Oblast 2.92 2.23 1.47 50.3
(Urals-Volga)

Ukraine SSR 23.30 11.65 5.36 23.0

(
Turkmen SSR 5.64 7.11 5.78 102.5

Azerbaydzhan SSR 6.85 9.04 7.60 111.0

Chechen-Ingush ASSR 5.76 8.87 8.47 147.0

Sakhalin Island 15.02 14.54 11.58 77.1

Kazakhstan 11.21 !2/ 9.53 sf 9.42 84.0

* Excludes prospecting and certain exploratory drilling costs.
sf W
!2/ 34/
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of the acquired data, plus additional references, has indicated
that this ratio probably should be revised downward, to 20 to 1. (
for the period 1950-61. During the Seven Year Plan, the proved
reserves of crude oil are to increase by 1.7 times. 36/ If
this level is achieved, then the reserves/production ratio in
1965 (production in 1965 taken at the planned level) would be
on the order of 16 to 1.

The estimates of proved reserves of crude oil in the
Soviet Union, as agreed on by the Committee, reflect these two
ratios and are as follows:

END OF YEAR BILLION METRIC TONS

1950 0.758
1955 1.416
1958 2.264
1960 2.958
1961 3.320
1965 Plan 3.848

5. Projections for the Future

In the last few years the Soviet press has reported
new discoveries of crude oil in Siberia and on the Mangyshlak
Peninsula located on the Eastern shore of the Caspian. The oil
discovery made on the Mangyshlak Peninsula is considered by the
USSR to be one of the important discoveries of the 1960's.
This discovery, described as a multi-billion barrel field,
reportedly has some 40 pays, which are extremely porous and
permeable. In addition, other discoveries have been reported
at Prorva, Barankul, and Kenkiyak, to the north of the
Mangyshlak Peninsula along the shore of the Caspian Sea. These
finds could support the development of Western Kazakhstan as a
leading oil producing area.

In October, 1961, the USSR announced plans for the
develoPment of production of crude oil for the twenty-year
period 1961-80. By the close of this J7eriod, crude oil output
is to reach to 690-710 million tons, 111 with output in the
intervening years to reach 390 million tons in 1970 l§/and545
million tons in 1975. l2/ Although the Soviet oil industry has
in recent years demonstrated its ability to achieve the planned
levels of production, the very magnitude of the output of crude
oil foreseen for 1980 is sufficient to warrant a close examin­
ation of the effort required if such a goal is to be attained.
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First, it is apparent that a very substantial volume
of crude oil must be found. Based on statements by Soviet
authorities with reference to the current rate of depletion of
oil fields in the USSR, it may be estimated that the remaining
in-ground reserves in the terminal year of 1980 will be about
15 times the production or about 10.5 billion tons (using 1980
production as the mid-point of the range of 690-710 million
tons). January 1, 1961, reserves have been estimated at 20
times 1960 production, or 2.96 billion tons (21.6 billion
barrels). New finds, therefore, must amount to the increase
in in-ground reserves of about 7.5 billion tons, plus interim
production on the order of 8.3 billion tons, or about 15.8
billion tons (115.3 billion barrels). From the geological
information available, the Committee concludes that there should
be at least this much oil in place in the USSR. For comparison,
total U.S. crude oil reserves found and developed as of
January 1, 1962, were on the order of 100 billion barrels, of
which 67.8 billion barrels represented cumulative production.

The 15.8 billion tons of crude oil programmed to be
found during the 20-year period 1961-80 represents an impressive
task when compared with oil finds since World War II. From
1946 through 1960, the USSR produced about 1 billion tons of
crude oil and increased the terminal reserves by 2.57 billion
tons. Thus new reserves of 3.57 billion tons were found in
this period.

Discussion of the drilling program envisaged for
1961-80 has been presented elsewhere in the report. It has
been stated that the total exploration drilling for crude oil
and natural gas during 1961-80 will be 150-180 million meters
and that gas exploration drilling alone will reach 86.5 million
meters. Thus by difference an average value for crude oil
exploration may be estimated as 78 million meters. Plans for
crude oil development drilling have not been announced publicly,
although it has been stated that a total of 150 thousand
"development and related" wells would be completed. If an
average well depth of 2,100 meters is assumed, then development
drilling requirements would be 315 million meters.

With these assumptions, it is possible to compare the
Soviet expectations of discovery/drilling ratios with past
experience:

107



ITEM

Exploration Drilling (million meters)
Development Drilling (million meters)

TOTAL DRILLING

1946-60 1961-80
(

29.40 78.00
35.40 (Est. ) 315.00

64.80 393.00

Cumulative Crude Oil Production
(billion metric tons)

Increase in in-ground proved reserves
(billion metric tons)

TOTAL NEW FINDS (billion metric tons)

Crude Oil Discovered Per Meter of
Exploratory Drilling (tons per meter)

Crude Oil Discovered Per Meter of
Total Drilling (tons per meter)

1.00

2.57

3.57

121. 00

55.00

8.30

7.50

15.80

203.00

40.00

In the above tabulation, the apportionment between
exploratory and development drilling for 1961-80 is suspect,
as it indicates a substantially different ratio than the 1946-60
period. It is unlikely that the USSR should expect to find in
the future 203 tons of crude oil per meter of exploratory
drilling, when past data show a discovery ratio of 121 tons per
meter--particularly in view of continuing reports that future
fields are likely to be found; at increasingly greater depths.
However, the rate of 40 tons'of crude oil found per meter of
total drilling appears reasonable and conservative when compared
with the 1946-60 experience of 55 tons per meter. It is
possible that the 150 thousand'. wells defined as "development
and related", from which the development drilling estimate is
derived, include some wells of a type that in earlier statis­
tics were considered as exploratory wells. Nevertheless, the
estimate of 393 million meters of total drilling for crude oil
appears consistent with an independent Soviet statement that
total oil and gas drilling during the 20-year period would reach
500 million meters.

It is probable that the USSR has made realistic
estimates of the drilling effort req~red to achieve the future
production goals. Results during:r1958~6l showed that production
targets were exceeded although drilling plans were not met.
This situation will not necessarily continue in the long-term
future and the USSR apparently'recognizes this fact. The
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achievements of the oil program today are closely related to
the finding of a number of major deposits during the 1950's.
The oil industry may not be so fortunate in the future.

As shown in Table 3-27, which represents the Soviet
estimates of the probable regional distribution of production
of crude oil in the USSR in 1980, the Urals-Volga is to continue
to be the major source of production, although the share anti­
cipated for 1980--s1ightly more than 50 percent--will represent
a decline from the current position. Although the likelihood
of finding new oil fields of major importance in the Urals­
Volga has been lessened, prospects of finding a large number of
medium-size and small-size fields are excellent. A large
portion of the increase in production is expected to come from
an extension of existing oil producing areas, primarily through
deeper drilling in such areas as Baku and Groznyy, and from
improvements in petroleum technology.

TABLE 3-27

SOVIET ESTIMATES OF PROBABLE REGIONAL DISTRIBUTION
OF PRODUCTION OF CRUDE OIL IN THE USSR - 1980

( REGION

Urals-Volga
West Siberia )
East Siberia )

Far East )

Ukraine
Kazakhstan
Turkmen
North Caucasus )
Uzbek )
Kirgiz )
Tadzhik )
Azerbaydzhan

TOTAL

MILLION
METRIC TONS

350

42

42
35
28

154

49

700 cl

PERCENT
OF TOTAL

50.0 a/

6.0 y

6.0 a/
5.0 y

3-4.0Y

22.0 Q/

7.0 a/

100.0

al 401
bl By difference.
£! Mid point of 690-710 million ton range.

In summation, it is not feasible to forecast success
or failure of achieving the long range production goals. The
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program is extremely ambitious, but the goals appear consistent
with announced plans for prospecting and drilling and are not (
unreasonable in view of the probable oil reserves of the USSR.
Technical manpower should be adequate to meet the requirements.
Probably the greatest hazard in the 1961-80 plans can be found
in the deficiencies present in drilling and producing equipment
and technology, in the shortage of drill pipe, casing and line
pipe, in engines and compressors, and in material and supplies
related to drilling and producing operations. These include
drilling muds, cement, chemicals and construction materials for
roads, camps and other facilities. In an attempt to overcome
these problems, it can be expected that the Soviet Union will
look increasingly to the Free World for the supply of equipment
and technology.

B. Natural Gas

1. Actual and Planned Production

The reported gross production of natural gas in the USSR
for 1940 through 1961 and planned production for 1962 and 1965
are shown on Table 3-28.

Although the production of natural gas in the USSR
during the six year period 1956-1961 increased by almost 6.6
times, to 59 billion cubic meters, the annual performance of
the industry during these years has been a source of disappoint­
ment to Soviet planners. Largely because of continued lags in
the installation of compressors on existing gas pipelines, the
failure to ready potential consumers for the use of natural
gas, and the lack of underground storage facilities required
to meet peak load demands, the natural gas industry has not
been able to meet a single annual goal for production since 1956.

No information is available which would indicate what
level of production of natural gas had been planned for 1956,
but an analysis of other data indicates that the reported
production of gas in that year--12.069 billion cubic meters-­
probably was adequate to meet the plan. Planned production
increases in natural gas for 1957 and 1958 were based for the
most part on increased pipeline transmission capacity made
available through completion of the 1,300 kilometer stavropol'­
Moscow gas pipeline. Although this pipeline was completed on
schedule, the failure to install any compressors on the line
greatly reduced its carrying capacity. As a result, neither
the 1957 nor the 1958 goals for production of natural gas were
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TABLE 3-28

GROSS PRODUCTION OF NATURAL GAS IN THE USSR 51
1940-61, 1962 AND 1965 PLANS

(

YEAR

1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962 Plan
1965 Plan
1965 Committee Estimate

AMOUNT
(MILLION CUBIC METERS)

3,219.1
3,461.3
2,045~3

1,852.2
2,405.3
3,277.8
3,902.4
4,829.8
5,219.3
5,395.6
5,760.0
6,251.0
6,382.8
6,866.4
7,510.1
8,979.0

12,069.0
18,583.1 W
28,084.6
35,391.0 EI
45,303.2 W
59,000.0 £!
70,500.0 g;

148,280.0
135,000.0

(,

y Except where noted, from 41/ (includes both
associated and non-associated natural gas) •

WW
£! 43/
g; 44/
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met. As shown in Table 3-29, actual production in 1957 was
more than 10 percent below plan and-the 1958 production was
more than 6 percent below plan.

TABLE 3-29

NATURAL GAS PRODUCTION FAILURES IN THE USSR
DURING THE SIXTH FIVE YEAR PLAN* (1956-58)

(Billion Cubic Meters)

YEAR PLAN REPORTED ~

1956 12.1 12.1
1957 20.8 !V 18.6
1958 30.0 £! 28.1

TOTAL
1956-58 62.9 58.8

* Abolished in 1958.
~ Data from Table 3-28.
!V 45/
:=I 46/

SHORTAGE

2.2
1.9

4.1

PERCENTAGE
FULFILLMENT

OF ANNUAL PLAN

100.0
89.4
93.7

93.5

(

The original directives of the Sixth Five Year Plan
(1956-1960) called for the total production of gas in 1960 to
reach to 40 billion cubic meters, of which 36.5 billion cubic
meters would be natural gas and 3.5 billion cubic meters would
be gas produced from shale and the underground gasification of
coal. 111 But unexpected success in the discovery of new gas
fields, particularly in Central Asia, and an upward re-evaluation
of the reserves of the Stepnoye, Shebelinka, and Stavropol' gas
fields, among others, brought about a number of subsequent
revisions of the production goal for 1960. As this goal was
raised, so were the annual goals leading to it. An examination
of available Soviet literature indicates that the goal for
1960 apparently was revised a total of three times, each revision
indicating a somewhat higher goal than the last. These
revisions were as follows:
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47.0
56.5
65.0

( REVISION

First
Second
Third

1960 GOAL
(BILLION CUBIC METERS)

48/
49/
~

(

These goals subsequently were cancelled with the
abolishment of the Sixth Five Year Plan and the introduction
of the Seven Year Plan beginning in 1959.

Although the Seven Year Plan set a goal of 148.3
billion cubic meters of natural gas for 1965, it did not
establish any goals for each of the years of the period 1959­
1965. Rather, these goals have been set on an annual basis with
the publishing of the plan for each respective year, usually
in December of the preceding year or in January of the year
in question.

The introduction of the Seven Year Plan directives,
beginning in 1959, should have provided the basis for an
objective approach on the part of the Soviet planners to the
question of setting annual production goals at more realistic
levels, especially in light of continuing deficiencies in
compressor installation and failures to equip more consumers
to use gas. This was not the case, however. Although the
goal for 1960 was set at 51.4 billion cubic meters of natural
gas, a significant downward revision from the earlier hoped-for
level of 65 billion cubic meters, even this reduced goal was
not achieved. Furthermore, none of the annual goals during
the first three years of the Seven Year Plan have been met.
For the period 1959-1961 as a whole, cumulative production of
natural gas has represented only 92.3 percent of the Plan, as
illustrated in Table 3-30, and graphically in Figure No.4.

Planned annual increments in natural gas extraction
during the first three years of the Seven Year Plan have averaged
about 14.4 billion cubic meters.* The absolute growth planned
for 1962 is only 11.5 billion cubic meters and as such is the
lowest absolute planned growth since 1957. Thus it is probable
that the 1962 plan of 70.5 billion cubic meters is in line with
the capability to deliver and, more likely, the goal has been
set at a level low enough to be exceeded.

* Based on difference between annual plan and production in
the preceeding year.
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Figure No•. 4

SHORTFALLS ,IN THE PRODUCTIQN OF NATURAL G4S

IN THE FIRST THREE YEARS OF THE SE.vEH YEAR PLAN
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TABLE 3-30

NATURAL GAS PRODUCTION FAILURE IN FI RST
THREE YEARS OF THE SEVEN YEAR PLAN (1959-61)

(Billion Cubic Meters)

PERCENTAGE
PLANNED OUTPUT REPORTED FULFILLMENT

YEAR OF NATURAL GAS PRODUCTION SHORTAGE OF ANNUAL GOAL

1959 39.2 5Y 35.4 3.8 90.3
1960 51.4 !V 45.3 6.1 88.1
1961 61.3 £I 59.5 1.8 97.1

TOTAL
1959-61 151.9 140.2 11.7 92.3

(
Despite the failure to meet any of the annual goals so

far during the Seven Year Plan, no known official revision of
the 1965 goal of 148.3 billion cubic meters of natural gas has
been made. There has been a shift, however, in the plan for
regional production of natural gas for 1965. Within this shift,
production of natural gas in the RSFSR is to decline by about
8 billion cubic meters, to 75.9 billion cubic meters. This
decline is to be offset primarily by increases in production
in the Ukraine (the Shebelinka deposit) and in the Uzbek Republic
(the Gazli field). This shift is illustrated in Table 3-31.

Nevertheless, it is extremely unlikely that the 1965
goal will be met. Based on past industry performances, and
with little evidence that the problems which have beset the
industry in the past will be solved by 1965, it is estimated
that the production of natural gas in 1965 will be about 135
billion cubic meters.

Table 3-32 illustrates the declining role played by
the utilization (production) of associated natural gas in the
USSR. At present, about 40 to 50 percent of the natural gas
produced in association with crude oil is flared off. This
can be attributed to the absence of an adequate gas
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TABLE 3-31

SHIFT IN THE PRODUCTION OF NATURAL GAS
IN THE USSR BY REPUBLIC 51 - 1965

BILLION CUBIC METERS
REPUBLIC ORIGINAL PLAN ij REVISED b/

RSFSR 83.750 75.930
Azerbaydzhan 11.600 11.600
Ukraine 31.450 36.000
Uzbek 18.300 21.580
Kirgiz 2.070 2.070
Kazakh 0.060 1.210
Turkmen 1.050 1.400

TOTAL 148.280 149.790 £!

21 54/
£I W
£! No significance is attached to the minor

upward revision.

TABLE 3-32

UTILIZATION* OF ASSOCIATED NATURAL GAS
IN THE USSR 21 - 1950-60 AND 1965 PLAN

(

(

1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1965 Plan

AMOUNT
(MILLION CUBIC METERS)

2,144.8
2,433.0
2,469.9
2,495.6
2,603.9
3,114.9
4,029.9
4,488.1
5,563.0
6,528.0 £I
8.090.5 £I

15,400.0

PERCENT OF TOTAL
NATURAL GAS

37.2
38.9
38.7
36.3
34.7
34.7
33.4
24.2
19.8
18.4
17.9
10.4

* Recorded as production.
21 Except where noted, from~.

£I :ill
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collecting system, which, in turn, has resulted from a shortage
of steel pipe. Efforts are being made to increase the produc­
tion of asbestos-cement pipe, which has proved a successful
substitute for steel pipe in associated gas transport.

2. Regional Distribution

The production of natural gas in the USSR for the years
1950, 1955, 1958 and 1960 is distributed according to republic
and to economic region in Table 3-33. Readily apparent in this
distribution is the very sharp growth in production of natural
gas in the North Caucasus and in the Ukraine. Together these
two producing areas accounted for almost 62 percent of total
national production in 1960. These growths basically reflect
the rapid development of production from the Shebelinka field
in the eastern Ukraine and the Krasnodar and Stavropol' Kray
fields, the latter two providing the bulk of natural gas
production in the North Caucasus region. .The growth in
production in Azerbaydzhan has been based on development of
the Karadag gas-condensate field. Growth in the Volga area
has been provided by the Stepnoye field in the Saratov area and
the Archeda-Zhirnovsk-Korobki group to the northwest of
Stalingrad. There has been little significant change during
the past ten years in production from other areas of the country.
As yet, the Central Asian republics, in particular Uzbekistan,
produce only minor volumes of natural gas, although as shown
in Table 3-31 above, in 1965 Uzbek is to produce almost 21.6
billion cubic meters of gas. This expansion is dependent, of
course, on the completion of the dual 40-inch gas pipeline to
the Ural industrial region.

3. Reserves *

Despite considerable fluctuations in the seven-year
period 1955-1961 with respect to meeting planned goals for
additions to proved reserves of natural gas, cumulative additions
during these years were in excess of plan. As of January I,
1961, the ratio of proved reserves to production for non­
associated natural gas was about 54 to 1. The plan for
increments to proved reserves and the reported increment for
each of the years 1955-1961 is given in Table 3-34.

* In contrast to the lack of published data on proved reserves
of crude oil, the USSR reports on a continuing basis data on
proved reserves of natural gas.
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TABLE 3-33

REGIONAL AND REPUBLIC PRODUCTION (
OF NATURAL GAS IN THE USSR
1950, 1955, 1958 AND 1960

(Billion Cubic Meters)

1950 1955 1958 1960
REPUBLIC ECONOMIC REGION (a/b/) (a/c/) (a/b/) (a/d/e/)

RSFSR North (Ib) 1.076 1.076 1.139 1.000
North Caucasus (IV) 0.322 0.595 5.851 13.695
Volga (VI) 0.887 1.627 5.164 7.556
Urals (VIII) 0.497 0.800 1.318 1.825
Far East (XII) !I 0.085 0.193 0.271 0.336

TOTAL RSFSR 2.867 4.291 13.743 24.412

Ukraine ) 1. 536 2.928 9.501 14.286
Moldavia ) South (III) 0 0 0 0.002

TOTAL SOUTH (III) 1.536 2.928 9.501 14.288

Azerbaydzhan Transcaucasus (V) 1. 233 1.494 4.446 5.841 (
Kazakhstan Kazakhstan (Xa) 0.007 0.025 0.042 0.039

Uzbek ) 0.052 0.103 0.126 0.447
Kirgiz ) Central Asia (Xb) 0 0 0.002 0.041
Turkmen ) 0.064 0.141 0.224 0.234

TOTAL KAZAKHSTAN
AND CENTRAL
ASIA (X) 0.123 0.269 0.394 0.761

TOTAL USSR ~ 5.761 8.981 28.085 45.303

y 58/
EI 22/
£! 60/
.w 61/
y 62/
!I All from Sakhalin Island.
91 Because of rounding, totals may not equal the sum of the

components.
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TABLE 3-34

FLUCTUATIONS IN MEETING PLANNED ADDITIONS
TO PROVED RESERVES OF NATURAL GAS - 1955-61

(Billion Cubic Meters)

REPORTED

REPORTED 2/
AS PERCENT

YEAR PLAN OF PLAN

1955 75 102.8 137.1
1956 84 96.4 114.8
1957 116 111.0 95.7
1958 202

EI
289.4 143.3

1959 359 696.6 194.0
1960 411 EI 226.0 55.0
1961 303 133.2 44.0

TOTAL 1955-61 1,550 1,655.4 106.8

~ Derived from Table 3-35.
W 63/

Because of the success in the first two years of the
Seven Year Plan in adding to proved reserves, the goal for
proved reserves as.of January I, 1966 has been revised upward
by almost 23 percent, t9 4,185 billion cubic meters, although
the increment obtained in 1961 and that planned for 1962 would
indicate that some difficulty might be encountered in meeting
even the original goal. Proved reserves of natural gas in the
USSR for 1940, 1947-61 and the 1962 and 1965 Plans are given
in Table 3-35.

A distribution of proved reserves of natural gas by
economic region of the USSR on January 1 of the years 1955,
1960, and 1966 is given in Table 3-36. This distribution
emphasizes the growing importance of the eastern regions of
the USSR, particularly of Central Asia, in the availability
of proved reserves, and the concomitant decline in the
Caucasus, despite a significant absolute growth.
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TABLE 3-35

PROVED RESERVES OF NON-ASSOCIATED
NATURAL GAS IN THE USSR a/

1940, 1947-61, AND 1962 AND 1965 PLANS

AMOUNT
BEGINNING OF YEAR (BILLION CUBIC METERS)

1940 15.0
1947 58.8
1948 72.6
1949 74.8
1950 92.6
1951 148.9
1952 223.7
1953 247.9
1954 343.5
1955 388.8
1956 491.6
1957 ~88.0

1958 699.0
(1959 988.4

i960 1,685.0
1961 1,911.0 :eI
1962 2,044.2 £!
1963 2,275.0 £!
1966 Original Plan 3,411,3 .91
1966 Revised Plan 4,185.0 :eI

~ Unless otherwise noted, from 64/.
:eI 65/
£! 66/
.91 W
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TABLE 3-36

REGIONAL DISTRIBUTION OF PROVED
RESERVES OF NATURAL GAS IN THE USSR

1955, 1960 AND 1966

JANUARY 1, 1955 ~ JANUARY 1, 1960 !Y JANUARY 1, 1966 !Y
PERCENT PERCENT PERCENT

REGION BCM TOTAL BCM TOTAL BCM TOTAL

North 16.0 4.1 13 .5 0.8 62.8 1.5
Volga 36.0 9.3 165.1 9.8 481.3 11. 5
caucasus 229.2 58.9 603.2 35.8 1,100.8 26.3
Ukraine 103.0 26.5 360.6 21.4 707.3 16.9
priCaspian

Depression 100.4 2.4

TOTAL 384.2 98.8 1,142.4 67.8 2,452.6 ) 58.6

Urals 1.0 0.3 23.6 1.4 163.2 3.9
West Siberia 25.3 1.5 205.1 4.9
East Siberia ) 0.8 0.2 1.7 0.1 96.3 2.3

and Far East)
Centra 1 Asia 3.0 0.7 492.0 29.2 1,268.0 30.3

(
4.8 1.2 542.6 32.2 1,732.6 41.4TOTAL

TOTAL USSR 389.0 100.0 1,685.0 £1100.0 4,185.2 100.0

y .2W
!Y §.2/
£I Some three-fourths of the USSR reserves are to.be found in these four

major areas:

(

GEOGRAPHIC AREA

North Caucasus

Ukraine
Uzbek (in Central Asia)

GAS AREA

Krasnodar Kray
Stavropol' Kray
Dashava-Shebelinka
Gazli--:Kagan
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PERCENT
(JANUARY 1, 1961)

16.4
13.2
20.0
25.6
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4. Costs

The reported costs of production of non-associated
natural gas in the USSR has been steadily declining since 1955
and is to continue to decline through 1965. In that year, the
cost of production of non-associated natural gas--planned at
36 kopecks per 1,000 cubic meter--is to be about one-fourth the
c~st of production in 1955. The continued and planned decline
in cost of production has been possible through the increased
exploitation of the very rich gas deposits at Gazli in the
Uzbek Republic and the multiple fields in Krasnodar Kray.
Costs of production of natural gas in individual fields or
regions for 1965 are to be as follows: lQ/

c

RUBLES
PER 1,000

REGION OR FIELD CUBIC METERS

Ukraine 0.44

Uzbek 0.22

PoVolga 0.23

Krasnodar Kray 0.31 (

The costs of production of non-associated natural gas
for the years 1955-1960 and that planned for 1965 are given in
Table 3-37. As is the case in the revealed costs of production
of crude oil (and associated natural gas) these costs do not
include expenditures in geological-exploratory work and,
therefore, probably represent a substantial understatement of
the real costs ..

The 1960 costs of production of natural gas for certain
of the larger fields are well below the national average and
even compare favorably with planned costs for 1965. The cost
of production of natural gas in the Stavropol'sovnarkhoz (the
Stavropor fields)~ averaged only 0.13 rub~es per 1,000 cubic
meters in 1960; iri:"'theKh..q.rkQv.. sovnarkhoz (Shebelinka) --0.29
rubles per 1,000 cubic meters; and in the L'vov sovnarkhoz
(Dashava)--0.49 rubles. ~
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TABLE 3-37

COSTS OF PRODUCTION OF NON-ASSOCIATED
NATURAL. GAS IN THE USSR

1955-60 AND 1965 PLAN

RUBLES/
1,000 CUBIC

YEAR METERS INDEX

1955 1.48 9/ 100.0
1956 1.33 Q/ 89.9
1957 0.96 Q/ 64.9
1958 0.66 ~ 44.6
1959 0.61 ~ 41.2
1960 0.59 9/ 39.9
1965 Plan 0.36 91 24.3

~ 11/
Q/ W
~ W
91 74/

(
5. Exports

At present, only minor quantities of natural gas are
exported from the USSR. These quantities, which totalled 242
million cubic meters in 1960, and which represent no substan­
tial change since 1955, are delivered to Poland by means of a
pipeline originating in the Dashava fields of the Western
Ukraine. No change in the volumes exported is anticipated until
after 1965, when a second pipeline from the Dashava fields to
Poland is scheduled for completion. Upon completion of this
pipeline, exports of natural gas to Poland probably will be in
excess of 1 billion cubic meters per year.

The possibility that the Soviet Union will attempt to
export major volumes of natural gas to the Scandinavian countries
must not be overlooked. Such overtures on the part of the USSR
already have been made to Sweden and to Finland. L2I The USSR
reportedly offered to supply Finland with natu~al gas made
available by a pipeline laid under the Gulf of Finland and
also has indicated that Sweden could be supplied with Soviet
natural gas through plastic pipelines laid under the Baltic
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Sea. Although the reported proposal appears dubious because
of the impracticability today of using plastic pipe and the
unnecessary complication of a water crossing to Finland, it
must be recognized that natural gas could be easily exported
to Finland possibly by more conventional approaches.

Another possibility, and probably of greater credibility,
would be to supply the countries of East Europe with natural
gas by means of a transmission gas pipeline system paralleling
the Comecon crude oil pipeline. Natural gas is available in
large quantities in the western Ukraine and in the North
Caucasus. These deposits are located much closer to potential
consumers in East Europe than are the oil fields of the
Urals-Volga.

Finally, the Soviet Union has given thought to the
export of liquefied petroleum gases. In an article outlining
the development of liquefied petroleum gas production during
the Seven Year Plan, the following statement was made:
"liquefied gases (propane and butane), which will be produced
in increasing quantities in our country, will be used not only
for the needs of the Soviet Union, but will be exported to
other countries by means of special tankers. This will provide
an additional means of strengthening the economic relations of
the Soyiet Union with foreign countries and will serve as a
major contribution to the expansion of trade." 11/

6. Projections for 1970, 1975 and 1980

Soviet planners have set tentative long-range goals
for the production of gas as follows (billion cubic meters):

(

(

1970
1975
1980

310/325
500
680/720

It will be noted that by 1980, gas production is to reach
680-720 billion cubic meters. To achieve this goal and those
for the preceding years, a schedule of increments to proved
reserves and volumes of exploratory drilling has been established.
During the 20-year period it is planned to prepare 17,237 billion
cubic meters of proved reserves of non-associated natural gas.
By January I, 1981, proved reserves of non-associated natural
gas are to reach 12,988 billion cubic meters, which will provide
a reserves/production ratio of about 20-1. Because the USSR
estimates its potential gas reserves to be on the order of 60
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trillion cubic meters, the discovery of more than 17 trillion
cubic meters of non-associated natural gas in a twenty-year
period should not be an insurmountable problem, although it is
an impressive goal. The distribution of this 60 trillion
cubic meter potential by republic and region of the USSR is
given in the following Table:

TABLE 3-38

NATURAL GAS POTENTI AL OF THE USSR §/

AMOUNT
(TRILLION

AREA CUBIC METERS) PERCENT OF TOTAL

RSFSR 32.5 54.2
Soviet North 2.0 3.4
Urals-Volga 12.0 20.0
North Caucasus 7.0 11.7
West Siberia 5.0 8.3
East Siberia and

Far East 6.0 10.0
Other 0.5 0.8

Ukraine and Moldavia 5.1 8.5
Azerbaydzhan 3.0 5.0
Kazakhstan 5.0 8.3
Georgia and Armenia 0.9 1.5
Uzbek 5.0 8.3
Turkmen 7.0 11.7
Kirgiz and Tadzhik 1.0 1.7
Other 0.5 0.8

TOTAL 60.0 100.0

To guarantee the discovery of the 17,237 billion cubic
meters during 1961-1980, a total of 86.57 million meters of
exploratory drilling has been planned. This total has been
broken into individualS-year period requirements, as have been
production, cumulative production, and increments to proved
reserves. Data for these 5-year periods are given in Table
3-39. No estimate for development drilling for natural gas is
available.
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TABLE 3-39

AMOUNT OF EXPLORATORY DRILLING, PRODUCTION AND GROWTH OF
NATURAL GAS* RESERVES IN THE USSR, BY 5-YEAR PERIOD ~

1961 - 1980

CUMULATIVE AMOUNT OF
PRODUCTION IN PRODUCTION RESERVES ON EXPLORATORY
LAST YEAR OF DURING RESERVES INCREMENT JANUARY 1 OF DRILLING**

5-YEAR 5-YEAR PERIOD* 5-YEAR PERIOD PRODUCTION IN RESERVES 5-YEAR PERIOD (THOUSAND
PERIOD (BCM) *** (BCM) *** RATIO (BCM) *** (BCM) *** METERS)

1961-65 131.7 454 31-1 2,600 2,034.7 11,820
-/-' 1966-70 280.0 1,098 25-1 4,100 4,185.0 19,100
I\)

1971-75 452.0 1,908 22-1 5,047 7,187.0 25,7500"1-
1976-80 646.0 2,833 20-1 5,490 10,331.0 29,900

TOTAL 6,293 17,237 86,570

* Non-associated natural gas only.
** Including 320,000 meters for delineation of underground storage during 1961-65

and 500,000 meters in each successive 5-year period.
*** Billion cubic meters.
y82/
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At the present time, the USSR has 30 defined gas-bearing
regions. Of these, only 15 are under commercial exploitation.
During the next 20 years Soviet authorities estimate that 19,200
wells will be required for the planned development of gas
production. At the beginning of 1960, there were only 1,188
producing gas wells in the USSR. 83/

The Soviet estimates of the probable regional and
republic production of natural gas in the USSR in 1980 are given
in Table 3-40. The most dramatic shift in the regional produc­
tion of natural gas which is to take place during 1961-80 is
the growth in the share of the Central Asian republics of Uzbek,
Tadzhik, Kirgiz and Turkmen. In 1960 these republics accounted
for only 1.6 percent of the total national output of natural
gas, but by 1980, this share is to increase to 24.3 percent.
Both in terms of percentage and absolute growth, that which has
been planned for the Centra~ Asian republics far exceeds any
other area of the Soviet Union.

In summation, it is probable that the USSR reserves of
natural gas are adequate to support the program which has been
established for the 1961-1980 period. As in the case of the
program designed to expand the production of crude oil, however,
drilling tools and equipment and drilling technology may be the
critical factor in determining the ability of the USSR to find
the required volumes of reserves. It is expected that the
major gas finds and development will be at a depth of 3,000 to
3,500 meters. 86/ Thus far, the USSR has met with considerable
difficulty in drilling to such depths economically and
effectively. The success of their future effort will depend
upon their ability to develop improved technology and equipment
or to obtain such equipment and knowhow from the West. In
addition, it will be necessary to improve on the past record
in equipping potential gas consumers and in installing trans­
mission equipment.

C. Natural Gas Liquids

An examination in detail of the current Soviet literature
has revealed a considerable degree of confusion in the treatment
of statistics on the current levels of production and consumption
of natural gas liquids and plans for increases in output.
Soviet statistics are often misleading in that it seldom can be
determined whether production data on LPG include those amounts
produced by refineries. In addition, there is virtually no
information published on the output of natural gasoline. Thus,
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TABLE 3-40

SOVIET ESTIMATES OF THE
PROBABLE REGIONAL AND REPUBLIC PRODUCTION

OF NATURAL GAS IN THE USSR ~ - 1980

REPUBLIC

RSFSR

Ukraine

ECONOMIC REGION

North (Ib)
North Caucasus (IV)
Urals-volga (VI & VIII)
Siberia (IX & XI)
Far East (XII)

TOTAL RSFSR

South (III)

AMOUNT
(BILLION

CUBIC
METERS)

20.0
91.0 £I

155.0
75.0 W
21.0

362.0 gI

110.7

PERCENT
OF TOTAL

2.8
12.6
21.5
10.4
2.9

50.3 gI

15.2

Azerbaydzhan)
Georgia ) Transcaucasus (V)
Armenia )

32.0 W 4.4

(
Kazakhstan

Uzbek
Tadzhik
Kirgiz
Turkmen

Kazakhstan (Xa)

)
)

) Central Asia (Xb)
)

TOTAL REGION (X)

TOTAL USSR

41.6

175.0

216.6

720.0 gI Y

5.8

24.3

30.1

100.0

y 84/
W 85/
£I Residual.
gI Derived independently and does not equal the sum of the

components.
~ High side of 680-720 billion cubic meter range for 1980.
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the data and estimates presented in this section must be
regarded as quite tenuous and subject to considerable revision
~nd re-interpretation upon the availability of additional
information.

Until the formation of Soyuzgaz (All-Union Gas, an
independent trust of the Main Administration of the Gas Industry)
in 1959, the development of the production and consumption of
LPG and of natural gas liquids in general in the USSR had
lagged considerably behind the potential available. Lacking
was a central planning body with sufficient authority and an
access to the capital required to ensure the establishment of
this particular phase of the fuels industry. The Seven Year
Plan called for the production in 1965 of 6.5 million tons of
natural gas liquids 81/ and for the construction during these
years of 20 natural gasoline plants. 8'§!\ Of the planned produc­
tion for 1965, the chemical industry was to take about 50
percent. Only 20 percent was allocated for domestic use in
heating and cooking.

Of the total of 6.5 million tons of natural gas liquids
planned for 1965, 3.8 million tons were to be LPG. Since the
publishing of the plan, the planned output of LPG apparentl~

has been revised upward, to between 4.4-4.7 million tons. ~
This apparent revision may be based on anticipated increases in
the demand for LPG, following 30 percent reductions in both the
wholesale price and in the cost of rail transport. 90/

The consumption of LPG* in the USSR has increased
during 1957-61 to the following levels: 91/

YEAR

1957
1958
1959
1960
1961

THOUSAND TONS

73
108
148
350
487

During the remaining years of the Seven Year Plan, output of
LPG is to increase quite rapidly, as shown below:

* Data presented below on LPG exclude output from refineries.
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1962
1963
1964
1965

\

PLANNED OUTPUT OF LPG
(THOUSAND TONS)

730.211
1,850 92/
3,100 W
4, 400 .w to 4,700 93/

(

The major problems currently confronting expansion in the use
of LPG in the USSR include the lack of consuming eqtiipment
(stoves and space heaters, for example), a lack of transport
and storage facilities, reduced requirements for LPG in the
chemical industry following failure in that industry to meet
certain of its plans, a lack of associated natural gas collec­
tion facilities, shortages of crude oil stabilization equipment
and failure to meet natural gasoline plant construction schedules.

At present all of the natural gasoline produced in the
USSR is directed to refineries where it is blended in motor
f_uels.

The Committee believes that achievement of the Seven
Year Plan goals for the production of natural gas liquids may
not be realistic in terms of current capability and in view of
the number of problems facing the acceptable development of
this industry. On this basis, the Committee estimates that the
output of natural gas liquids in the USSR in 1965 probably will
fall within the range of 3 to 4 million tons.
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SECTION 10

REFINING OF CRUDE OIL

A. Summary and Conclusions

The Seven Year Plan (1959-65) originally called for an
increase in primary distillation capacity* of 110-120 percent
(134-146 million tons per year). This was subsequently raised
to 120-130 percent (146-158 million tons per year). However,
the latter goal seems unrealistic. Analysis of available data
seems to indicate that the plans are actually to increase the
capacity for primary distillation of crude oil by about 130
million tons during this period. Such an increase would mean
an estimated capacity of 250 million tons in 1965, compared
with an estimated 122 million tons in 1958~ Operated according
to current Soviet practice, at about 85 percent of capacity,
250 million tons of refining capacity would be adequate to
process a crude oil charge of 214 million tons and would yield
197 million tons of nongas products. It is estimated that the
USSR will consume about 180 million tons of petroleum products
in 1965. When production of synthetic petroleum products and
natural gasoline is taken into account, as much as 22 million
tons of petroleum products.could be available for export in
that year. The bulk of the Soviet Union's exports of petroleum,
however, will be in the form of crude oil, which requires much
less expenditure for capital and which presents the greatest
opportunity for return on their capital.

The addition of 130 million tons of crude oil charge
capacity during the years 1959-65 apparently is to require an
investment of approximately 3.6 billion rubles. This invest­
ment, wh~ch amounts to about 2.8 percent of the total
investment planned for all industry during the Seven Year Plan,
and about 27.6 percent of investment planned for the oil
industry, may be divided roughly as 3.0 billion rubles for
construction of new refineries and 0.6 billion rubles for
expansion and modernization of facilities operating in 1958.

Of the 130 million tons to be added to refining capacity,
about 95 million tons apparently are to be located in 17 major

( * Capacity ratings are in metric tons per year. One million
metric tons per year equals approximately 20,000 barrels per day.
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new refineries, and about 35 million tons' are to be added by
expanding and modernizing facilities which existed in 1958. (
By the end of 1960, eleven of the 17 new refineries were in
varying stages of construction. Total capacity is estimated
to have risen to 157 million tons by 1960. This increase of
about 37 million tons in two years is compatible with the
average annual increase that would be required if the estimated
goal is to be achieved. It is probable that during the Seven
Year Plan, 70 million tons of capacity can be added in the 11
new refineries under construction in 1960 and that 35 million
tons can be added by expansion and modernization of old
refineries. Achievement of a capacity of 250 million tons in
1965 probably depends largely upon the installation of 25
million tons of capacity in 6 sites which were either not
developed or were in very early stages of development in
mid-1961.

Completion, by 1965, of these 6 refineries will depend
on considerably better performance in construction than has
been usual in the past.

Traditionally, Soviet efforts in the construction of
refineries have been dispersed over a large number of projects,
and construction times have been extremely long in comparison
to the time that equivalent construction would require in the
United States. Prior to the beginning of the Seven Year Plan
the norm for construction of a standard design refinery having
a crude oil charge capacity of 6 million tons was 7.5 years,
but actual construction time typically exceeded the norm. (In
practice the capacity of these standard design refineries
apparently has been expanded to 6.6 million tons.) In 1958,
the norm was reduced to 3 to 4 years, which is much more nearly
in conformance with western practice. Efforts also were to be
concentrated on a smaller number of projects at anyone time.

With such concentration of effort it is possible that
the 6 refineries in question could be completed by 1965. In
the light of past construction records, however, such achieve­
ment appears doubtful. Their completion, however, is not
absolutely essential to attainment of refining objectives. If
it is assumed that all 6 are to be standard design refineries
with a capacity of 6.6 million tons each, addition of the
desired 25 million tons would require completiQn of only about
63 percent of their capacity. Even if only one-third of their
capacity, i.e. 13 million tons, were completed by 1965, total
refining capacity probably would be 238 million tons. With
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this capacity a crude oil charge of 214 million tons probably
could still be processed and a product yield of 197 million
tons obtained by operating the refineries at 90 percent of
capacity. This level of utilization, if necessary, probably
could be attained and maintained, for a time, in Soviet
refineries. Thus it appears that the Soviets will have enough
refining capacity to process, in some manner or other, the
crude oil charge of 214 million tons implied by available data
on planned consumption and by the program for refinery
construction. The output of refined products probably will
substantially exceed the 180 million tons estimated as required
for domestic consumption.

Although primary distillation facilities probably will
be adequate to process a crude oil charge of 214 million tons
in 1965, it is not equally certain that there will be sufficient
secondary refining facilities to insure the desired qualities
and proportions in the product mix.

Excess low-quality straight-run gasoline is being used
wherever possible in light diesel fuel blends. Such use
increases the output of the desired diesel fuel, lowers the
initial freezing point of the diesel fuel for frigid weather
service, and reduces the potential excess of gasoline. The
perc~ntage yield of gasoline apparently began to decrease in
1960 and appears to be projected for further decrease by 1965.
Reduction in the desired percentage yield of gasoline should
result in improved quality of gasoline.

Officials of the Soviet oil industry mention quite
frequently the problem of naphtha surplus; so it would not be
at all unlikely for the USSR to attempt to penetrate the Free
World market with virgin naphtha. It is unlikely, however,
that they will strive to penetrate the high quality motor
gasoline market because of a general lack of o~tane level due to
lack of catalytic reforming capacity and mild operations on the
catalytic cracking units. Also, the high investment costs
associated with motor gasoline production will be a further
deterrent.

Although Soviet literature indicates that notable gains
have been achieved in secondary refining, especially in thermal
conversion, catalytic cracking, and catalytic hydrotreating
processes, development of secondary refining capacity is still
below the level desired, particularly for the production of
diesel fuels, which were reported to be in short supply in 1960.
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It is probable that considerably more emphasis will have to be
placed on the construction and installation of secondary
refining capacity if the qualities and proportions apparently
desired for the product mix in 1965 are to be achieved.

B. Refining capacity in 1958

In 1958, the last year before the beginning of the
Seven Year Plan, the crude oil charge capacity of petroleum
refineries in the Soviet Union is estimated to have been about
122 million tons.* In that year Soviet refineries processed a
total of approximately 104 million tons of crude oil and
produced nearly 96 million tons of nongas products.** This
operation in 1958 at nearly 87 percent of capacity represented
a considerably more intensive utilization of facilities than
had prevailed in earlier years. In 1955, the estimated total
refinery charge of 68.4 million tons amounted to only about 76
percent of the available capacity. Since 1955, the operation
of refineries at about 85 percent of capacity has become normal
Soviet practice.

c. The Goal for Refining Capacity in 1965

The Seven Year Plan originally called for an increase
in primary distillation capacity of 110-120 percent compared to
1958. This goal subsequently was raised to 120-130 percent.lI
The revised goal implies that a capacity of 268-280 million
tons was planned for 1965. Such a goal seems unreasonably high
in comparison with the planned production of crude oil, the
estimated domestic demand, the probable opportunities for
exporting refined products, and the present status of refinery
construction. However, Soviet planning frequently provides for
reserve industrial capacity which less frequently is realized
in actual practice.

(

*

**

Estimated annual service capacity. Annual service capacity
is the crude oil charge capacity actually available for use
during the calendar year, allowing for normal down-time in
clean-out, maintenance, and repair. Throughout this section
the terms "crude charge capacity", "annual service capacity",
and "primary distillation capacity" are synonymous.
Refinery gas and loss have been estimated at a constant 8
percent of the crude oil charge; total output of nongas
products at a constant 92 percent of the charge.
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( Analysis of available information concerning the
production of specific products planned for 1965 indicates
that an annual service capacity of about 250 million tons may
be planned for 1965.* A capacity of this magnitude in 1965 is
not necessarily incompatible with the percentage increases
contained in the plan as the plan goal probably related to
year-end capacities which would be greater than the service
capacity actually available for use during either 1958 or 1965.

Of the 130 million tons of capacity to be added between
1958 and 1965, about 95 million tons will be located in 17
major new refineries and about 35 million tons are to be added
by expansion and modernization of existing facilities.

Of these 17 new refineries, the following 11 will
account for the addition of nearly 70 million tons of new
capacity:

(

NEW. REFINERY

Novo-Gor~'kiy

Omsk
Stalingrad
Perm'
Fergana
Ryazan'
Angarsk
Kritovo
Pavlodar
Polotsk
Novo-Yaroslavl'

TOTAL

CRUDE CHARGE CAPACITY,~
TO BE ADDED BY 1965

(IN MILLIONS OF TONS)

2.6
8.9
4.0
6.5
5.9
6.6

12.6
2.6
6.6
6.6
6.6

69.5

51 Service capacity for the primary distillation of crude oil.
Estimates of capacities at individual refineries mentioned
in this report were derived from numerous sources.

* For a more detailed discussion of the derivation of this
figure, see Appendix A, Refining Methodology, page 162.
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The 35 million tons of capacity to be added during the
Seven Year Plan by construction of new facilities and
modernization of old facilities at refineries already existing
in 1958, is a continuation of a program announced for the Sixth
Five Year Plan (1956-60). On the basis of estimated accomplish­
ments of that program by the end of 1958, about 15 million tons
of capacity could be added during the Seven Year Plan by
extremely low cost modernization of old facilities, and 20
million tons would be added by construction of additional
facilities in old plants.

Table 3-41 indicates the capacities and locations of
Soviet refineries from 1950 through 1960 with a projection for
1965. Map No.4 illustrates the location and capacities of
refineries in the USSR.

D. Factors Affecting the Type of Facilities to be Added

1. Quality of Soviet Crude Oils

About two-thirds of the total annual production of crude
oil in the USSR as of 1959-60 came from the Urals-Volga region.
By 1965, the output of crude oil in this region may constitute
75 percent of total Soviet production of crude oil. A high
salt content (as much as 700 Ibs./l,OOO bbls.) and a rather (
high sulfur content (1 to 2 percent) occur in many of these
Urals-Volga crude oils 11/ and create problems in refining.*
Electrolytic desalting has been adopted since 1955 and plans
call for the construction of catalytic hydrotreating units to
reduce the sulfur content.

In addition, other properties 18/ of the crude oil cause
major refining problems. The straight-run gasoline content
(22-25 weight percent) has a high fixed sulfur content and a
very low octane number (42-47) requiring desulfurization and
catalytic processing to be~ome a good quality product. In
addition, the hydr9carbon composition of the straight-run
fraction of light diesel fuel is not suited for making a winter­
grade of diesel fuel.

* The Urals-Volga fields also produce oils with lower sulfur
and salt content than indicated above. Such crude oils have
been exported to the Free World and are equal in quality to
crude oils from non-Bloc sources.

136



Chita.

sve\\':I'1•

• • "pfe\'S,,"

BoOa'1bo

150140130120100 11090

• TlIyshet

\~

/

I
!

C> I
/ .?>

I

/"
C'

/
0 C

,0/ j

~

'\\

30
/'

50

/..-
/

/

/

/./

./

IJ
0

"
/

./

./

/

/
/

10

~~
.,,~

;~

{,O .-/

/
..-

\

..-

\

/

\
\

':;\

\
\

...".

\

'?
/

<!'
.z.. /

..»
\l'

;-
/

V'

/

~..,.,

/

~AP NO.4



50

1 0

«.

170

/
I

180

S>le.t\j'f•

• • p.pre\'S'l<.

8od&'J'DO

110 12030

Z Jo
/ j() s~p-

( I

/
''''- 0"~"6\)7""0 /o...~ .. I\)

~~cj
<'i-'

/ I/ .?>

/ /j r
/

/

10

~~ .... /.,,~
{,o

/ .... ./

,/
/

/

/

~

/

/

J
-:::>.,.. //

7

'? //<!'
/

vJ-.
,.:>.

V'>

/
/ //

V'
-0

,- '"'<'

/



Economic region boun(

1 metric ton equals 7.3 barrels

1958 1965

KAZAKHSTAN AND CENTRAL AS

REGIONAL DISTRIBUTION OF REFINING (

1958 and 1965 (million metric ton

I

.
Nizhneudinsk

Less than 100,000 tons per year

4 million to 12 million tons per year

More than 12 million tons per year

1 million to 4 million tons per year

100,000 to 1 million tons per year

REFINING CAPACITY (1 January 1961)

REFINERIES AND REFINING CAPACITY IN THE US

Boundaries or/! not necessarily those

recogniud by the U.S. Goyernment.

1000

800

800600

Statute Miles

400

400 600

~ Kilometers

200

200

o

o

© Copyright by National Petroleum Council, 1962
Washington, D. C.

I
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TABLE 3-41

ESTIMATED ANNUAL SERVICE CAPACITIES AT SPECIFIC REFINERIES IN THE USSR
1950, 1955, 1958-1960, AND ESTIMATED 1965

ORIGINAL
NUMBER OF ANNUAL PRIMARY SERVICE CAPACITY
REFINERIES STANDARD ECONOMIC REGION (Million"Metric Tons)

REFINERY COMPLEX CONSTRUCTED MAJOR REFINERY SITE 1950 1955 1958 1959 1960 1965

Baku 6 V. Transcaucasus 14.9 17.2 20.0 20.6 21.0 22.0
Kuybyshev 3 VI. Volga 6.1 10.3 17.0 17.5 18.0 29.0
Ufa 3 VIII. Urals 1.5 8.8 17.0 17.5 18.0 29.0
Omsk 1 IX. West Siberia 0.0 2.5 10.0 14.5 16.0 18.9
Groznyy 2 IV. North Caucasus 6.4 10.0 10.0 10.2 12.3 13.0
Syzran l 1 VI. Volga 1.0 7.0 7.0 7.0 7.0 7.0
Krasnovodsk 1 Xb. Central Asia 2.7 5.1 5.1 6.7 6.7 6.7
Ishirnbay/sa~avat 3 VIII. Urals 0.5 5.5 6.3 6.3 7.0 7.1
Gur'yev 1 Xa. Kazakhstan 0.5 4.8 4.8 4.9 4.9 5.0
Gor'kiy 2 VII. Central 0.6 0.6 1.0 3.2 3.6 3.6
Saratov 1 VI. Volga 1.8 2.8 3.1 3.2 3.6 3.6
Tuapse 1 IV. North Caucasus 2.0 2.5 3.1 3.1 3.1 3.1
MOl3kva 1 VII. Central 0.7 2.0 2.5 2.7 2.7 4.0
Fergana 1 Xb. Central Asia 0.0 0.0 0.7 2.6 5.0 6.6
Perm l 1 VIII. Urals 0.0 0.0 0.1 2.6 5.0 6.6
Staling-rad 1 VI. Volga 0.0 0.0 2.6 2.6 5.0 6.6
Batumi 1 V. Transcaucasus 2.0 2.0 2.4 2.4 3.6 ,3.6
Orsk 2 VIII. Urals 1.2 1.5 1.7 1.8 1.8 1.8
Vannovskaya 1 Xb. Central Asia 1.0 1.7 1.7 1.8 1.8 1.8
Krasnodar 1 IV. North Caucasus 1.0 1.0 1.2 1.2 1.2 1.2

I-' Angarsk 1 XI. East Siberia 0.0 0.0 0.0 0.0 4.0 12.6
W Ryazan" 1 VII. Central 0.0 0.0 0.0 0.0 1.0 6.6
CO Yaroslavl'/Konstantinovskiy 3 VII. Central 0.9 0.9 0.9 0.9 0.9 7.5

Pavlodar 1 Xa. Kazakhstan 0.0 0.0 0.0 0.0 0.0 6.6
Polotsk 1 lIb. W..st 0.0 0.0 0.0 0.0 0.0 6.6
Kritovo 1 XI. East Siberia 0.0 0.0 0.0 0.0 0.0 2.6

6 New Refineries Not
Started on 1/1/61 sf --&. 25.0

TOTAL MAJOR SITES 48 44.8 86.2 118.2 133.3 153.2 247.7
TOTAL IN 13 MINOR SITES ---li 2.4 ....ld 4.1 4.1 4.1 4.1
GRAND TOTAL IN USSR 63 47.2 89.5 122.3 £! 137.4 £! 157.3 251.8

TOTAL NUMBER OF SITES 30 31 34 34 36 45

y These six new refineries probably are to be located at Mozyr' 1/ in the southern part of the Belorussian SSR, at Kremenchug, 1/
Odessa, ~ and a third unidentified site 21 in the Ukrainian SSR, Kirishi, 110 ~ilometers southeast of Leningrad §/, and at
Chimkent 11 in Kazakh SSR. Construction at the new site of Kremenchug apparently was in progr..ss early in 1961. g; Preparatory
work was done at Chimkent during 1956-57. Plans were made in 1957 for the refinery at Kirishi ~ and work was begun on the site
in 1961. 1Q/ A 1,500 kilometer pipeline from Al'met'yevsk, in the Urals-Volga, to Leningrad is under construction, and more than
600 kilometers had been completed by late 1961. 11/ This line will supply refineries at Gor'kiy, Yaroslavl, and Kirishi. The
advanced stage of construction indicates probable completion to Kirishi by 1963.

In addition to the proposed refineries mentioned above, plans were at least tentative in:1959 for initiation of construction at 4
more new sites, apparently Ventspils 11/ Kazan'*, 111 Al'met'yevak, ~ and Raychichinsk. 12/ Preparatory work probably was done
during 1956-57 on the site of the future plant at Raychichinsk. Nevertheless, there is some avidence that the Raychichinsk
facilities in the Far Ea~t Amurskaya Oblast' of the RSFSR, and likewise some of all of the planned plants in the Ukraine, may
not be even tentatively scheduled for completion until after 1965.

* A petrochemical complex including polyethylene productio~ facilities 1§/ was under construction as of early 1961 at Kazan
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2. Product Output Patterns

a. Past and Future Development

Soviet natural crude oil refining has always emphasized
high percentage yields of the intermediate distillates. In the
earliest phase, prevailing in the pre-World War II period, the
emphasis was primarily on maximizing the yield of kerosene.
The earliest postwar period featured increasing percentage
yields* of light diesel fuel 19! and the principal light
products 20/ in total.

Table 3-42 shows the estimates of refinery yields for
years 1955-1960 and 1965. These estimates were made from meager
data that the Soviets publish on demand. However, it does check
very well with what was reported to the American Oil Delegation.
The estimate shown for 1965 is actually what would have to be
obtained to balance supply with demand. The Soviets could
produce to a different yield pattern, export or import to
balance if it were too difficult to obtain this yield. Calcu­
lations by the Committee do indicate, however, that the USSR
should be able to reach this yield pattern.

It is of interest to note that it will be necessary to
decre~se gasoline yield to 16 weight percent in 1965 to stay (
in balance. Soviet publications mention quite frequently the
problem of naphtha surplus; so, it would not be at all unlikely
for the USSR to attempt to penetrate the world market with
virgin naphtha. It is unlikely, however, that the USSR will
strive to penetrate the high quality motor gasoline market in
view of a general lack of octane level caused by insufficient
catalytic reforming and mild operations on the catalytic
cracking units, also. the high investment costs associated with
motor gasoline production will be a further deterrent.

b. Fuels for Internal Combustion Engines

In the pre-World War II period, the predominant fuel
for internal combustion engines in the USSR was tractor kerosene.
In the postw~ economy, diesel fuel rapidly assumed first
place. ~ Diesel fuel was planned to be the basic product in
major Soviet refineries scheduled for construction after 1958. 28/

* The term percentage yield denotes percentage of crude oil
charge.
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TABLE 3-42

ESTIMATED REFINERY YIELDS (WEIGHT PERCENT) FROM NATURAL CRUDE OIL IN THE USSR
1955 L1958-60, AND 1965

1955 1958 1959 1960 1965
MILLION REFINING MILLION REFINING MILLION REFINING MILLION REFINING MILLION REFINING
METRIC YIELD METRIC YIELD METRIC YIELD METRIC YIELD METRIC YIELD

TONS (PERCENT) TONS (PERCENT) TONS (PERCENT) TONS (PERCENT) TONS (PERCENT)
NEW SUPPLY OF NATURAL GRUDE OIL

Indigenous production ~ 70.8 - 113.2 - 129.6 - 148.0 - 265.0
Imports W ~ - -----.2..,.1 - ~ - ~ - ~

TOTAL 70.8 - 113.3 - 129.6 - 148.0 - 265.0

DISPOSITION OF NATURAL CRUDE OIL

Refinery charge £! 68.4 - 104.0 - 116.0 - 130.0 - ·214.0
To loss, storage, direct use 0.9 £/ - 1.2 £! - 2.2 £! - 1.3y£/ - 4.0 £!
Exports W ~ - ---1h.l - 11.4 - --1.§..,2 - 47.0 £/

TOTAL 70.8 - 113.3 - 129.6 - 148.0 - 265.0

REFINING OF NATURAL CRUDE OIL £!

Gasoline 18.0· 26.3 22.5 21.6 24.1 20.8 26.0 20.0 35.4 16.5
Kerosene !21 9.7 14.2 12.5 12.0 13.8 11.9 15.3 11.8 24.0 11.2
Light Diesel Fuel 8.6 12.6 21.2 20.4 22.6 19.5 24.2 18.6 31.8 14.9
Heavy Diesel Fuel y 1.6 2.3 3.5 3.4 4.2 3.6 4.9 3.8 11.2 5.2
Lubricant Base oils 2.7 4.0 4.6 4.4 5.0 4.3 5.5 4.2 7.9 3.7
Residual and Other Products £/ 22.3 32.6 31.4 30.2 37.0 31.9 43.7 33.6 ~ 40.5

TOTAL NONGAS PRODUCTS 62.9 92.0 95.7 92.0 106.7 92.0 119.6 92.0 197.0 92.0

Refinery Gas and Loss ~ ~ --!hQ -1h1. ~ -.2.:.l. --..JhQ 10.4 --!hQ 17.0 --!hQ

TOTAL REFINERY CHARGE 68.4 100.0 104.0 100.0 116.0 100.0 130.0 100.0 214.0 100.0

~

W

£!
£/
!21

y
V

1955 lQ/
1958-59 ll!
1960 ll!
1965 Estimated on the basis of past average annual rates of growth and tonnage increments.
1958-1960 Derived from data pertaining to trade in crude oil contained in 117.
1955-1960 Estimate based on tanker shipments from the USSR through the Bosporus to the Free World, and imports from the

USSR as reported by the satellite nations. Figures reported for 1955 would indicate net export of 2.3 million
tons, but on the basis of other information available this appears too high. 1&/

See Appendix A, Refining Methodology.
Computed as a residual.
Includes production of 0.4 million tons of ligroine (kerosine-type tractor fuel) in 1955. This estimate is equal to one-third
of the estimated consumption of 1.2 million tons of ligroine in 1955. The rest of the ligroine consumed probably carne from
storage stock "accumulated before 1955. Ligroine production was insignificant in the later years.
The heavy diesel fuel contains some residual fuel which is not properly a distillate.
Refinery gas yield was as high as 5 percent in typical major Soviet refineries in 1955-56. l2I Refinery loss also represented
about 4 percent of the crude oil charge in 1956. 2£/ On this basis refinery gas and loss has been estimated at a constant
8 percent of the crude oil charge.



With the limited use of the passenger automobile in the USSR,
the demand for gasoline has been relatively limited.

At the beginning of the Seven Year Plan in the USSR,
the secondary refining facilities necessary for achieving the
desired proportions and qualities in the product-mix were
relatively scarce. The planned increase of 370 percent in
catalytic cracking capacity 12/ probably is designed primarily
to achieve the desired increase in diesel fuel production,
although an improvement in the quality of the gasoline will be
a concomitant result.

There is evidence that Soviet use of cracking always
has sought to maximize yields of cracked intermediate
distillates,* rather than cracked gasoline as is the practice
in the U.S. As of 1960, the Soviet production of gasoline
represented about 20 percent (by weight) or roughly one-half
of the corresponding yercentage in the U.S. In the later
postwar period lQ/ more gasoline has been produced than could
be efficiently used, whereas the reverse has been true in output
of diesel fuel, especially light diesel fuel.

According to plans l!/ stated in 1960, there is to be
increased blending of excess low-quality straight-run gasoline**
with light diesel fuel, in order to increase the output of the
diesel fuel, reduce the potential excess in the gasoline
production and also to lower the freezing point of the diesel
fuel 1lI for frigid weather service. Intensified Soviet interest
in the multifuel compression-ignition engine, 34/ as a means of
solving the problem of the relative shortage of diesel fuels,
was evident in 1960.

By diversion ~ of the extremely low-quality straight­
run gasoline from gasoline end-use, the ratio of cracked gasoline
to straight-run gasolines is being increased in the motor
gasoline blend, providing higher octane ratings.

The proportion· of high-quality conversion stock in the
motor gasoline presumably is being increased not only by
increase in the proportion of cracked gasoline, but alsa\by

* Kerosene and diesel fuels.
** Principally contained l6I in Urals-Volga crudeoilJ
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relatively more reforming of the virgin fraction actually
used. lQ/ Expanded use of catalytic hydrotreating is proposed
for effective desulfurization of the distillate fuels, most of
which have been high in fixed sulfur. l1/

Planned improvement in the Soviet motor gasoline mix
of 1959-65 is illustrated by the following tabulation:

MOTOR GASOLINES IN THE USSR ~

MOTOR OCTANE RATING PERCENT OF
GRADE MINIMUM TYPE TOTAL OUTPUT

OF MOTOR OCTANE OF IN PLAN
GASOLINE NUMBER MIX 1959 1965

A-72 72 Clear 2.2 40.0
A-70 70 Leaded 2.5 58.6
A-66 66 Leaded 75.2)

) 1.4
Civilian 56-60 Leaded 20.1

The new Soviet premium grade A-72 of motor gasoline
appears to be about equivalent to the regular grade U.S. motor
gasoline of 1950 before leading.

(
c. Production of Lubricant Base Oils*

Production capacity in lubricant processing facilities
is to be doubled during the Seven Year Plan. It is estimated
that the output of lubricant base oils in the USSR in 1958 was
4.6 million tons, representing 4.4 percent of the total crude
oil charge; the output planned for 1965 is estimated as 7.9
million tons, representing 3.7 percent of the total crude oil
charge. In the U.S. the o~tput of 7.3 million tons in 1958
constituted only 1.9 percent of the total charge.

In the USSR, high requirements for lubricants relative
to the annual quantities of crude oil charge generally have
necessitated recovery of practically all of the lubricant stock
actually available in the total charge, and the required
processing facilities have been costly. In general, lubricant
processing facilities involve much more construction cost per
unit of output than do other petroleum refining facilities.

* Products generally derived from crude oil only as straight-
\ run or virgin material.
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The relative cost for lubricant proc~ssing facilities is
increased when it becomes necessary to recover and process poor C
quality stock. Particular difficulties are involved l2/ in
recovering the limited virgin lubricant oil fraction contained
in the Urals-Volga crude, which is a mixed paraffin/asphalt
base.

E. Type and Location of Expansion

1. Standard Design Refineries

To process the available crude oil into the type and
quality of refined products desired and to overcome past
construction times, the Soviet planners have standardized the
design of their refineries. New capacity is being added in
completely integrated standard refineries including primary
facilities together with all attendant secondary facilities
and supplementary plant installations. 40/ Two sizes of
standard refinery have been developed. The smaller one, which
features all fundamental operations of processing in single
units, has an annual crude oil charge capacity of about 2.3
million tons. This capacity apparently is expanded in practice
to 2.6 million tons. Most current construction, however, is
of a larger standard design with a crude oil charge capacity (.
cited as 6 million tons, 41/ (but apparently expanded in
practice to 6.6 million tons). 42/ Such a standard refinery
would have three 2 million ton or two 3 million ton distillation
units. In a few cases larger refineries are constructed by
adding units in parallel to approximately double or treble the
standard design. The large refinery at Omsk, for example,
evidently incorporates essential facilities of 3 of the standard
design plants, each with a capacity rating of about 6 million
tons, for a total estimated capacity of 18.9 million tons.
Similarly, the installation at Angarsk is indicated as a single
12.6 million ton capacity refinery, incorporating essential
facilities of 2 of the standard design plants, each with a
nominal 6 million ton capacity rating.* Such standard design
refineries permit more uniform planning of financing and

* Proposals also have been made 43/ for standard integral refin­
eries having nominal annual crude oil charge ratings of 12
and even 18 million tons. The standard design for a future
refinery with the rating of 12 million tons was selected as
optimum and apparently finalized by 1960. 44/
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construction, improvement of management and labor skills, more
accurate estimation of the quantity and probable timing of
requirements for materials, and the prefabrication of items
of equipment.

Refinery design institutes have developed standardized
types of refining process schemes depending on the type of
crude available. Crude oils are divided into 3 general
categories, with a process arrangement for each:

Type I Crude Oil under 1.9 percent sulfur (producing
both fuels and lubes) - Atmospheric and
Vacuum Primary Distillation; Thermal
Cracking; Catalytic Cracking; Catalytic
Reforming; Lube Oil Production; Asphalt
Production (from lube plant) .

Type II - Crude Oil under 1.9 percent sulfur (fuels
only) - Atmospheric and Vacuum Primary
Distillation; Thermal Cracking; Catalytic
Cracking; Catalytic Reforming.

Type III - Crude Oil over 2.0 percent sulfur ­
Atmospheric Distillation

When the American Oil Delegation visited the USSR in
August, 1960, sufficient data was obtained on the refineries
visited to permit the construction of rather complete flow
diagrams. These refineries, their size and the figure number
for the flow diagrams are as follows:

FLOW
DATE DIAGRAM

CONSTRUCTION SIZE 1,000 FIGURE
REFINERY COMPLETED MMT/Y* B/CD NUMBER

Novo-Kuybyshev 1951 15 300 5
Novo-Ufa 1951/56 11.5 230 6
Novo-Baku 1953 3 60 7
Syzran l 1942 7 140 8

* Million Metric Tons Per Year.
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It will be noted that Novo-Kuybyshev and Novo-Ufa are
large complete refineries of Type I. Novo-Baku is of Type II, (
and although Syzran' was a simpler refinery and had no catalytic
cracking in operation, one was being constructed. Hence this
latter refinery would also be a Type II of Soviet generalized
types.

2. Postwar Construction

Certainly the major portion of the new construction
that is to occur during the Seven Year Plan, whether at new
refineries not in operation in 1958 or at old refineries which
then had a substantial portion of their facilities in operation,
will occur in the refineries constructed since World War II.

By the close of 1960, postwar constructions had occurred
in 19 separate refineries located at 16 separate sites. Table
3-43 shows that initial operation had occurred in portions of
15 of the 19 refineries by the beginning of 1961, and that in
2 of the plants initial operation took place in 1960 - Angarsk
in August 45/ and Ryazan' in October. 4£/ Estimated service
capacities are indicated in Table 3-42 for all 19 of the new
refineries.

It is not improbable that some postwar construction in
the USSR has been on new refineries in addition to those
identified in Table 3-43. Probably small in capacity, these
other new refineries appear to be closely integrated with old
refineries, most of which have been expanded in capacity during
the postwar period. Only the separate new refineries of major
importance are listed in Table 3-43.

According to the current estimates, the annual primary
service capacity in the 15 major new refineries in operation in
1960 represented nearly 54 percent of the national total and
about 62.5 percent of the 134.9 million tons of new annual
capacity of the primary type which has been developed since
1945.

The share of the Urals-Volga and the Caucasus in the
total refining capacity of the USSR will be reduced signifi­
cantly during the Seven Year Plan, from more than 75 percent
in 1958 to about 51 percent by 1965, although sizeable absolute
increments in refining capacity in each of these areas have
been planned. This relative decline will derive from the
construction of new refineries in such areas as the Baltic,
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TABLE 3-43

MAJOR SOVIET REFINERIES UNDER CONSTRUCTION SINCE 1945 51

1948 1952/1953 Moderate Expansion
1947 1950 Major Expansion
1948 1950 Major Expansion
1948 hi 1951 Major Expansion
1950 1955 Major Expansion

Before 1946 1946 Y Final Construction
Before 1946 1954 Incidental Expansion

1953 1955 Final Construction
Early 1951 July 1958 Final Construction
Late 1949 August 1955 Under Construction

1946 Fall 1957 Advanced Construction
Spring 1951 November 1958 Under Construction

1949 September 1958 Under Construction
1953 After 1960 Under Construction
1952 October 1960 Under Construction

Early 1954 August 1960 Under Construction
1958 After 1960 Under Construction
1958 After 1960 Under Construction
1958 After 1960 Under Construction

REFINERY E!

Novo-Baku
Kuybyshev No. 2
Original Novo-Kuybyshev
Novo-Ufa
Chernilovsk
Syzran'
Salavat
Novo-Ishimbay
Novo-Gor'kiy
Omsk
Sta1ingrad
Perm'
Fergana
NOvO-Yaroslavl
Ryazan'
Angarak £I
Kritovo
Pav10dar
Po1otsk

TOTAL

REPORTED OR PROBABLE DATES
INITIAL CONSTRUCTION 47 INITIAL OPERATION 51

APPARENT CONSTRUCTION STATUS
BASIS 1960 Y

ESTIMATED CAPACITIES
(MILLION METRIC TONS)
1955 1960 FINAL V
2.0 3.0 4.0
2.8 15.0 25.0
4.7 None None
4.8 11.5 12.5
1.0 3.5 12.5
7.0 7.0 7.0
3.0 3.1 3.2
2.0 2.6 2.6
None 2.6 2.6
2.5 16.0 18.9
None 5.0 6.6
None 5.0 6.6
None 5.0 6.6
None None 6.6
None 1.0 6.6
None 4.0 12.6
None None 2.6
None None 6.6

~ None ~

29.8 84.3 149.7

I-'
VI
o

~ Does not include refineries which provided any significant output before 1946.

BI "~New" refineries are represented by the 19 plants listed. Except at Baku, Kuybyshev, and Ufa, the "new" refineries are
located at "new" sites in the sense that no major refineries existed at the sites before the postwar period. Postwar major
status is shown for prewar minor "oldl! refineries in 2 of the 3 "new" sites that contained minor "old" refineries.

£I The so-called "eastern" refinery, sometimes designated as the Irkutsk refinery.

BI Soviet reports indicate that site preparatory work actually was stated in 1956 at Kritovo and Pavlodar, and in 1957 at Polotsk.

~ These initial ope~ations before 1961 were attained invariably in plants still in states of partial completion. In all instances,
primary distillation facilities predominated in the portions initially commissioned on stream. In most of t~e plants, the
initially operating capacities were relatively small.

!I Official reports specify or imply a planned completion date of no later than 1965 for all constructions and expansions here
shown to be in progress in 1960.

91 Except at Baku, Kuybyshev, Ufa, Syzran', and Salavat, these final capacities probably are represent~d in standardized Soviet
plants. The standard design with the 6.6 capacity rating appears to be preferred in current constructions. Nevertheless, a
smaller standard design is indicated at some new plants •. As officially reported, the smaller design features all fundamental
operations of processing in single units: it develops a service capacity for annual charge of crude oil equal to about 2.3 mil-,
lion tons, apparently expanded in practice to 2.6 million tons, corresponding to 55,000 barrels per stream day. In Syzran' and
Salavat Constructions, where the stage of work was more advanced at an earlier date than in the other'12 new refineries at new
sites, final capacities apparently approximate standard design, even though standard design was not applied. The evidently
enormous Omsk installation is indicated as a single refinery, incorporating 3 of the standard plan designs with the 6.6 capacity
rating. The Angarsk installation also is indicated as a single refinery, incorporating 2 of the standard plant designs with the
6.6 capacity rating.

hi Onsite construction of actual process facilities at Novo-Ufa was initiated in 1949.

11 The nucleus of the Syzran' refinery was of later prewar construction, brought on stream in 1942 during war time, presumably on
an emergency basis. soviet data, however, at least ~ply that normal service capacity was not attained in the plant until the
beginning of the post-war period.



the Ukrainian SSR, Kazakhstan and Central Asia and Siberia,
where prior to the Seven Year Plan there was little, if any,
refining capacity available.

F. Prospects for Plan Fulfillment

1. Past Construction Record

a. Construction Time and Cost

The time required for construction of refineries in
the USSR has been excessive when compared with the time required
for similar construction in the West. Until the beginning of
the Seven Year Plan, the time norm established for complete
construction of a standard-design refinery with a crude oil
charge capacity of 6 million tons was 7.5 years. 47/ Neverthe­
less, the time norm has been considerably exceeded, or will be
considerably exceeded, in the construction of nearly every
major new refinery commenced during the period 1949-54. A
critical Soviet statement early in 1958 indicated 10 to 15 years
as the realistic period then in prospect for the work supposed
to be done within the norm time. A lapsed time of 14 years is
indicated in some of the actual projects. In Western practices,
the construction covered by the Soviet norm of 7.5 years
probably would be completed within 2 to 3 years. (

In discussing the low levels of attainment in refinery
construction, official complaints indicate the principal causes
as inefficient management and financing, insufficient supplies
of equipment and material, and inadequate construction capabil­
ities and procedures in the physical installations. The
petroleum industry has had to compete with other industries,
especially the chemical industry, for certain types of
managerial and labor skills, and for certain materials and
prefabricated items of equipment. There have been delays 48/
in financing. For example, the construction time norm of 7.5
years reportedly 49/ was based on an on-site application during
the first year of construction, of about 15 percent of the
total monetary cost of a new refinery. Official reports indicate
that in postwar construction of major new refineries, the actual
allocation for the first year seldom exceeded 6 percent, and
frequently has been less than 1 percent. It is possible, of
course, that some of the delay in allocation of investment may
have been symptomatic rather than a cause of the delay in
construction.
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There is evidence that when increased requirements for
new refining capacity or technological improvements developed
during the course of construction, the Soviets have redesigned
facilities before putting them into service. Long construction
times, coupled with rapid technological progress in the natural
crude oil refining industry, have tended to render obsolete
much of the equipment before it ever goes on stream. A notable
example of redesigning while construction was still underway
was the general engineering revision of 1956 50! which probably
applied to major new refineries then under construction in
Angarsk, Perm', Ryazan', Yaroslavl', Omsk, Stalingrad, and
Fergana.

In Soviet refinery construction since 1950, total
capabilities and effort have been dispersed over many major
projects. There was a tendency, until shortly before the
beginning of the Seven Year Plan, to publicize this multipli­
city of concurrent projects as an indication of industrial
progress. More recently, however, official statements ~ have
declared that the dispersal of efforts has been excessive and
much in error.

b. Quality of Construction - Balance Between Facilities

Poor quality of construction and imbalances in the
development of different types of facilities also have been a
part of the past record of refining construction. Impromptu
planning, haphazard progress in construction, and inefficient
construction practices have resulted in poor quality construction
and a series of piecemeal completions. The rapidly increasing
availability of crude oil has compelled emphasis on the
completion of primary capacity for crude oil distillation, ~
often at the expense of planned increases in the secondary
refining facilities essential for improving the quality of
Soviet petroleum products. In most of the major refinery
projects under construction in 1960, the share of monetary
investment accounted for by primary facilities then in place
apparently was much higher than the share of those facilities
in total investment commitments for the complete refineries.
Although highly efficient facilities of modern design undoubtedly
exist at a number of sites, there is good evidence that the
national complex of refineries have the general semblance of a
make-shift assemblage of equipment. The American Petroleum
Delegation which visited the USSR in August, 1960, confirmed
this. The refineries visited were characterized by extremely
poor construction, maintenance and housekeeping standards.
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Much of the equipment lacked paint. The insulation and weather­
proofing were disintegrating and steam leaks from valves and
gaskets were abundant. In the insulation of a hot line, the
first step was to wire on a brick measuring 4" x 6", followed
by plaster over the brick. Product piping is laid in concrete
trenches about one to two feet deep, then covered with concrete
slabs about 18" wide, 3 feet long, and 3" thick. These
irregular slabs had two lifting hooks at either end. This
method results in a very irregular trench covering which
presents a considerable safety hazard. At the Syzran' refinery,
the trenches had been filled with sand as a safety precaution.

Almost all of the control houses had broken windows
and in a heavy rain leakage around the windows and through the
roof joints was clearly evident. Some of the control houses
had curtains at the window and were decorated with large house
plants.

(

Many simplex and duplex reciprocating pumps were used.
Brass valves we.re used on the pumpout lines from the pumps--even
on those pumps in hot service. Nearly all of the pumps were
steam driven and some plants were venting large quantities of
excess steam. The control instruments were all air actuated.
Virtually all of the plants were equipped with the large scale
old type recorders and controls. There was no explosion-proof (
equipment in the control houses.

The fire protection at these refineries was well below
U.S. standards. There were a few hand extinguishers in evidence
and no high pressure water or fixed foam systems. None of the
supporting steel struct~res were insulated for fire. Boxes of
sand and shovels were located around the units and in the
laboratories. It was stated that fires were fought with steam,
C02 and portable foam. However, there was no indication of
fire damage in the refineries visited.

Safety standards paralleled those of fire protection.
The workers do not wear hard hats except when inside a chamber
doing repair work, nor were hard toe safety shoes worn. There
were no goggles or safety showers at the sulfuric acid
alkylation units. The absence of these protective measures,
combined with low piping, uneven stairways, irregular covered
trenches and uneven steel floor plates on the structure, would
be expected to result in a high accident incidence. Neverthe­
less, it was claimed that the safety record was satisfactory.

(
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The refineries are spaciously laid out. There is a
normal allowance of 100 meters between gas units, 200 meters
between units and storage, and 40 meters between other units.
rt appeared that most of these standards were exceeded, thus
adding to the capital and operational costs incurred by the
wide spacing.

The delegation observed, however, that the construction
standards being employed at 2 refineries undergoing expansion
in August, 1960--Syzran' and Novo-Kuybyshev--showed a vast
improvement over earlier construction.

2. Achievements 1959-60

a. Additions to Capacity

By 1960, the service capacity of Soviet crude oil
refineries is estimated to have risen to 157.3 million tons,
31 percent above the estimated service capacity of 1958. The
crude oil charge to refining in 1960 is estimated as 130 million
tons or 1.25 times the 1958 charge of 104 million tons. This
increase in capacity of about 37 million tons in two years is
equal to the average annual increase of about 18.5 million tons
that would be required if the estimated goal of 250 million
tons is to be achieved.

b. Construction of New Facilities

There is evidence that in the construction of new
refining facilities during 1959-60 the USSR attempted to correct
the past dissipation of effort over an excessive number of
projects. It has concentrated construction on a relatively
small number of projects. Most important, there is no evidence
of the start of construction on any major new refinery during
1959-60 in the USSR. Construction activities may have been
maximized in the 16 refineries that were in advanced stages of
construction in 1960, and minimized in the refineries at
Kritovo, Pavlodar, and Polotsk, where construction was not
initiated until 1958. At least there are no known Soviet
reports indicating particularly significant progress in
construction at those 3 sites in 1960. Although the typical
postwar practice was duplicated, in that the new Angarsk and
Ryazan' refineries were belatedly brought on stream in states
of partial completion in 1960, there is evidence that
construction was being intensified for completion in the latter
part of 1960 and early part of 1961, not only in those 2
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refineries, but also in the other uncompleted new refineries
where construction has been in progress for 6 years or more.

At Angarsk, for example: an atmospheric-vacuum
combinat70n distillation unit was being completed in October,
1960, 53 to increase the service capacity for crude oil charge
1.5 times~ a second integral part was under intensified
construction in December~ 54/ and in January, 1961, plans for
construction of a 50 kilometer transmission gas pipeline for
transport of Angarsk refinery gas to Irkutsk were being
discussed. 22/ Late in October, 1960, the trunk oil pipeline
from the Urals-Volga oil fields had already reached Ryazan'~

and it was to be completed by November, 1960, along the trace
Al'met 'yevsk-Gor 'kiy-ryazan I. 56/ In late 1960 and early 1961,
construction work was being accelerated in refineries at
Ryazan' 57/, Stalingrad 58/, Perm' 59/, and Omsk 60/. Both the
Novo-Yaroslavl' 611and Fergana 62/ refineries are priority
projects for 1961. In November, 1960, new construction and
further modernizations also were in progress in the refineries
at Kuybyshev and Syzran'. 63/ The Kuybyshev refinery had already
attained the planned 1965 level for output of principal light
products.

c. Relationship of Primary Distillation and Secondary
Facilities

Table 3-44 shows a possible breakdown for the primary
and secondary service capacities developed in all Soviet natural
crude oil refineries~ the data compare capacities in 1950, 1955,
1958-60, and the prospects for 1965.

It is not certain, however, that the refining capacity
available in 1965 will be exactly of the type desired. As
indicated previously, steps are being taken to reduce the need
for secondary refining capacity by blending excess straight-run
gasoline with light diesel fuel and by increasing industrial
consumption of residual fuel oil. The program for constructing
integrated standard design refineries aims, in part, at
developing a balance between primary and secondary facilities.
In spite of these facts, it is possible that the pressure for
expansion of primary capacity to handle the increasing avail­
ability of crude oil will result in some imbalance of facilities.
Although Soviet literature indicates that notable gains have
been achieved in secondary refining, especially in thermal
conversion, catalytic cracking, and catalytic hydrotreating
processes, total secondary refining capacity probably still is
below the level desired, particularly for the production of
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TABLE 3-44

ESTIMATED ANNUAL SERVICE CAPACITIES IN SOVIET NATURAL CRUDE OIL REFlNERIES-~

1950, 1955, 1958-60, AND 1965 PLAN

1950 1955 1958 1959 1960 1965
MILLION MILLION MILLION MILLION MILLION MILLION

OPERATION IN SYSTEM METRIC TONS METRIC TONS METRIC TONS METRIC TONS METRIC TONS METRIC TONS

Thermal conversion hi £! NA 18.5 24.5 27.5 31.5 50.4
Catalytic cracking hi NA 2.J. 12.0 16.3 22.0 56.4

Subtotal hi £! 12.7 27.6 36.5 43.8 53.5 106.8

Catalytic reforming h/ 0.0 0.0 1.0 2.9 5.4 17.0
I-'
11I Catalytic hydro-
0' treating h/' 0.0 0.0 1.0 5.9 12.4 43.0

Lubricant processing gj 2.2 3.5 5.4 6.2 7.0 10.8
Atmospheric

distillation h/ ~ 47.1 89.5 122.3 137.4 157.3 252.0

~ The derivation of estimates of primary distillation capacity is described in Appendix A,
Methodology, pages 164-167.

h/ Charge capacity.
£! Principally the reduction operations of true cracking, visbreaking, and coking. True thermal

reforming possible but negligible in the ratings shown.
gj Production capacity in lubricant base oils.
~ Primary refining of crude oil charge.

Combination atmospheric-vacuum distillation units are typical in postwar constructions.
Data not available for capacities in the secondary refining represented by vacuum distillation.



diesel fuels which were reported to be in short supply in 1960.
It is probable that more emphasis will have to be placed on
the construction and installation of secondary refining
facilities if the qualities and proportions apparently desired
for the product mix in 1965 are to be achieved.

3. Possible Effect of Failure to Meet Plan

Clearly one possible effect of failure to achieve a
refining capacity of 250 million tons by 1965 would be a change
in the pattern of Soviet exports of petroleum. With an
estimated production of 265 million tons of crude oil in 1965,
loss, storage, and direct use may be expected to account for
about 4 million tons. Operation of 250 million tons of
refining capacity at about 85 percent would require a crude
oil charge of 214 million tons, and about 47 million tons of
crude oil would be available for export. The yield of ~ongas

products would be about 197 million tons. (See Table 3-42)
With a domestic consumption of 180 million tons of products,
17 million tons of products would be available for export. To
this availability for export must be added approximately 5
million tons of products--equivalent to the estimated
production of synthetic products and liquified petroleum gas.
These 22 million tons of products available for export are
equivalent to about 23 million tons of crude oil. Thus in 1965
the USSR would be able to export (net) about 70 million tons
of crude oil equivalent, of which at least two-thirds would be
in the form of crude oil. (Soviet exports of petroleum in 1961
were about 60 percent crude) .

It will be noted that in the section of this report
dealing with petroleum trade, an independent estimate of 22
million tons of petroleum product exports for 1965 was obtained
from an analysis, by regions and countries, of past trends,
demand patterns, trade agreements and facilities for handling
Soviet Bloc crude and products.

Should the refinery construction goal not be attained,
as indicated previously, domestic requirements for petroleum
products could still be satisfied with a crude oil charge of
only 196 million tons. In this case the availability for export
in the form of crude oil would be about 65 million tons, to
which could still be added the 5 million tons ,of products
equivalent to production of synthetics and liquefied petroleum
gas. It is doubtful, however, that any such extreme situation
would develop as refining capacity almost certainly will exceed

157

(



(

(

the minimum of 230 million tons required to process a crude oil
charge of 196 million tons and produce 180 million tons of
products while operating at 85 percent. Even if it did not,
the product yield could still be increased by increased utili­
zation of facilities. Depending, of course, on the relative
market opportunities for crude oil, and petroleum products, it
is much more likely that of an estimated net export capability
of 70 million tons from two-thirds to three-quarters will be
crude oil and one-third to one-quarter petroleum products.

G. Costs of Refinery Construction

It is estimated that the Soviet Union plans to invest
about 3.6 billion rubles in petroleum refining facilities during
the Seven Year Plan.* This figure can be divided roughly as
3.0 billion rubles for construction of new refineries and 0.6
billion rubles for expansion and modernization of facilities
operating in 1958. Until the general engineering revisions of
early 1956 the prevailing unit construction costs for a
completely integrated refinery, including primary and all
attendant secondary facilities, was about 44.2 rubles per ton
of crude charge capacity. The engineering revisions and
standardization of design apparently have reduced this cost
substantially. The capital expenditure for constructing a
stan~ard design refinery equivalent to the Ryazan' plant (6.6
million tons of primary distillation capacity) was reported in
1956 as 34.3 rubles per ton of primary capacity. 64/ For
standard refineries, much simplified in comparison to the
Ryazan' pattern, a corresponding rate of expenditure was cited
in 1960 as 29.0 rubles, if the annual primary capacity was 6
million tons. 65/ It also was reported that if capacity were
doubled, the capital expenditure per ton would be reduced to
21.0 rubles; and, if capacity were trebled, to 19.5 rubles per
ton. During the Seven Year Plan approximately 8.9 million tons
are to be added at Omsk, the total capacity of which is to be
roughly three times that of the larger standard design refinery,
and 12.6 million tons are to be constructed at Angarsk. Nearly
43 million tons of capacity are to be added during the Seven
Year Plan in refineries of the 6.6 million ton type which already
are under construction. If it is assumed that the 25 million
tons to be added in refineries not yet under construction in
1960 are all to be added in standard design refineries having
a capacity of 6.6 million tons, approximately 68 million tons

* For the derivation of this estimate see Appendix A, Refining
Methodology.
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will be added in that type facility. Two smaller standard
refineries, Novo-Gor'k;ty and Kritovo will add 5.2 million tons. (
unfortunately no official unit cost data for refineries of
this size are available. Nevertheless, the above information
makes it possible to estimate that investment in construction
of refinery capacity during the Seven Year Plan may be divided
roughly as follows:

FACILITY

Omsk
Angarsk
New Construction of
Refineries of 6.6
Million Tons Capacity

New Construction of
Refineries of 2.6
Million Tons Capacity

TOTAL CONSTRUCTION IN
NEW REFINERIES

CAPACITY
TO BE ADDED

(MILLION
METRIC TONS)

8.9
12.6

68.0

5.2

94.7

UNIT
COST

(RUBLES)

19.5
21.0

34.3

46.1 ~

31.7 ~

INVESTMENT
(BILLION
RUBLES)

0.17
0.26

2.33

0.24 J2/

3.00
(

Expansion and Modernization
of Old Refineries 35.0

TOTAL 129.7 £!

17.1 ~

27.8 ~

0.60

3.60

~ Calculated on the basis of capacity to be added and invest­
ment.

J2/ Residual derived on the basis of a rough division of
estimated total investment in construction of refining
capacity.

£! The difference between an estimated service capacity of
122.3 million tons in 1958 and 252 million tons in 1965.

Thus, of the approximately 130 million tons of refining
capacity to be added during the Seven Year Plan about 95 million
tons of construction in new refineries may be accomplished
with an investment of about 3.0 billion rubles. The unit cost
shown in the above tabulation for the two refineries having
capacities of 2.6 million tons was derived as a residual.
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Conceivably the unit cost of such construction might be nearer
the 44.2 rubles per ton which prevailed prior to the engineering
reforms. On this basis the average unit cost for the new
construction may be somewhat imprecisely estimated at 31.5-32.0
rubles per ton, and the unit cost for expansion and moderni­
zation of facilities existing in 1958 at 17-18 rubles per ton.

The value of 31.5-32.0 rubles per ton for new
construction is equivalent to about $1,750 per barrel per day
capacity, and 17.0-18.0 rubles per ton is equivalent to about
$1,000 per barrel per day for expansion and modernization.
These investments appear unusually high by Western standards.
In Europe today, for example, hydroskimming refineries are
being constructed with typical yield structures from Aramco
crude about as follows:

WEIGHT
PERCENT

(

Motor Gasoline
Distillates
Residual

19
35
46

100

This is not substantially different from the average distribution
in the Soviet refineries of the future. However, such install­
ations are being made for $400 to $600 investment per barrel
per day capacity in new refineries. Even much more complex
refineries with substantial conversion equipment are constructed
for less than $1,000 per barrel per day, in the size of the
standard Soviet refinery (6.6 million tons, or 130,000 barrels
per day). Expansion and modernization costs are much less.

Table 3-45 shows the construction costs as planned
for Ryazan' refinery in 1957.
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TABLE 3-45

PLANNED CONSTRUCTION COSTS FOR THE RYAZAN' REFINERY, 1957

6,604 ~ 16.09 £I 106.24 gJ (6,604 ~ 0.95 £I 6.27 gJ
6,604 ~ 17.04 £I 112.51 ~
6,604 ~ 3.30 £I 21. 79 gJ

6,604 ~ 34.30 gJ 226.53 gJ

CAPACITY RATING CONSTRUCTION COST
THOUSAND RUBLES PER TOTAL

METRIC TONS TYPE OF TON OF ANNUAL (MILLIONS
PER YEAR RATING CAPACITY OF RUBLES)

6,604 ~ Charge 5.28 £I 34.87 £I

337 .cY Charge 3.48 £I 1.17 £I
1,209 .cY Charge 11.27 £I 13.63 £I
1,116 .cY Charge 10.04 £I 11.20 £I

~ Production 47.67 £IV 31.36 £I
2,463 .cY Charge

£I6,604 ~ Charge 13.97 92.23 gJ
~ Production 14.23 £I ~
~ production 9.92 £I ~

Charge 24.04 £I
Charge 10.12 £I
Charge 25.50 £I
Charge 4.99 £I
Production 17.32 £I

OVER-ALL RYAZAN' REFINERY hi

Electrolytic Desalting of Crude 011
Crude Oil Distillation

Atmospheric
Vacuum

Thermal Cracking
catalytic Cracking
Thermal Residue processing

Visbreaking (mild cracking)
Coking (oestructive cracking)

Catalytic Alkylation
Catalytic Hydrotreating

Basic Production Facilities
Lubricant Processing
Asphalt Processing
Chemical and Physical Treating

Methyethylkentone Deparaffination of Distillate
Carbonide Deparaffination of Distillate
Other Typical Deparaffination of Distillate
Oil Deasphalting
Wax Oe0111ng
Other

Special Processing
Process Pipelines, Blending, and Tankage in the Area
water, Air, and Incidental Utility Supply
Other Service Communications, Transport, Laboratory, etc.
Miscellaneous Plant Facilities
Electric Power and steam Supply

Other Production Facilities
And Cultural Facilities

CATEGORY OR SERVICE OF FACILITY

sf Derived fram data on cost per ton and total cost~

£I cited in W.
£! Derived from other data shown~

Q( Derived by application of percentages from source &11 to the calculated total crude capacity.
~ Actual plan data for Ryazan ' refinery not available~ Estimates based on Soviet practices in construction of

standard refineries are as follows:

catalytic Alkylation
catalytic Hydrotreating

sub-Total
Lubricant Processing
Asphalt Processing

THOUSAND
ESTIMATED METRIC TONS RUBLES PER TOTAL
PERCENT OF CAPACITY TYPE OF TON OF ANNUAL (MILLIONS

CRUDE CHARGE PER YEAR RATING CAPACITY OF RUBLES)

3 198 Production 47.67 9.44
17 2,463 Charge 8.90 21.92

31.36
4 264 Production 142.30 37.57
3 198 Production 9.92 1.96

f! A unit construction cost of 15~7 rubles per ton was cited for the alkylation unit itself, as distinguished from
the facilities for feed preparation and stock recovery in catalytic alkylation.

91 Cited in source §@V.
hf It is probable that the.Ryazan ' refinery will include catalytic reforming facilities~ Such facilities are

proposed for standard refineries &2/~ It is also possible that catalytic hydrocracking units of the Varga
type 1!11 will be included 11/.

(
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APPENDIX A

REFINING METHODOLOGY

1. Estimates of Soviet Crude Oil Charge Capacity

In 1932 the total crude oil charge capacity in the USSR
was 21.4 million tons, and was but slightly less than what was
left in 1945 after wartime destruction. 11 This has been
interpreted to mean that a capacity of about 22.4 million tons
existed in 1945.

The capacity in 1955 was 4 times as much .as in 1945 £I
and was 1.9 times as much as in 1950. 11 Consequently, the
capacity for 1950 has been estimated at 47.1 million tons and
that of 1955 at 89.5 million tons.

The capacity in 1960 was planned to be 3.34 times as
much as in 1950. 11 It was assumed that the plan goal was
achieved and that capacity in 1960 was 157.3 million tons.
Capacities of 122.3 million tons for 1958 and 137.4 million
tons for 1959 were estimated by treating the estimated crude
oil charge as approximately 85 percent 21 of capacity. The
estimate for 1959 was adjusted on the basis of estimates of
capacities at individual sites. Because of the imprecise
nature of the data the estimate for 1958 has been rounded to
120 million tons in the textual discussion. Table 3-41 and
3-44 showing the distribution of capacity by facilities show
the unrounded figures.

The estimated goal for capacity in 1965 was derived as
follows: 6.15 million tons of diesel fuel are to be used in
railroad locomotives in 1965. This use by the railroads is to
be 14.3 percent of the total production of diesel fuel. §/ On
this basis 43 million tons of diesel fuel are to be produced,
of which 26 percent 11 or 11.2 million tons is to be heavy
diesel fuel.

Diesel fuel demand in 1965 is expected to be 42 percent
of the demand for light products W, where the term IIlight
products" apparently was used to include not only gasoline,
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kerosene, and light diesel fuel, but heavy diesel fuel as well.*
On this basis, the demand for light products in 1965 is 102.4 (
million tons on the assumption that the relationship between
diesel fuel and total light products will be the same for both
demand and production, and furthermore, that production of light
products will equal demand, results in the 102.4 million tons
of light products production shown on Table 3-42.

The demand for kerosine and diesel fuel in the USSR in
1965 is to be 65.4 percent of the total demand for light products
and the demand for gasoline is to be 34.6 percent.!l/ Assuming
the demand for diesel fuel to be equal to production, the
production of 102.4 million tons of light products would break
down as follows: diesel fuel-43 million tons, kerosine-24
million tons, and gasoline-35.4 million tons.

Other information indicates that the demand for furnace
mazut (residual fuel oil) in 1965 will be 67 million tons, l£I
and that the demand for fleet mazut will be 11 million tons
(computed from a figure given in standard fuel !iI). The 78
million tons of mazut demand thus accounted for is assumed to
be 90 percent of the category "residuals and others" which is
estimated at 86.7 million tons for 1965.

The demand for lubricants in the USSR in 1965 is to be
3 times the consumption in 1955. 14/ It is a9sumed that consump­
ton of lubricants in 1955 was approximately equal to production.
The production of lubricants in 1955 has been estimated at 2.65
million tons on the basis of published link relatives dealing
with products and crude oil charge. On this basis the production
of lubricants in 1965 has been estimated at 7.9 million tons.

Summation of these estimates of product output derived
above indicates a total output of petroleum products of 197
million tons in 1965. In current estimates of Soviet refining
operations, a constant of 92 percent of the crude oil charge

* From the context of~ it is evident that heavy diesel fuel
was included. Soviet literature, although not entirely
consistent, usually includes in light products--gasoline,
kerosine, light diesel fuel, and formerly ligroine, but not
heavy diesel fuel. ~ Elsewhere in this report heavy diesel
fuel has not been included in light products.
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is applied for outputs of the total nongas products, distin­
guished from refinery gas as a product. Hence the total nongas
product outputs and the crude oil charges stand in the same
ratios. Dividing the estimated output of 197 million tons of
nongas products by 92 percent yields an estimate of crude charge
of 214 million tons. Assuming that the USSR plans to continue
current practice of operating at about 85 percent of capacity 12/
a crude charge of 214 million tons would indicate refining
capacity of 252 million tons in 1965. Because of the imprecise
nature of the data this figure has been rounded to 250 million
tons.

In deriving this estimate of the goal for refining
capacity in 1965 some liberties have been taken in rounding
estimates of individual product output so that their summation
will result in an estimate of total product output in millions
of tons. Given the imprecise nature of the 1945 base and of
several other figures used, an attempt to estimate product
output, crude charge, or refining capacity more precisely than
to the nearest million tons would be unwarranted. A recognized
defect in the above methodology is the use of certain demand
data in estimating production. For the earlier years, when the
trade of the Soviet Union in petroleum was very small and
consumption for all purposes was equivalent to production, this
defect probably was not serious. Even with respect to deriving
the estimate of capacity in 1965, the problems arising from use
of consumption data are more theoretical than actual. An
estimate of capacity based on consumption data would be a
minimal estimate. A larger capacity would be required if the
USSR planned to export significant quantities of petroleum
products. As analysis contained in the body of the paper
indicated that the Soviet Union may not be able to increase its
refining capacity to the 250 million tons indicated by data
pertaining to product consumption plans, it is even less likely
that it could achieve a higher capacity. Consequently, refining
capacity in 1965 probably will not greatly exceed that necessary
to satisfy domestic demand. Exports of petroleum products in
excess of the 22 million tons indicated in the text probably
would be at the cost of domestic consumption. The bulk of
Soviet exports of petroleum in 1965 probably will be in the
form of crude oil.

2. Estimates of Crude Oil Charge to Refining

It has been assumed that the charge to refining in the
USSR consists of natural crude oil. The small ratio of the
output of natural gas liquids to the output of crude oil and
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the low quality of the motor gasoline which would contain the
major part of the material derived from natural gas liquids
indicate that natural gas liquids are of no real importance.
The output of shale oil and other synthetic petroleum stock
also appears to be negligible.

The charge to refining in 1913 was reported as 5.702
million tons. 161 In 1955 the charge was 12 times as much as
it was in 1913. 111 Consequently the charge for 1955 has been
estimated at 68.4 million tons. This figure affords a basis
for several other estimates. Soviet sources provide the
following link relatives:

1955/1950 = 1.885 W

1955/1946 = 3.4 121 or 3.43 1..Q/

1956/1955 = 1.18 W

1957/1946 = 4.65 W

On the basis of these link relatives the following estimates of
crude oil charge to refining were derived:

MILLION METRIC TONS

(

(

1946
1950
1955
1956
1957

20.0
36.3
68.4
80.7
93.0

Estimates of the crude oil charge for the years 1958 and 1959,
were derived by subtracting from the officially reported crude
oil production figures available data on net exports of crude
oil and an allowance of approximately 1.5 percent for loss,
storage and direct use. (The allowance for loss, storage, and
direct use was adjusted to permit rounding the estimated crude
oil charge to the nearest million tons. The appearance of
greater precision in the estimated crude oil charge would be
misleading and the factor for loss, storage, and direct use
does, in fact, fluctuate from year to year). The crude oil
charge was estimated for 1960 on the assumption of an average
annual increase of 12.3 million tons per year in the years
1956-60--the estimated goal of the Sixth Five Year Plan. This
increase was actually achieved in 1956 and 1957. Complaints of
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lags in refinery construction in 1958 and 1959 indicate that
the charge fell below the desired average in those years, but
by 1960 three refineries which came into operation in the
latter part of 1958 probably were operating with sufficient
capacity to make up the lag. Loss, storage, and direct use of
crude oil in 1960 was estimated as a residual. These data are
shown in the following tabulation:

(MILLION METRIC TONS)

ESTIMATED
CRUDE OIL NET EXPORTS LOSS, STORAGE, CRUDE OIL

YEAR PRODUCTION OF CRUDE OIL AND DIRECT USE CHARGE

1958 113.2 8.0 1.2 104

1959 129.6 11.4 2.2 1'16

1960 148.0 16.7 1.3 130

Plans call for a crude oil charge in 1961 that will be 110
percent of that in 1960. 11/ On this basis the planned charge
for 1961 would be about 143 million tons. Derivation of the
crude oil charge figure for 1965 shown in Table 3-42 has been
explained above in connection with the estimates of capacity.
It is based on a supposed output of 197 million tons of petro­
leum products and an allowance of 8 percent of the charge for
refinery gas and loss.*

It should perhaps be pointed out that achievement of
a crude oil charge of 214 million tons in 1965 would require
an average addition of about 17.8 million tons per year of
refining capacity during the years 1962-65. This would be
considerably greater than the average annual increase of
approximately 12.5 million tons for the years 1956-61. Should
the average annual tonnage increment remain about as estimated
for the years 1956-61, the crude oil charge in 1965 would be

* Loss, storage, and direct use in 1965 was estimated at 1.5
percent of production, and availability for export was
calculated as a residual.
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only about 195 million tons instead of 214 million. This would
require a capacity of 230 million tons, operating at about 85 (
percent, and would be adequate to supply anticipated domestic
demand but would mean that only a small quantity of petroleum
products would be available for export.

3. Output of Petroleum Products, 1955

a. Gasoline, Kerosine, Diesel Fuel

Estimates of the output of ·various petroleum products
which are shown in Table 3-42 were derived as follows:

The yield of "light products" (here assumed to include
gasoline, kerosine, light diesel fuel, and ligroine) was equal
to 42 per2~yt of the crude oil charge in 1946 and 53 percent
in 1955. In 1950 it was double the yield of light products
in 1946 • ..6.2/ These percentages indicate the following yields
of light products (in millions of tons): 1946 - 8.4: 1950 ­
16.8: 1955 - 36.3. On the basis of fragmentary data on
consumption, ligroine production is estimated to have been as
follows: 1946 - 0.8 million tons: 1950 - 1 million tons:
1955 - 0.4· million tons. Thus the combined yield of gasoline,
kerosine, and light diesel fuel must have been approximately
7.6 million tons in 1946: 15.8 million tons in 1950: and 35.9
million tons in 1955. The following annual link relatives
were available for estimating the output of these products:
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ANNUAL LINK RELATIVES

( LIGHT
GASOLINE KEROSINE DIESEL FUEL

1947/1946 21 1. 357 1.255 1. 313
1948/1947 W 1.120 1.170 (1.645) EI
1949/1948 gj 1.100 1.170 1. 320
1950/1949 !Y 1.170 1.080 1.580
1951/1950 iI 1. 200 1. 030 1.450
1952/1951 gJ 1. 260 (1. 000) EI 1.340
1953/1952 hi 1.110 1. 230 (1.120) EI
1954/1953 if 1.090 1.050 1.440
1955/1954 jJ 1.180 1. 310 1. 310
1956/1955 Y 1.249 (1.075) EI 1.322

(

21 ~
W n.J
EI Not reported. Estimated on the basis of other data. The

yield of light diesel fuel in 1955 has been cited as 4.1
times that of 1950~ and 19 times that of 1946. 12/ The
context of the source indicating that production was 19
times that of 1946 led to the conclusion that this was a
r9unded figure presented in an attempt to claim the greatest
possible increase in diesel fuel production. Consequently,
this figure has been interpreted as 18.5 times 1946
production. The yield of kerosine in 1955 was 3.2 times
that of 1946. lQ/ This information coupled with the link
relatives shown above permitted calculation of the missing
link relative for kerosine production in 1952/1951. The
link relative for kerosine production in 1956/1955 was
estimated as a residual employing the link relatives shown
for gasoline, light diesel fuel, and total light products.

sV W
§/ W
iI W
gJ 34/

hi l2/
if lY
jJ ]]/
Y 1§/ also 121 for light diesel fuel.
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From the above data the following equations were derived
(G = Gasoline, K = Kerosine, and D = Light Diesel Fuel): (

\

D1946 = 7.6
(million tons in 1946)

1.96 (G1946 ) + 1.86 (K1946) + 4.51~ (D1946) = 15.8
(million tons in 1950)

4.22 (G1946) + 3.23 (K1946 ) + 18.5 (D1946 ) = 35.9
(million tons in 1955)

Solution of these equations indicates that in 1946, 1950, and
1955 the yields of these products were as follows (in million
tons):

1946 1950 1955--

Gasoline 4.26 8.4 18.0
Kerosine 2.87 5.3 9.3
Light Diesel Fuel 0.47 2.1 8.6

TOTAL 7.60 15.8 35.9

The estimated output of 1.6 million tons of heavy diesel
fuel in 1955 was based on consumption data.

b. Lubricants

The yield of lubricants has been reported as equal to
about 4 percent of the crude oil charge in 1955. 40/ Based on
the estimated crude oil charge of 68.4 million tons in 1955,
the yield of lubricants is estimated to have been 2.7 million
tons.

Allowing 8 percent of the crude oil charge for refinery
gas and loss, the total output of nongas products in 1955 was
estimated at 62.9 million tons. Summation of the above
estimates of distillate fuels and lubricants permitted calcu­
lation of the output of "residual and other products" as a
remainder.

(

Coefficient was derived from unrounded data.
with the Soviet statement that production of
fuel in 1955 was 4.1 times that of 1950, see
Page 168.
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The methodology described a~ove by which estimates of
petroleum product output in 1955 were derived is illustrative
of the methods employed in developing series of estimates of
the output of the various products during the years 1946-1956.

4. Output of Petroleum Products, 1958

a. Light Products

Starting with the crude oil charge of 104 million tons
in 1958 and allowing 8 percent for refinery and loss indicated
a total yield of 95.7 million tons of nongas products. Of this
amount, approximately 56.2 million tons are estimated to have
been light products. This estimate, equal to about 54 percent
of the crude oil charge, was based on the fact that the yield
of light products in 1956 was 5.22 times that of 1946 and in
1957 was 6.03 times that of 1946. 41/ These data, re1at~d to
the estimated output of 8.4 million tons of light products in
1946 and to the estimated crude oil charges of 80.7 million
tons in 1956 and 93 million tons in 1957, indicated that the
yield of light products was equal to about 54 percent in both
years. On this basis it appeared reasonable to estimate that
the output of light products was equal to about 54 percent of
the crude oil charge in 1958.

b. Diesel Fuel

Total diesel fuel production in 1958 is estimated to
have been 24.7 million tons. This estimate was based on the
fact that diesel fuel consumption in railroad locomotives in
1958 was 1.2 million tons 42/ or 4.6 percent of total consump­
tion of diesel fuel during the year. 43/ These data would
imply a total consumption of 26 million tons of diesel fuel in
1958. This estimate was adjusted downward to the lowest
possible consumption compatible with the possible rounding of
the data cited, i.e. 1.15 million tons consumed by the railroads
+ 4.649 percent = 24.7 million tons total consumption. This
adjustment was be11eved necessary for the following reasons:
Refining output of light diesel fuel in 1958, prior to September,
represented 37 percent of the total yield of light products. 44/
If this relationship prevailed throughout the year and total
production of diesel fuel were 26 million tons, about 21
million tons of light diesel fuel and 5 million tons of heavy
diesel fuel would have been produced. Such a yield of light
diesel fuel would have been compatible with previous performance,
but 5 million tons of heavy diesel fuel appears excessive in

170



the light of previous output patterns, the known technology of
the industry, and the fact that until the beginning of the C
Seven Year Plan emphasis was placed on maximizing the percentage
yield of light, rather than heavy diesel fuel. This fact,
coupled with frequent complaints concerning the continued short
supply of diesel fuel in the USSR indicate holding the estimate
of total diesel fuel production at the minimum compatible with
available data.

The respective shares of total diesel fuel production
represented by light and heavy diesel fuels were assumed to be
the same in 1958 as those estimated for 1956--86 percent light
and 14 percent heavy. Thus it was estimated that about 21.2
million tons of light diesel fuel and 3.5 million tons of heavy
diesel fuel were produced in 1958. The estimate of diesel fuel
production in 1956 was based on a 32.2 percent increase in the
output of light diesel fuel above the production of such fuel
in 1955 45/ and on an assumed 18 percent increase in heavy diesel
fuel production to keep pace with the 18 percent increase in
the crude oil charge that occurred in 1956. 46/ Thus it is
estimated that in 1956 about 11.4 million tons of light and 1.9
million tons of heavy diesel fuel were produced.

With an estimate of 56.2 million tons of light products
and 3.,5 million tons of heavy diesel fuel, total production of (
the principal distillate fuels in 1958 must have been 59.7
million tons.

c. Lubricants

Production of lubricants in 1956 was about 25 percent
more than in 1955 47/ and the same rate of growth has been
assumed for 1957. This led to an estimated production in 1957
of 4.2 million tons of lubricants which is equal to about 4.5
percent of the estimated crude oil charge for that year. On
the basis of additions to capacity in 1957-58, and shifts in
the product mix, lubricant production is estimated to have
represented a slightly smaller percentage of the crude oil
charge in 1958 than it did in 1957. Lubricant production in
1958 is estimated to have been 4.6.million tons Which is equal
to 4.4 percent of the crude oil charge.
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d. Residuals

Subtracting the sum of the estimates of production of
lubricants and principal distillate fuels from the estimated
total output of nongas products resulted in an estimate of 31.4
million tons for the category "residual and other products."

After deducting 21.2 million tons of light diesel fuel
from the estimated 56.2 million tons of light products, 35
million tons remained to be divided between gasoline and
kerosine. Kerosine production was estimated as follows: In
1956, gasoline production was 24.9 percent greater and light
diesel fuel was 32.2 percent greater than similar production
in 1955. 48/ These data indicated that 22.5 million tons of
gasoline and 11.4 million tons of light diesel fuel were
produced in 1956. The production of light products in 1956 was
20.8 percent more than in 1955. 49/ This implies production
of 43.9 million tons of light products. Subtracting from this
figure the estimated production of gasoline and light diesel
fuel (33.9 million tons) leaves 10 million tons of kerosine
produced in 1956. Kerosine production increased by 4.7 million
tons between 1950 and 1956. During the same period the crude
oil charge to refineries increased by 44.4 million tons. Thus
each increase of 1 million tons in crude oil charge was accom­
panied, on the average, by an increase of about 106,000 tons
in the production of kerosine. (as a result of relatively
greater production of kerosine in earlier years the average
increase in production of kerosine accompanying each million
tons increase in crude oil charge was about 117,000 tons for
the period 1946-1956.) The crude oil charge is estimated to
have increased by 12.3 million tons in 1957 and by 11 million
tons in 1958. Assuming an increase in kerosine production of
106,000 tons per million tons of increase in the crude oil
charge indicates production of 11.3 million tons of kerosine
in 1957 and 12.5 million tons in 1958. This left 22.5 million
tons as the estimate of gasoline production in 1958.

5. Output of Petroleum Products, 1965

The derivation of tpe output of various products
believed to be planned for 1965 is described above'as the
methodology used in estimating the possible crude oil charge
capacity of Soviet refineries in 1965.
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6. Output of Petroleum Products, 1959, 1960

The output of petroleum products in 1959 and 1960 was
estimated by interpolation between the percentages of crude
oil charge represented by the various products in 1958 and the
corresponding percentages estimated for 1965. Except for the
category "residual and other products", which was derived as
a remainder, heavy diesel fuel is the only product for which
an increasing share of the crude oil charge is indicated. The
production of heavy diesel fuel, which in 1958 was equal to
3.4 percent of the crude oil charge, is to be equal to 5.2
percent of the crude oil charge in 1965. This would require
an increase of 6.2 percent per year in the share of crude oil
charge represented by production of heavy diesel fuel. The
shares of the crude oil charge represented by other products
were estimated as decreasing at the following average annual
rates:

ANNUAL DECREASE
(PERCENT)

(

Gasoline
Kerosine
Light Diesel Fuel
Lubricant Base Oils

3.80
0.98
4.40
2.40

(

7. Estimated Consumption of Petroleum Products in 1965

During the period 1955-60 each 1 percent increase (on
the base 1955 = 100) in industrial production was accompanied
by an increase of about 1.02 million tons in total consumption
of crude oil. If it is assumed that this relationship will
continue through 1965, and that industrial production will grow
at an average annual rate of about 8.7 percent, total Soviet
consumption of crude oil in 1965 would be about 200 million
tons. Allowing about 4 million tons for loss, storage, and
direct use of natural crude oil (about 1.5 percent of the
estimated production of 265 million tons), 196 million tons
out of the 200 million would be charged to refineries. This
amount would yield about 16 million tons of refinery gas and
loss and 180 million tons of nongas products. That this figure
is ·in the right general order of magnitUde is indicated by a
Soviet economist who wrote in 1959 that petroleum product
demand in 1972/75 is to be 3.98 times the petroleum product
consumption in 1958 and 1.91 times the demand in 1965. 2Q/ The
consumption of petroleum products in 1958 has been estimated
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at 89.9 million tons. (Application of the percentage increases
contained in the Soviet article would indicate ~hat petroleum
product consumption will be 187 million tons in 1965 and 358
million tons in 1972/75.) The unofficial nature of the 1959
article, and the fact that it contained data concerning
consumption of individual products in 1965 that would necessi­
tate more rapid growth in their consumption than has occurred
in the years 1958-60, led to preference for the rounded
estimate of 180 million tons of petroleum products, with an
estimated margin of error of about plus or minus 5 percent.
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SECTION 11

TRANSPORTATION OF PETROLEUM

A. Railroads

Railroads not only have been the backbone of the
transportation system of the USSR, but also have provided the
major means of transport of petroleum. In 1958, for example,
the railroads accounted for 81.2 percent of the ton-kilometers
reported in freight transport and for 62.7 percent of petroleum
traffic. Recently, Soviet plans for a spectacular increase in
the petroleum pipeline system have been given wide publicity.
Although successful implementation of this construction program
will significantly increase the role of pipeline transport in
the movement of petroleum freight, railroads will continue to
account for the largest share--more than 46 percent in 1965--of
petroleum traffic in the USSR.

Map No.5, "USSR: Railroad Systems, 1961" has been
made available by the Association of American Railroads from
Railroads of the USSR, the report on the visit of the U~-S. Rail­
road Exchange Delegation to the Soviet Union. 1/ This map
locates those railroad systems in existence in the Soviet Union
in 1961. All Soviet refinery installations are linked by rail
with current crude oil producing areas, although some of the
potentially important future crude producing areas are not
served by the present network.

Total and petroleum rail freight traffic for selected
years 1945-60, together with announced plans for 1965, is shown
in Table 3-46. It can be seen that in 1965 a substantially
higher volume of petroleum freight traffic is planned than is
currently carried, reflecting the plans for rapid growth in
crude production. Petroleum freight is to increase from 154
billion ton-kilometers in 1958 to 251 billion ton-kilometers in
1965, according to the original Seven Year Plan. Current
Soviet plans for expansion of rail petroleum traffic by 1965
exceed the original goal by about 8 percent and now reach to
270 billion ton-kilometers. This revised goal represents a 75
percent increase compared with 1958. Furthermore, the percent­
age of total railroad freight which is devoted to petroleum is
continually growing and is to increase from about 10 percent
in 1955 to 14 to 15 percent in 1965.
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USSR RAILROAD SYSTEMS
KEY TO MAP NO. 5

NUMBER* NAME TRANSLITERATED RUSSIAN NAME

01 Donets Donetskaya

02 Stalin stalinskaya

03 Transbaykal Zabykal ' skaya

04 Transcaucasus Zakavkazskaya

06 Belorussian Belorusskaya

07 Kazan Kazanskaya

09 Moscow Moskovskaya

11 October Oktyabr' skaya

12 Omsk Omskaya

13 South Ural Yuzhno-Ural'skaya

14 Sverdlovsk Sverdlovskaya

15 Volga Privolzhskaya

16 Kuybyshev Kuybyshevskaya

17 Northern Severnaya

18 North Caucasus Severo-Kavkazskaya

20 Ashkhabad Ashkhabadskaya

23 Tomsk Tomskaya

24 Southeastern Yugo-Vostochnaya

25 Southwestern Yugo-Zapadnaya

26 Southern Yuzhnaya

27 Far-Eastern Dal'ne-Vostochnaya

29 East Siberian Vostochno-Sibirskaya

31 Krasnoyarsk Krasnoyarskaya

32 Odessa Odesskaya

34 Kalinin Kalininskaya

36 Gor'kiy Gor'kovskaya

39 Tashkent Tashkentskaya

40 Kazakh Kazakhskaya

44 L'vov L'voVskaya

49 Moldavian Moldavskaya

50 Lithuanian Litovskaya

51 Latvian Latviyskaya

52 Estonian Estonskaya

56 Azerbaydzhan Azerbaydzhanskaya

57 South Sakhalin Yuzhno-Sakhalinskaya

(

(

* The system numbers follow the listing in TARIFNOYE RUKOVODSTVO, N. 4
(Tariff Handbook) Transzheldorizdat, Moscow, 1958.
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TABLE 3-46

TRANSPORT OF PETROLEUM BY RAIL IN THE
USSR COMPARED TO TOTAL RAIL TRAFFIC

SELECTED YEARS 1945-65

1945 a/
1950 !Y
1955 c/
1958 y
1960 c/
1965 Plan
1965 Revised

BILLION METRIC
TON-KILOMETERS

TOTAL RAIL PETROLEUM
FREIGHT FREIGHT

314.0 23.8
602.3 52.0
970.9 101.6

1,302.0 154.0
1,504.3 205.4
1,800.0 g; 251.0 ~
1,800.0 iI 270.0 :=I

PETROLEUM FREIGHT
AS PERCENT OF TOTAL

RAIL FREIGHT

7.6
8.6

10.5
11.8
13.7
13.9
15.0 f/

(

~y

!Y 3/
ElY
d/ V
~y
iI Assuming no change in total rail freight.

To supply the growing demand for rail transportation,
the Seven Year Plan provides for substantial increases in
railroad facilities. The Plan visualizes a total expenditure
of 11-11.5 billion rubles on reconstruction of the railroad
system, which is 83 percent greater than expenditures during
the previous seven years. 1/ In an analysis of Soviet trans­
portation plans made in 1959 by a recognized expert in the
field, it was concluded that the program for the expansion of
the railroads was feasible. §/

Tank car inventory is to increase by 87 percent during
1959-65 (compared with 75 percent increase in petroleum
traffic). 2/ In addition, capacity per tank car is expected to
increase by an unspecified amount. At present 80 to 85 percent
o~ Soviet tank cars are 4-axle, 50 cubic-meter cars. The remain­
der are 2-axle, 20-25 cubic-meter cars. Four-axle, 60-cubic­
meters and 6-axle, 90-cubic-meter cars are being introduced
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slowly. The total number of tank cars in the USSR in 1958 has
been estimated at about 98,100, 2/ thus bringing the 1965
planned number to 183,400. Tank car inventory in 1960 was
estimated at 114,000. 2/

In 1959, tank cars comprised 12 percent of the total freight
rolling stock of the Soviet railroad system, as shown in the
following table.

TABLE 3-47

DISTRIBUTION OF FREIGHT ROLLING STOCK
IN THE USSR - 1959 sI

(,

TYPE OF ROLLING STOCK

Box Cars
Semi-Box or Open-Top Cars
Flat Cars
Tank Cars
Refrigerator Cars

TOTAL

PERCENT OF TOTAL

34.6
32.6
17.3
12.0

3.5

100.0
(

The changing pattern of oil transportation in the USSR
is illustrated by Table 3-48. In these statistics, transport of
petroleum by truck is negligible. In 1958, 63 percent of all
petroleum freight load in the USSR was absorbed by the railroads,
and a modest 14 percent of the load was carried by pipelines.
The effect of the intensive pipeline construction program during
the Seven Year Plan is to increase the oil pipeline traffic from
14 percent of total oil traffic in 1958 to 34 percent of total
oil traffic in 1965. Even in 1965, however, 46 percent of
petroleum traffic will be by rail.

It is significant to compare the 1965 Plan for petroleum
freight with total railroad freight expectations. Table 3-49
shows that petroleum freight will represent 14 percent of total
freight traffic (disregarding recent estimates of an even higher
possible rail traffic in petroleum). Oil carried by all other
means will be the equivalent of only 16 percent of total railroad
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TABLE 3-4.8

TRANSPORT OF PETROLEUM FREIGHT
IN THE USSR BY TYPE OF CARRIER a/

1958 AND 1965 PLAN

1958 1965 PLAN
BILLION PERCENT BILLION PERCENT

TYPE OF METRIC TON- OF METRIC TON- OF
CARRIER KILOMETERS TOTAL KILOMETERS TOTAL

Rail 154.0 62.7 251 E! 46.1
Maritime 42.0 17.1 85 15.6
Inland 15.8 6.4 24 4.4

waterway
Pipeline 33.8 13.8 185 33.9

TOTAL 245.6 100.0 545 100.0

y 11/
E! Soviet estimates of transport of

petroleum by rail in 1965 have
been recently revised to 270 billion
ton-kilometers.

TABLE 3-49

COMPARISON OF USSR PETROLEUM
TRANSPORTATION REQUIREMENTS WITH

PLANNED TOTAL RAILROAD FREIGHT IN 1965

TYPE OF CARRIER

Rail
Maritime
Inland waterway
Pipeline

PETROLEUM FREIGHT
(BILLION METRIC
TON-KILOMETERS)

251
85
24

185

180

PETROLEUM FREIGHT
AS A PERCENT OF

TOTAL RAIL FREIGHT

14
5
1

10



freight. TThus, an appreciable shortage in meeting maritime,
inland waterway and pipeline expectations would still not (
represent a large incremental load on the total rail freight
carried. Such a deficiency could, however, be serious in terms
of available petroleum carrying equipment, for example, tank
cars required depend to some extent on turnaround time. There
has been severe criticism in the Soviet press of long delays of
tank cars at unloading points. Additional capacity may, there-
fore, be gained by future improvements in utilization.

Costs of rail transport have been gradually declining
as utilization improves and automation increases. This decline
is illustrated in the following tabulation. 1lI

AVERAGE COST OF ALL RAIL FREIGHT
MOVEMENT IN THE USSR

KOPECKS/TON-KILOMETER

Complete information on the cost of petroleum freight movements
specifically is not available. However, the 1958 cost has been
given as 0.326 kopecks per ton-kilometer, 1lI which is comparable
to the average cost of all rail freight movement.

1950
1955
1958
1959
1960

0.5252
0.3932
0.3349
0.3155
0.3064

(

Prior to the emergence of the USSR as a major exporter
of petroleum, the average length of haul of petroleum by rail
in the USSR exceeded that of any other carrier. In 1955 the
average length of haul of petroleum by rail was more than 4.5
times that by pipeline, as shown in Table 3-50. Following the
increase in exports of petroleum and the concomitant growth in
tanker movements, the average length of haul of petroleum by
Soviet-owned ocean-going vessels reached 1,534 kilometers in
1958, displacing rail in terms of longest average hauls. Esti­
mates for 1965 indicate that ocean-going vessels will continue
to carry petroleum over the longest average distances, but also
that the length of haul by pipeline will more than double during
the Seven Year Plan as the result of completion of lengthy
pipeline systems leading eastward and westward from the producing
centers.
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TABLE 3-50

AVERAGE LENGTHS OF HAUL OF PETROLEUM
IN THE USSR, BY CARRIER

1950, 1955, 1958, 1960 AND 1965 ESTIMATE
(Kilometers)

CARRIER

Rail
Ocean*
River

Pipeline

ESTIMATE
1950 EI 1955 EI 1958 1960 1965

1,205 1,309 1,369 1Y 1,360 1Y 1,300
700 1,307 1,534 EI NA 1,700

1,018 1,000 1,006 a/ 1,000 1,000

355 EI
(Estimate)

.w309 284 394 £! 777

* Soviet-owned vessels only.
14/
15/
16/
111

B. Inland Waterways

Inland Waterways play only a minor and decreasing role
in the movement of petroleum freight within the USSR. As shown
in Table 3-51, although the amount of petroleum freight to be
moved by inland waterway is to increase by 50 percent during
the Seven Year Plan, 18/ less significance will be attached to
this means of transport, as its share in the total movement of
petroleum freight is to decline from 6.4 percent in 1958 to 4.4
percent in 1965, largely as a result of the increasing role to
be played by pipelines.

The bulk of the petroleum freight handled by inland
waterway moves along the Volga, Kama and Belaya rivers. These
rivers connect the crude oil producing and refining centers in
the Urals-Volga region with the Caspian Sea, the Black Sea by
means of the Volga-Don Canal and allow the transport of lesser
quantities of petroleum products westward to the heavy consuming
centers of the European USSR. Prior to the beginning of the
Seven Year Plan, almost 80 percent of the petroleum freight
hauled by river tanker and barge moved along the Volga and Kama
rivers. l3/ This share is to be essentially preserved during
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1959-65, although somewhat higher rates of growth will be
obtained by petroleum shipments on the Amur, Lena, Yenesey, ObI
and Irtysh. The inland waterway system of the USSR is illus­
trated on Map No.6.

Within the past several years, the character of movement
of petroleum freight along the Volga River has been changed
drastically. At one time, when Baku was the crude oil producing
and refining center, petroleum products would move up the Volga.
Following the emergence of the Urals-Volga as a center of
production and refining, crude oil and sulphurous mazut.move
down the Volga. The mazut is used as a fuel in electric power
plant boilers. The crude is charged to refineries located in
the Caucasus, the quantities making up for the difference between
local crude oil production and the available charge capacity.
Low sulphur mazut, high octane gasolines and quality lubricants
from the Baku, Krasnovodsk and Groznyy refineries are shipped
by sea-going tanker on the Caspian to the trans-shipping facil­
ities at Astrakhan where the products are loaded onto river
vessels. From Astrakhan the cargoes move up the Volga and Kama
rivers to the industrial regions along the Volga, Moscow,
Leningrad and in some cases, ultimately to the Urals, Siberia
and the Far East.

TABLE 3-51

MOVEMENT OF PETROLEUM FREIGHT
BY INLAND WATERWAYS OF THE USSR

1955-60 AND 1965 PLAN

(

(

YEAR--
1955
1956
1957
1958
1959
1960
1965 Plan

MILLION METRIC
TONS-ORIGINATED

14.4
15.0
16.1
16.2
17.7
18.5
24.0

PERCENT OF
NATIONAL TOTAL

8.6
NA
NA
6.4
NA
NA
4.4

The largest river tanker op.erating on the Volga, Kama
and Don has a 5,000 ton rating. lQ7 Use of this larger vessel
(prior to its introduction, 3,300 ton ratings were the largest)
should assist in reducing the cost of petroleum movement by the
river fleet.
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Until recently, river tran~port was the cheapest means
of petroleum transport in the USSR. However, the use of large­
diameter pipe in the construction of petroleum pipelines has
served to lower the cost of transport of oil freight bX this
means to a level well below that of water transport~ 'According
to published Soviet data, in 1958 the transport of petroleum
freight by all forms of transport was as follows: 1!/

FORM OF TRANSPORT,

Railroad
River - Sea
Pipeline

KOPECKS/TON-KILOMETER

0.33
0.16-0.17

0.12

(

One problem which continually has plagued the expansion
of petroleum movement by river is the transport of petroleum
freight along rail routes which parallel navigable rive~s.

Soviet river authorities often have pointed out the inconsis­
tencies in such planning, but to no avail.

C. Pipeline Transportation (Petroleum and Natural Gas)

1. Summary

At the end of 1958 the Soviet Union had in operation
only 14,461 kilometers of crude oil and petroleum product pipe­
lines and 13,239 kilometers of gas pipelines. The Seven Year
Plan calls for construction of 31,800 kilometers of oil
pipelines and 29,500 kilometers of gas pipeline.* Thus in these
seven years it is planned to construct more than twice as much
trunk line as existed at the beginning of the current Seven Year
Plan.

These pipeline systems are designed to accomplish four
primary objectives:

(a) To supply Soviet industry with secure, cheap, and
convenient gaseous and liquid fuels;

,

(b) To supply crude oil (and minor amounts of natural
gas) to their European satellites--thereby supplying
a much needed form of energy to these countries, but

* A recent upward revision of the original goal of 26,000
kilometers.

185



also making them dependent on the USSR and
preventing an alignment with western sources:

(c) To provide facilities for the export of oil to
the Free World with the resultant benefits to the
USSR of obtaining much-needed foreign exchange
and equipment and providing the ability to disrupt
the established Free World industry:

(d) To reduce the present cost of delivering oil and
gas to the export market as well as to Soviet
industry.

At the present time the USSR is highly dependent on
rail transportation to move petroleum. In 1958 about 63 percent
of the ton-kilometers of oil freight moved by rail and only 14
percent by pipeline. By.1965 it is planned that these respec­
tive shares will be 46 percent and 34 percent.

The savings to the economy which will result from the
increased role of pipelines in petroleum freight movement in
the USSR can best be illustrated by comparing rail transport
costs from Kuybyshev to Klaipeda on the Baltic Sea with esti­
mated pipeline costs over the same route.

At present those amounts of petroleum which are
exported from the Baltic bases of Klaipeda and Ventspils are
brought in by rail from the Urals-Volga oil fields, a distance
of about 2,100 kilometers. The cost of such movement averages
about $1.05 per barrel, based on reported average rail freight
costs.

It is estimated that the pipeline operating costs,
upon completion of the USSR-European Satellite oil pipeline,
(and assuming a liberal 13 percent for depreciation and interest)
will be only 29 cents per barrel for the movement from Kuybyshev
to Klaipeda. These drastic savings over today's costs by rail
will, of course, be of great benefit to the Soviet Union. Of
additional interest, when the pipeline system is completed,
Kuybyshev oil will have about 11,600 kilometers (7,200 miles)
shorter tanker haul to the Scandinavian markets of Denmark and
Sweden than Persian Gulf production.

The Soviet c~pability to export increasing quantities
of oil depends to a considerable degree on the completion of
its pipeline construction goals. The lack of progress during
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the 1955-60 period cast some doubts on the capability to
complete the plan on schedule. Soviet literature continually
has emphasized that the lack of progress on their pipelines
was caused by failure to meet production goals for steel pipe
of all sizes--but particularly large diameter. There now seems
little doubt that the essential parts of this program will be
completed, in particular the Comecon pipeline, on schedule.
This abrupt reversal in trend has been accomplished by resort­
ing to purchases of pipe and other facilities from Western
suppliers. In the period 1959-62 the Soviet Union has either
purchased or arranged to purchase at least the following
amounts of 40-inch diameter pipe:

(METRIC TONS)

West Germany
Italy
Sweden

TOTAL

680,000
240,000
135,000

1,055,000

(

With these purchases, the USSR will be able to meet almost 40
percent of their requirements in the Seven Year Plan for 40­
inch pipe. Domestic production of 40-inch pipe so far has
been only in token quantities.

The Soviet Union has still more grandiose plans for the
future. Whereas at the end of 1960 gas and oil pipelines in
use totalled 38,800 kilometers, plans call for the installation
of more than 250,000 kilometers of pipeline in the 1961-80
period. Of the 250,000 kilometers, 150/170,000 kilometers will
be for gas and 80/100,000 kilometers will be for oil. About
one-third of the pipe required will be 40, 48, and 56 inches in
diameter. The 48 and 56-inch pipe are scheduled for initial
use in 1970 and 1975, respectively.

2. Crude Oil and Petroleum Product Pipelines

a. Current and Planned Construction

The very first petroleum pipeline installed in Russia
was designed as an export line, to carry kerosene from the
refineries at Baku to the B+ack Sea export base of Batumi. ~
This line, 883 kilometers in'\',length and 8 inches in diameter,
required ten years--1896 to 1906--to construct. The second
and third pipelines to Black Sea terminals were built during
1926-30. These were the Groznyy-Tuapse crude oil pipeline
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and a second crude oil pipeline linking Baku with Batumi.
lowing completion of the second Baku-Batumi pipeline, the
was converted to the transport of crude oil also. ~

Fol­
first (

Since that time, not a single export pipeline has been
installed, as emphasis has been given to the development of a
system capable of meeting internal transport requirements, to
the linking of the oil fields, refineries and consuming centers
by pipeline, the most economic and effective means of transport.

As of the end of 1961, approximately 20,000 kilometers
of crude and product pipelines were in use. The historical
record of installed petroleum pipeline, together with plans for
1965, is given in Table 3-52.

TABLE 3-52

PETROLEUM PIPELINE IN USE IN THE USSR Y
SELECTED YEARS 1913-1961 AND 1965 PLAN

KILOMETERS
IN USE AT PLACED IN USE

~ YEAR END DURING YEAR

1913
1940
1950
1955
1956
1957
1958
1959
1960
1961
1965 Plan

1,147
4,068
5,444

10,491
11,600
13,187
14,461
16,700
17,300
20,000 Q/
46,261 fI

109
1,587
1,274
1,239

600
2,700

(

sf Except where noted, from £iI.
W W
fI W

The Seven Year Plan calls for the construction during
1959-65 of 31,800 kilometers of crude and products pipeline or
more than twice the amount of line that existed at the end of
1958 (14,461 kilometers). The major export systems provided
for in this construction program are shown on Map No.7 and
Table 3-53. Detailed below is a description of each major
export system and the present construction status.

(1) The USSR-European Satellite (Comecon)
Crude Oil Pipeline

The program of construction of the Comecon line,
or so-called "Pipeline of Friendship" has been well pub­
licized, largely because the USSR has been forced to turn
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TABLE 3-53

DATA ON OIL EXPORT PIPELINES IN USSR
____TO BE COMPLETED DURING 1959-65

I USSR - EUROPEAN SATELLIT~ CRUDE OIL PIPELINE
- COMMITTEE CALCULATIONS

NUMBER 'METRIC MAXIMUM CARRYING ESTIMATED ESTIMATED
OF TONS CAPACITY CAPACITY INVESTMENT OPERATING

LENGTH DIAMETER PUMPING OF STEEL (BARRELS (BARRELS {MILLION

ORIGIN TERMINUS (MILES) (INCHES) STATIONS
COST (CENTS

REQUIRED PER DAY) PER DAY) DOLLARS) PER BARREL)

Kuybyshev (USSR) Michurinsk (USSR) 410 40" 4 196,800 862,000 740,000 105.8 8.05

Michurinsk (USSR) Mozyr' (USSR) 430 40" 4 206,400 840,000 710,000 118.9 9.05

Michurinsk (USSR) Unecha (USSR) - - - - - - - 6.90

Mozyr' (USSR) Plock (poland) 470 24" 4 89,000 238,000 200,000 48.8 12.20

plock (poland) Schwedt (East Germany) 243 20" 3 38,300 185,000 160,000 23.2 8.30

Mozyr' (USSR) uzhgorod (USSR) 450 24 11 4 85,200 196,000 170,000 45.7 13.00

uzhgorod (USSR) Bratislava (Czechoslovakia) 250 21" 3 41,400 196,000 170,000 24.5 8.10

sahy (Czechoslovakia) Szazhalombatta (Hungary) 81 12" 1 5,300 55,000 50,000 4.2 4.20

....
\.0 Michurinsk (USSR) Kremenchug (USSR) 435 20" 4 68,500 167,000 140,000 37.2 13.80

0
Unecha (USSR) Polotsk (USSR) 234 28 11 2 77,200 392,000 340,000 34.6 5.80

Polotsk (USSR) Klaipeda (USSR) 296 24" 3 56,100 260,000 220,000 35.9 8.45

Polotsk (USSR) ventspiJ:s (USSR) ~ 20" 2. 46,600 210,000 180,000 28.7 8.80

<-products line)
3,595 35 910,800 507.5

II OTHER USSR CRUDE OIL PIPELINES

Tuymazy Angarsk (Irkutsk)* 2,300 28" 18 759,500 370,000 320,000 317.8 54.00

Angarsk (Irkutsk) Nakhodka 2,740 28" 21 904,700 370,000 320,000 376.4 64.00

If 32" 19 1,052,400 465,000 400,000 462.5 59.30

Al 'met 'yevsk Leningrad 935 28" 7 308,730 370,000 320,000 138.8 21.30

Stalingrad Tikhoretsk 380 28" 3 125,470 378,000 324,000 53.9 9.24

Tikhoretsk Tuapse and Novorossiysk** 140 28" 1 46,220 245,000 210,000 20.1 3.64

* Classified as an export pipeline in that it would link the proposed Irkutsk - Nakhodka pipeline with the producing fields

in the Urals-Volga.

~* Data apply to each section.



to western suppliers of steel pipe and because of the desire
to illustrate to the world the cooperation of the nations of
the Soviet bloc in matters of mutual concern. This pipeline,
designed to link the large Urals-Volga oil fields of the USSR
with refineries under construction in Poland, East Germany,
Hungary and Czechoslovakia, will also include extensions to
the Baltic ports of Klaipeda and Ventspils and, possibly to
the Black Sea port of Odessa. In addition, the pipeline is
to supply new refineries planned or under construction in the
USSR at Mozyr', Polotsk and Kremenchug; and there is some
evidence to suggest that a refinery may be constructed at
Ventspils. Assuming the availability of the steel pipe and
associated pipeline equipment, the entire system probably
will be completed for use by 1964. Portions of the system
completed prior to 1964, i.e., the Brody-Uzhgorod-Bratislav~

section and the Sahy-Szazhalombatta pipeline in Hungary
which branches off the Brody-Bratislava section, ,will be
filled with crude oil transported to Brody by rail tank car.
The Brody-Bratislava section was completed by late 1961; the
sahy-Szazhalombatta section will be finished by mid-1962.

Cognizance of the obvious military significance of
this pipeline must be taken. The system, which is being
placed underground and camouflaged, will supply crude oil
to terminals where there are large concentrations of Soviet
or satellite forces, thus making possible the more timely
and adequate delivery of fuels to these forces. The oil
made available at Klaipeda and Ventspils could be used to
fuel war vessels.

Work is to begin in 1962 on the major segment of the
system--the 1,350 kilometer link between Kuybyshev and
Mozyr' . ll/ This link is to be built of 40-inch pipe, which
will mark the first use of such diameter pipe in the con­
struction of an oil pipeline. Reportedly, the 40-inch pipe
to be used in construction of the Kuybyshev-Mozyr ' portion
will be provided by the Taranto, Italy pipe mill, which has
gone into production following installation of pipe-making
equipment obtained from a U.S. company.

Also in 1962, construction is to begin on the
Unecha-Polotsk sector. Thus, together with the Mozyr ' ­
Brest and'Mozyr'-Brody sectors, where pipe'was being laid
in 1961, there are pipeline crews at work along all sectors
of the system simultaneously.
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Routes and the projected size of various parts of
the line were ava~lable from published Soviet reports. With
this data the capacity of each of the segments of the system
line has been calculated by the Committee making certain
assumptions. A description of the assumptions and the
calculations follows:

The 40-inch diameter crude oil pipeline
presently under construction between the Urals-Volga
oil fields near Kuybyshev and the town of Michurinsk
will have a maximum capacity of 862,000 barrels per
day. This is based on the assumption that four pumping
stations will be constructed with at least 17,000
horsepower installed at each station. Station spacing
for the most economical operation of a 40-inch diameter
pipeline should be somewhere between 100 miles and
120 miles. Since the distance between Kuybyshev and
Michurinsk is approximately 410 miles, this would
dictate that the distance between stations would be
102.5 miles plus or minus any variation to adjust for
minor differences in elevation at the proposed station
site. The average annual carrying capacity, taking
into consideration down time for equipment maintenance,
power failure, and malfunctions, will be somewhere
between 85 percent and 90 percent of the maximum capacity
or in the neighborhood of 740,000 barrels per day.

Future plans call for a 20-inch diameter leg
to extend southward from Michurinsk through Liski to
Kremenchug. With the lines operating at maximum
capacity, it will probably be necessary to install
break-out tankage at Michurinsk in order to handle
this movement. The maximum capacity of this 20-inch
diameter line with four pumping stations of 4,500
horsepower each will be 167,000 barrels per day. The
average annual carrying capacity will be approximately
140,000 barrels per day.

The 40-inch diameter trunk line will continue
westward from Michurinsk through Unecha to a tank farm
and refinery at Mozyr'. The maximum capacity of this
section of line with pump station spacing of approxi­
mately 110 miles will be 840,000 barrels per day and
average annual carrying capacity estimated at 710,000
barrels per day.
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Crude oil can be stripped out of the 40-inch
or delivered directly into break-out tankage at Unecha
and pumped through a 28-inch diameter line to a refinery
near Polotsk. The maximum capacity of this line with
one 11,500 horsepower booster station will be 392,000
barrels per day. The average annual carrying capacity
will be in the neighborhood of 34,000 barrels per day.

In the planning stage are two pipelines
extending westward from Polotsk to the Baltic Sea. A
24-inch diameter line will be constructed to a marine
terminal at Klaipeda and provide means for exporting
up to 220,000 barrels per day of crude oil to western
Europe. The other proposed line would be used to
transport finished products from the Polotsk refinery
to a marine terminal at Ventspils, thence for export
to western Europe. It will probably be a 20-inch
diameter line and have an annual average capacity of
180,000 barrels per day.

Extending westward from the end of the 40-inch
diameter trunk line at Mozyr' will be two 24-inch
diameter lines, one supplying refineries in Poland
and East Germany and the other, refineries in Hungary
and Czechoslovakia. The northern line will enter
Poland at Brest and tie into a line recently completed
from the Warsaw area to a refinery at Plock. This
section will be 24-inch diameter and with four 5,250
horsepower pumping stations be able to handle approx­
imately 200,000 barrels per day. A 20-inch diameter
line is partially completed between Plock and Schwedt
located near the East Germany border. The average
annual capacity of this section with three 5,000
horsepower pumping stations located approximately 81
miles apart will be over 160,000 barrels per day.

The 24-inch diameter line presently under
construction,between Mozyr' and Brody will tie into a
pipeline already in operation supplying a refinery in
Bratislava, Czechoslovakia. This line runs over the
Carpathian Mountains near the Czechoslovakian border
and from Uzhgorod to Bratislava (21-inch diameter).
The capacity of the 24-inch line between Mozyr ' and
Uzhgorod is reduced because of the energy required to
overcome the approximately 3,500 foot differential in
elevation to permit flow over the mountain range. The
maximum capacity of this line is 196,000 barrels per
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day, the average annual capacity being approximately
170,000 barrels per day. A 12-inch diameter leg is
partially constructed between Sahy, Czechoslovakia and
Szazhalombatta, Hungary, which will be capable of a
gravity flow in excess of 35,000 barrels per day. A
700 horsepower booster station at Sahy will permit
deliveries to the Szazhalombatta refinery in excess of
50,000 barrels per day.

With a few exceptions, which may be explained by
some additional information, the Comecon System appears to
be well designed. The combined flow in all the branch lines
is approximately equal to the quantity which can be supplied
by the main trunk line from the oil field. A deviation from
the optimum station spacing could change slightly the capa­
city to any particular location if this proved necessary.

(2) Urals-Volga (Al'met'yevsk)-Leningrad Crude
Oil Pipeline

Although work was not begun until the Spring of 1961,
more than one-third of this 1,500 kilometer crude oil pipe­
line already has been completed. If current construction
rates are maintained, this pipeline will be completed to
Leningrad by early 1963. It is estimated that this pipeline
has a diameter of 28-inches, which would indicate a maximum
carrying capacity of 18.5 million tons per year or 370,000
barrels per day.

In addition to supplying crude oil to refineries
planned or under construction at Gor'kiy, Yaroslavl ' and
Kirishi, completion of the pipeline to Leningrad should
greatly augment the capability of the USSR to export
petroleum, particularly to Northern Europe and the
Scandinavian countries.

(3) Stalingrad-Tikhoretsk-Tuapse and Tikhoretsk­
Novorossiysk Crude Oil Pipeline

Work has begun on the Tikhoretsk-Tuapse and Tikhoretsk­
Novorossiysk sections and the entire system is to be completed
by 1965. This pipeline, insofar as is known, is to be used
for increasing deliveries of crude oil to the Black Sea ex~rt

bases of Tuapse and Novorossiysk, and will have an estimated
maximum carrying capacity of 378,000 barrels per day or
18.9 million tons per year.
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(4) The TUYmazy-Irkutsk Crude Oil Pipeline

This line, which is now under construction, will be
28-inches in diameter and though originally scheduled for
completion in 1960, will probably be finished in early 1963.
This line has been delayed by the difficult terrain and
climate. Maximum carrying capacity of the line will be
370,000 barrels per day.

(5) Irkutsk-Nakhodka Crude Oil Pipeline

Should the USSR and Japan reach mutually agreeable
terms with respect to the barter of Soviet oil for Japanese
steel pipe, construction of a crude oil pipeline between
Irkutsk and Nakhodka, a distance of about 4,400 kilometers,
will be undertaken. It has been reported that the USSR is
seeking 650,000 tons of 28-inch pipe, valued· at $U.S. 150
million, for this project. This line would link Irkutsk and
the Pacific Ocean port of Nakhodka, located about 100 kilo­
meters east of Vladivostok. Maximum carrying capacity of
the Irkutsk-Nakhodka pipeline would be about 375,000 barrels
per day and, after considering withdrawals from the pipeline
to meet the indigenous needs of the Soviet Far East, could
provide for the export from Nakhodka of as much as 200,000
barrels per day. Crude would be delivered to the Irkutsk­
Nakhodka pipeline through the TUYmazy-Irkutsk line now under
construction. In view of the difficulties of logistics,
terrain and climate, it is doubtful whether the pipeline
to Nakhodka could be completed in less than five years.

As shown on Table 3-53, the pipeline cost of deliv­
ering oil from TUYmazy to Nakhodka has been estimated to be
about $1.18 per barrel. The USSR could deliver comparable
amounts of oil to Nakhodka by tanker for an estimated $1.15
per barrel (assuming pipeline from the producing area to
Tuapse and by owned tanker, 47,000 ton class, to Nakhodka
through the Suez Canal). Thus, in that pipeline transport
of oil to Nakhodka does not represent the cheapest means,
construction of the Irkutsk-Nakhodka pipeline implies a
greater benefit to meeting the petroleum demand of the
Soviet Far East and to national security in general.

(6) Other (Okha-Komsomol'sk Crude Oil Pipeline
and Baku-Batumi Product Pipeline)

In addition to the major oil export pipelines which
have been discussed, there are two other pipelines, under
construction or planned, which ultimately may have an
effect on the petroleum export capability. Construction of
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a parallel Okha (Sakhalin)-Komsomol'sk crude oil pipeline
reportedly is under way.28/ Ultimately the USSR may extend
this pipeline southward to connect with the proposed Irkutsk­
Nakhodka pipeline. If so, crude oil could move north along
this system and would free Sakhalin crude oil for export.

Finally, mention has been made in the Soviet press
on several occasions of another Baku-Batumi pipeline. The
growth in extraction of natural gas and the recent creation
of a gas transmission system in the Caucasus undoubtedly
has reduced the requirements in this area for petroleum
products. This displacement, coupled with the steady but
unspectacular growth in the production of crude oil in this
region, would support the construction of another pipeline
and of its use to carry petroleum products to Batumi for
export. Soviet press statements are ambiguous as to whether
this second Baku-Batumi product pipeline is actually under
construction or is only planned for construction. ~

b. Estimated Investment and Operating Costs

A summary of investment and operating costs of the
USSR-European Satellite Crude Oil Pipeline and of other new
export systems is to be found in Table 3-53, above. Detailed
calculations of investments are given in Appendix Ai calcula­
tions of operating costs are given in Appendix B. These are
not investments and costs as reported by the USSR, rather they
are estimates made by the study committee. The pipeline
investment costs are based on using pipe from European mills
and over-seas pipeline construction costs. No provision was
made for right-of-way costs or paYment of construction damages.
The pumping station costs at $300/HP are higher than would

\

normally be estimatedihowever, they were based on minimum
horsepower requirements for the maximum pipeline flow with no
provision for standby units or communication facilities. Break­
out tankage at points where receipts or deliveries are to be
made are sized to contain approximately two-days supply at the
maximum flow rate. At marine terminals, a five-day supply was
provided. Indirect costs and contingency are made up of
engineering, purchasing, expediting and inspection costs prior
to and during construction and numerous small items which are
difficult to tie down in an estimate.

The operating costs are figured on the basis of semi­
automatic electric stations with man power on duty at all times.
Energy charges are based on power at $.02 per kilowatt-hour.
The major portion of operating expense is made up of interest
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on the investment capital at six percent per annum and depre-
ciation charges which recover the invested capital over a (
ten-year period. All cost-per-barrelfigures are based on the
pipeline operating at the maximum carrying capacity. Operations
at less than this throughput would result in higher unit costs,
the only reduction in operating costs being in power consumption.

c. Construction Performance

The Soviet Union has experienced considerable difficulty
in the postwar period in the construction of crude oil and
petroleum product pipelines. For the years 1951-61, petroleum
pipeline construction goals were missed by 20 percent as actual
installation totalled only 15,862 kilometers, compared with a
plan of 19,908 kilometers. As noted in Figure No.9, however,
the performance in the first three years of the Seven Year Plan
has very nearly matched the plan goals.* Yet the possibility
that the USSR can complete its oil pipeline construction
program for 1959-65 is not certain, although performance has
improved considerably in recent years. To meet this program
calls for a relatively sharp growth in oil pipeline construction
in 1964 and 1965. The construction planned for these two years
very nearly equals total oil pipeline construction during the
ten-year period 1951-61. Again, the possibility that the con­
struction goals for these later years may be met probably
depends upon the availability of steel pipe in the required
assortment of sizes.

Most of the lag encountered in the construction of oil
pipeline, particularly after 1955, can be traced to an inade­
quate supply of steel pipe and to a desire to expand at a rapid
rate the natural gas transmission system. Under the forced
construction of gas pipelines, the oil program began to lag
behind. Pipeline construction goals were revised to reflect
the priority given to the expansion of the gas transmission
network. The original goals for the Sixth Five Year Plan
(1956-60) called for the construction of 14,500 kilometers of
oil pipeline and 9,000 kilometers of gas pipeline. Within 18
months after publication of these plans, the goal for oil pipe­
lines was reduced by about 28 percent, to 10,500 kilometers. lQ/

(

* Reportedjdistances constructed are not necessarily placed
in use during the year, hence Figure No. 9 and Table 3-52
are not comparable.
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Figure No.9

PLANNED AND REPORTED CONSTRUCTION OF PETROLEUM PIPELINES IN THE USSR 1951-1965
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At the same time, the plan for gas pipeline construction was
revised upward, to 16,OOO.kilometers. Even under the reduced
goal, progress in the installation of oil pipeline was com­
pletely unsatisfactory. The abandonment of the Sixth Five
Year Plan at the end of 1958 should have brought about a more
reasonable assessment of pipe-laying capabilities, in that oil
pipeline construction during 1956-58 totalled only 3,970
kilometers, compared with a plan for these years of 6,525
kilometers, but such was not the case. It was not until 1961
that the Soviet planners attempted to re-define the priorities
attached to oil and gas pipeline construction, and to bring
about a more balanceg program. In that year the volume of gas
pipeline construction was reduced to 3,400 kilometers which
was about 85 percent of the 1960 level, while that for oil was
increased by 40 percent, to 2,775 kilometers.

Nevertheless, the emphasis given to gas pipeline
construction during these years has resulted in the installation
of a gas transmission system which in 1961 exceeded in length
the oil pipeline network by 25 percent.

Petroleum pipelines in use, under construction and
planned for construction are shown on Map No.8.

3. "Natural Gas

a. Current and Planned Construction

The first gas pipeline in the USSR was constructed in
1940. It was designed to supply gas to Makhach-Kala and was
65 kilometers in length. What could be termed the first major
transmission gas pipeline in the USSR was built during 1944-46
of l2-inch pipe and is still used to transport gas from the_
Saratov deposits to Moscow. About seven years lapsed before
the second major natural gas line--Dashava-Kiev-Bryansk-Moscow-­
was completed in 1953. The next major natural gas pipeline
effort was the construction in 1956 in a period of nine months
of a 28-inch, 1,300 kilometer line for the supplying of Moscow
consumers with gas from the Stavropol'deposits in North
Caucasus. Installation of this pipeline was the first gas
pipeline project to benefit from the program established to
allow for sharp growths in the extraction of natural gas.

Since that time, the length of the gas pipeline network
has more than tripled, from 7,920 kilometers available in 1956
to an estimated 25,000 kilometers in 1961. J1/ Although the
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Seven Year Plan calls for the insta~lation of more kilometers
of oil pipeline (31,800 kilometers) than of gas (29,500 kilo­
meters) it is doubtful whether the length of the oil pipeline
network will, beyond this point, exceed the gas pipeline sys­
tem. The Twenty Year Plan, covering 1961-80, calls for the
installation of about 2 kilometers of gas pipeline for every
kilometer of oil pipeline during these years.

The length of the transmission gas pipeline system of
the USSR for selected years 1940-65 is given in Table 3-54, and
a historical comparison of the lengths of the Soviet oil and
gas pipeline systems is presented in Figure No. 10.

Those gas pipelines in use, under construction and
planned for construction are shown on Map No.9.

TABLE 3-54

TRANSMISSION GAS PIPELINES IN USE IN USSR s!
SELECTED YEARS 1940-1965*

YEAR KILOMETERS

( 1940 139
1949 W 2,273
1950 2,865
1954 W 4,279
1955 5,889
1956 7,920
1957 10,120
1958 £I 13,239
1959 17,092
1960 21,538
1961 Plan 25,266
1961 Reported .9/ 25,000
1965 Original Plan 39,267
1965 Revised !!Y 42,762

* . Includes those pipelines used for the transport of
manufactured gas.

s! Except where noted, from~.

W W
£I 34/
.9/ W
!!Y W
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Figure No.1 0

OIL AND GAS PIPELINES IN USE IN THE USSR
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Within the USSR, there are presently six major flows of
natural gas. These are:

(a) From the Stavropol' and Krasnodar Kray deposits in
the North Caucasus to the major consuming centers
of Moscow, Leningrad and the Donbas;

(b) From the Dashava deposits in the Western Ukraine
to consumers enroute to Moscow and to consumers in
Belorussia and the Baltic area;

(c) From the Shebelinka deposits in the Eastern Ukraine
to the Donbas and to Moscow and Leningrad;

(d) From the Saratov, Stalingrad and Kuybyshev fields
to consumers within the Volga region and northwest
to Yaroslavl ' and Cherepovets';

(e) From the Karadag fields in Azerbaydzhan for con­
sumption within the republic and to consumers in
Georgia and Armenia;

(f) From the Gazli-Kagan group in Uzbekistan eastward
to supply other Central Asian republics.

Of these, the flow of most current significance to the
national economy is that through the Stavropol'-MoscOW and
Krasnodar Kray-Serpukhov (south of Moscow) systems. (See Map
No. 10) The Stavropol'-Moscow system is made up of two paral­
lel pipelines, the first constructed in 1956 of 28-inch pipe
and the second completed in 1958, using 32-inch pipe. The
Krasnodar Kray-serpukhov system, which draws upon gas from the
Leningrad-skoye deposit in Krasnodar Kray, was laid in 1959-61,
using 40-inch pipe imported from West Germany. West German
40-inch pipe was also used to connect the Shebelinka deposit in
the Eastern Ukraine with the latter system.

Current plans call for the following major construction:

(a) A 40-inch gas pipeline to parallel the Krasnodar
Kray-Serpukhov system between Ostrogozhsk and
Serpukhov. This system also provides gas for
transmission further to the northwest to Leningrad.

(b) The so-called Moscow outer gas ring, a 500 kilo­
meter, 32-inch system which is to supply the
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metropolitan area of the Moscow Oblast with natural
gas. 111 The ring is scheduled for completion in
1962. (This ring augments a 120 kilometer, 28-inch
inner gas ring, completed in 1959 to serve Moscow
and its suburbs.) Another 500 kilometers of branch
pipelines leading off this ring will be laid as
will 2,500 kilometers of city distribution systems.
Some 3.5 million people in the Moscow region will
be provided gas upon completion of the Moscow gas
ring. The Stavropol'-MOscow, Krasnodar Kray­
Serpukhov, Saratov-Moscow, and Dashava-Moscow gas
pipelines will feed this ring.

(c) Initial installations of about 150 kilometers of
40-inch pipe were made in 1961 on what reportedly
will be the world's largest transmission gas
pipeline upon completion of all segments in 1965.
This pipeline, as shown on Map No. 11, is designed
to transport natural gas from the Gazli deposit in
Uzbekistan to consumers in Chelyabinsk and Sverd­
lovsk, in addition to others enroute, and is to be
constructed in two sections or parallel lines. The
first section, Gazli-Chelyabinsk, will be 1,967
kilometers in length and, according to plan, is to
be completed in 1963. Current scheduling calls for
about 1,000 kilometers of pipe to be laid along
this trace in 1962. The second section, from Gazli
to Sverdlovsk, length of 2,163 kilometers, is to be
completed for use by 1965, as is a 334 kilometer par­
allel section between Chelyabinsk and Sverdlovsk. l§/
Thus, the dual Gazli-Ural gas pipeline system will
total 4,464 kilometers in length, and with all 17
planned compressor stations in place, will have an
annual throughput capacity of 121 billion cubic
meters. Use of 40-inch pipe is planned for the
entire 4,464 kilometers, which will require more
than 1.3 million tons of steel (300 tons per kilo­
meter). The cost of the system will be in excess
of 500 million (new) rubles.

Planned delivery of natural gas through this system
in 1965 is to exceed 19 billion cubic meters. Of
this volume, only 5 percent has been allocated to
meet the so-called communal needs of the 33 cities
which will be tied into the system. The remaining
95 percent is to be used for industrial purposes,
primarily in the production of steel.
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TABLE 3-55

PLANNED CONSUMPTION OF NATURAL GAS
TO BE TRANSPORTED BY THE GAZLI -URAL

SYSTEM Y - 1965

CONSUMER
BILLION

CUBIC METERS
PERCENT

OF TOTAL

Communal needs of 33 cities 1~0 5.2
Industry

Blast Furnaces 3.4 11.7
Martin Furnaces 3.6 18.8
Light Metallurgy 2.4 12.5
Chemical Industry 0.9 4.7
Consumed in 2.8 14.6

Industrial Boilers
Other 5.1 26.5

TOTAL 19.2 100.0 (

(d) The Gazli deposit in UZbekistan is not to be the
only source of supply of gas to industrial centers
in the Urals. As shown on Map No. II, plans call
for the construction of a 900 kilometer, 32-inch
pipeline to carry gas from the Berezovo deposits,
located on the Ob' River, to consumers in Sverdlovsk.
Another line, 460 kilometers in length and 28-inches
in diameter, is to allow delivery of gas from the
Dzhebol' deposit in the Komi ASSR to Perm'. No
construction date has been set for either of these
pipelines and it may be that the current level of
proved reserves at the Dzhebol' and Berezovo
deposits do not warrant major pipeline construction
at this time. A comparison of the Gazli-Ural,
Berezovo-Sverdlovsk and Dzhebol-Perm' gas pipelines
is given in Table 3-56. C

208



TABLE 3-56

( A COMPARISON OF GAS PIPELINES PLANNED FOR THE
SUPPLYING OF NATURAL GAS TO THE URALS gy'

CAPACITY COST STEEL PIPE
PIPELINE DIAMETER LENGTH (BILLION (MILLION (THOUSAND

ORIGIN TERMINUS (INCHES) (KILOMETERS) CUBIC METERS) RUBLES) METRIC TONS)

Gazli Urals 40 4,130 W 21.0 504.0 1,240
(Chelyabinsk
and
Sverdlovsk)

Berezovo Sverdlovsk 32 900 6.5 124.0 180
Dzhebol Perm' 28 460 4.5 30.5 75

. gy' After 1Q/.
W Excluding looping between Chelyabinsk and Sverdlovsk.

(

(e) Of particular importance to the Baltic republics
of the USSR is the current construction of a pipe­
line which, when completed, will supply consumers
in that area, as well as the fuels-deficient
regions of northwest Ukraine, with natural gas
from the Dashava deposit in the western Ukraine.
The Dashava-Minsk section of this pipeline is
shown on Map No. 12. The section to Minsk has
been completed and installation is under way on
the branch line to Vil'nyus and Riga. Originally,
the pipeline was to have been extended beyond
Minsk, to. Leningrad, but a recalculation of the
reserves of natural gas at Dashava fields forced
abandonment of this plan.

b. Performance of Natural Gas Lines

A major problem in the successful operation of trans­
mission gas pipelines in the Soviet Union has been the failure
to develop a compressor adequate for use on large diameter
pipelines. This failure has resulted in a number qf pipelines
such as the Saratov-Moscow line and the stavropol'-Moscow
system being placed in initial service without any compressor
stations. Moreover, because of the resultant shortage of
installed compressor capacity, many of the major pipelines are
utilized at levels well below the rated capacity. Among these
lines are included the dual Stavropol'-MoscOw system, Dashava­
Minsk and Saratov-Gor'kiy.
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Finally, the failure to develop a satisfactory compressor
has contributed to the recent shortfalls in the production of
natural gas. The inability to meet the 1960 goal for extraction
of natural gas was attributed in part to the lag in installation
of compressor stations on the Stavropol'-Moscow pipeline which
in turn derived from a lag in the manufacture of gas-turbine
units. 41/

In addition to contributing to failures to meet annual
extraction goals, the shortcomings in compressor manufacture
and installation have kept the costs of transportation of
natural gas at much higher levels than anticipated, although a
general downward trend in transportation costs has been
achieved in recent years, as illustrated in Table 3-57.

TABLE 3-57

REPORTED AVERAGE COST OF TRANSPORT OF NATURAL GAS
IN THE SOVIET UNION

1956 - 1960

(
1956
1957
1958
1959
1960

RUBLES/l,OOO CUBIC METERS

2.93 §/
2.48 §/
2.14 §/
2.28 §/
2.20 Q/

Within this national average, costs of transport of
natural gas vary widely within the USSR, as shown in Table 3-58.

4. Steel Pipe Requirements, 1959-65

a. Demand for Steel Pipe

It is estimated that about 9.5 million tons of steel
line pipe will be needed to complete the construction of the
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TABLE 3-58

REPORTED COSTS OF TRANSPORT OF NATURAL GAS
IN THE USSR FOR SELECTED PIPELINES

GAS PIPELINE COST OF TRANSPORT DIAMETER RUBLES/KILOMETERS
ORIGIN TERMINUS (RUBLES/l,OOO CUBIC METERS) (INCHES) KIIiOMETERS b 000 CUBIC METERS

Saratov Moscow 5.50 §/ 12 843 0.0060

Dashava Kiev 2.80 §/ 20 550 0.0050

Stavropol' Moscow 1.30 £I 32 1,300 0.0010

Krasnodar Kray Serpukhov 1.63 £! 40 1,003 0.0016

Dashava Minsk 1.19 £! 32 - 28 662 0.0018

§/ 111
£I .1V
£! .1:§/

r--" ~, ,~,



29,500 kilometers of gas pipeline and 31,800 kilometers of
trunk crude oil and petroleum product pipelines which have been
planned for 1959-65. Of the total of about 61,300 kilometers
of oil and gas pipeline scheduled for completion during 1959-65,
an estimated 8,068 kilometers or more than 13 percent, are to
be built using 40-inch pipe. Excluded from these totals is the
4,400 kilometers of crude oil line from Irkutsk to the Pacific
Ocean port of Nakhodka. The construction of this pipeline is
dependent apparently upon the purchase of about 650,000 tons
of 28-inch pipe from Japan. Negotiations for the pipe are still
continuing between the USSR and Japan. The Soviet Union does
not consider this pipeline to be a part of the Seven Year Plan.

For the installation of gathering lines at the oil and
gas fields and for the construction of gas distribution systems
in cities and industrial centers, an additional 4 million tons
of pipe are required. 47/ Of this quantity, perhaps as much as
1 million tons may be considered to be of large diameter, (i.e.,
17 inches or above).

Thus, total requirements for large diameter pipe during
1959-65 may approach 10.5 million tons, excluding pipe require­
ments for the Irkutsk-Nakhodka pipeline.

( The requirements for line pipe can be summarized as
follows:

(MILLION METRIC TONS)
DIAMETER TRUNK OIL & GAS GATHERING
(INCHES) PIPELINES* PLUS GAS DISTRIBUTION TOTAL

40 2.42 2.42
32 1.45 1.45
28 2.05 2.05
20 1.50 1.50
Other (17" or above) 2.10 2.10--

Total Large Diameter 9.52 1.0 10.52
Small Diameter 3.0 3.00--
GRAND TOTAL LINE PIPE 9.52 4.0 13.52

* 61,300 kilometers of oil and gas pipeline as previously stated.
The above steel requirements are exclusive of that needed for
4,400 kilometers crude line from Irkutsk to Nakhodka on the
pacific Ocean.
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Further details of the planned installation of 40-inch
pipe are given in the following table:

TABLE 3-59

PLANNED INSTALLATION OF 40-INCH PIPELINE
IN THE USSR, 1959-65

(

ORIGIN

Gazli

TERMINUS SERVICE

Chelyabinsk Natural Gas

LENGTH
(KILOMETERS)

1,967

STEEL PIPE
REQUIRED ~
(MILLION

METRIC TONS)

0.590

Gazli Sverdlovsk Natural Gas
Plus looping of the
Chelyabinsk-Sverdlovsk
Section

Total Gazli-Ural Gas
Pipe Line System

2,163

334

4,464

0.650

0.100

1.340

Kanevskaya Serpukhov
(Krasnodar Kray)

Ostrogozhsk Serpukhov

Natural Gas

Natural Gas

1,046

896

0.310

0.270

(

Shebelinka Ostrogozhsk Natural Gas

Kuybyshev Mozyr ' Crude Oil

GRAND TOTAL

312 &!

1,350 £!

8,068

0.090

0.410

2.420

~ Calculated at 300 tons per kilometer.
&! In place.
£! The major sector of the USSR-European satellite

crude oil pipeline.

Total steel requirements for 40-inch pipe during 1959-65
may reach to more than 2.4 million tons. With regard to the
40-inch pipe, Soviet planners originally had estimated the
1959-65 40-inch steel pipe requirement at 3.476 million tons 48/
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but evidence suggests that a reduction in wall thickness on the
40-inch pipe, coupled with the probable deletion of at least
two 40-inch pipelines from the original plan, has served to
reduce this requirement by about one-third. The gas pipelines
apparently cancelled included one which was to transport gas
from the Stalingrad and Saratov deposits through Penza, Gor'kiy,
Vladimir and Ivanovo to yaroslavl' and a second, also from these
deposits, to Chely~binsk in the Urals. 49/

b. Supply of Steel Pipe

The shortage of steel line pipe, incurred by a failure
to complete new pipe mills on schedule, has been of particular
concern to Soviet planners. The production of steel pipe from
domestic sources reportedly has been sufficient to meet only
75-80 percent of the requirements. ~ Within this general
shortage of steel line pipe, it is apparent that shortages
exist in the production of both small diameter (i.e. 20-inches)
and large diameter pipe (in particular, 40-inches). That the
Soviet Union was lacking not only the 40-inch pipe, but 20-inch
as well, was made clear in a newspaper article by A. Kortunov,
chief of the Main Administration for the Gas Industry (GlavGaz),
which has responsibility for all pipeline construction in the
Soviet Union. Kortunov complained that in 1961, because of
insufficient domestic output, only 50 percent of the require­
ments of the gas industry for 20-inch pipe could be met. 5l/

Kortunov further stated that the rapid growth in demand
for pipe by the oil industry meant reduced deliveries of pipe
,to the gas industry. He pointed out that in 1960, GlavGaz was
allocated for the construction of gas pipeline only 94 percent
of that quantity of pipe which had been delivered in 1959, and
that in 1961 even less--only 80 percent of the 1959 deliveries.

Yet despite the reduced availability of steel pipe from
domestic sources during 1959-61, GlavGaz was able not only to
meet gas pipeline construction goals for those years, but
exceeded them by about 10 percent. The fact that gas pipeline
construction exceeded goals can be attributed directly to the
imports of steel pipe, in particular to those quantities of
40-inch pipe purchased from West Germany.

By the end of 1961 the Soviet Union had installed about
1,400 kilometers of 40-inch gas line as follows:
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PIPELINE

Kanevskaya in Krasnodar Kray
to Serpukhov

Shebelinka in Eastern Ukraine
to Ostrogozhsk

Initial part of line from
Gazli in Uzbekistan to
Chelyabinsk in the Urals

TOTAL

KILOMETERS

1,046

312

150

1,508

(

Yet only token amounts of 40-inch pipe had been avail­
able from Soviet pipe mills. This construction was made
possible through importing in 1959-61 of 500,000 tons of
40-inch pipe from West Germany, of which about 450,000 tons
were used for the above construction (300 tons per kilometer)
and the remaining 50,000 tons went into stockpile.

In addition, during 1960 and 1961 the USSR successfully
negotiated for the purchases of 240,000 tons of 40-inch pipe
from Italy and 135,000 tons of 40-inch pipe from Sweden. The
bulk of deliveries of pipe from both countries is to be carried
out during 1962-64. In April of 1962, the West German steel (
firm of Mannesman A. G. confirmed that it had contracted to
supply the USSR with 180,000 tons of large diameter (40-inch)
steel pipe for use in gas pipeline construction. Pig iron is
to be imported from the USSR for use in manuf~cture of the pipe
and initial deliveries of pig iron already have been made. The
contracted deliveries of pipe from Italy, Sweden and West Ger­
many--555,000 tons--will allow the construction of about 1,850
kilometers of pipeline.

Thus, through the imports of 40-inch pipe already in
hand and contracted for from West Germany and those contracted
for from Italy and Sweden, the USSR has managed to meet almost
40 percent of their Seven Year Plan requirements for 40-inch
pipe.

As indicated above, negotiations currently under way
between the USSR and Japan involve the proposed purchase by
the USSR of about 650,000 tons of 28-inch steel pipe. If a
mutually profitable agreement can be reached, it is possible
that Japan would construct a pipe mill in Siberia in order to
reduce transportation costs. The USSR has indicated that until
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the pipeline is completed, deliveries of crude oil to Japan
could be· made over the .TransSiberian Railroad, in tank cars
which Japan may provide.

It can be said that the imports of 40-inch steel pipe
gave new life to the pipeline construction program and averted
what could have been a construction plan underfulfillment of
far-reaching proportions. The USSR originally had intended to
install the first lengths of 40-inch pipe in 1958 in Krasnodar
Kray ~ but the lack of pipe delayed this project for approx­
imately 18 months, and then installation was dependent upon
imported pipe. Because the 40-inch pipe has been used to
increase deliveries of natural gas to industrial consumers in
the Donbas and in the Moscow area, it is probable that certain
quantities of residual fuel oil were displaced and that these
became available for export.

5. Pipeline Construction Plans, 1961-1980

Grandiose plans have been developed for the construction
of oil and gas pipelines in the USSR through 1980. During the
20-year period 1961-80, the USSR hopes to install more than
250,000 kilometers of pipeline, of which 150-170 thousand kilo­
meters would be for the transmission of natural gas and the
remainder--80 to 100 thousand kilometers--for the transport of
crude oil and petroleum products. ~ Of the total of 250,000
kilometers, about one-third is to be constructed of 40~inch,

48-inch and 56-inch diameter steel pipe. Steel pipe require­
ments for gas pipeline construction alone are to reach 30
million tons.

Because of the general design of development of the oil
pipeline network, a large portion of new construction during
these years will be directed toward the expansion of the carrying
capacity of existing systems through the installation of parallel
lines. Most of the construction of oil pipeline in new territory
will be for the transport of newly discovered crude oil to
refineries or export terminals. One major exception is the
planned construction of an oil pipeline to the Pacific Coast.*
By 1970 the Soviet Union anticipates that all crude oil slated
for charge to refining will be handled by pi~eline and that by
1980, 80 percent of the product yield will be handled by pipeline.

* The Irkutsk-Nakhodka line, if steel pipe cannot be obtained
from Japan for earlier construction.
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The plans for construction of transmission gas pipelines
during 1961-80 also reflect the plans for development of extrac~

tion of gas in the Ukraine, in Central Asia, in the North
Caucasus and in Siberia. By 1980, more than 75 percent of the
natural gas produced in the Central Asian republics will be
consumed elsewhere. Of this quantity, 57 billion cubic met~rs

will be transported to the EU:t:'0pean part of the RSFSR and 74
billion cubic met~r.s wil,l.pe cqnsumed in the. Urals_and in
Siberia. About 40 billion cubic mete~s of gas from depo~itsin

Kazakhstan will be consumed in the European USSR.

Natural gas from the Ukraine will move to the European
part of the RSFSR (33 billion cubic meters), to White Russia,
9 billion cubic meters~ Moldavia, 2.5 billion cubic meters~

Latvia, 3 billion cubic meters, and Lithuania, 4.5 billion
cubic meters.

Gas from Azerbaydzhan will be used to meet the needs of
that republic, plus those of Armenia and Georgia. Supplies of
gas from the deposits in Krasnodar Kray and stavropol' Kray,
reaching about 40-50 billion cubic meters per year, will move
along those routes already established or planned for early
construction, i.e. to the Donbas, to coastal areas along the
Black Sea and to the central portion of the RSFSR.

In addition to gas from Central Asia, the Urals is to
receive 47 billion cubic meters of natural gas from the Berezovo
deposit in Siberia and about 11 billion cubic meters per year
from the Komi fields in the Soviet North. Also in Siberia,
Yakutsk gas will be distributed among consumers in the Soviet
Far East.

Because of the wide separation of the gas fields from
the major consuming centers, a considerable portion of the
pipelines to be built during these years will be quite lengthy,
averaging about 3,500 kilometers, and dual and triple-line
systems are envisaged. For example, a triple-line gas system
is.envisaged to carry- Central Asian gas to the industrial
consumers of the Center. Total pipeline length involved in
such a triple-line system would approach 9,000 to 10,000
kilometers.

Another triple-system of comparable length will carry
natural gas from new deposits in the Pri-Caspian Depression to
consumers in Moscow and Leningrad.
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TABLE 3-60

INDICES OF SOVIET GAS PIPELINE
DEVELO~MENT §/

1961-70, 1971-80 AND 20-YEAR TOTAL

(

ITEM

Extraction Of Gas
(billion cubic meters
per terminal year)

Length Of New Gas
Pipeline (thousand
kilometers)

New Compressor Stations

Capacity Of Compressor
Stations (million
kilowatts)

Number Of Gas
Distribution Stations

1961-1970

310-325

60-70

210-220

7-7.5

1,300

1971-1980

680-720

90-100

380

14-15

2,600-2,700

20-YEAR TOTAL

150-170

600

22.5

3,900-4,000

Dependent upon the development of gas production in
central Yakutia (primarily the Vilyuy fields), Soviet author~

ities have outlined a vast system of gas pipelines in the
Soviet Far East. This system would consist of two major pipe­
lines: one, with a length of 3,370 kilometers, would extend
from the gas fields at Taas-Tumuss to Vladivostok: the second,
with a length of about 2,000 kilometers, would branch off the
first line at the cit~ of Skovorodino and would be built
westward to Irkutsk. ~

Soviet planners have laid out a time-table for the,
introduction of 48-inch and 56-inch steel pipe in their pipeline
system. According to this schedule, as shown in the following
tabulation, 48-inch pipe is to be introduced in 1970 and five
years later, first use is to be made of 56-inch pipe.
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TIME-TABLE ON THE INTRODUCTION
OF LARGE DIAMETER PIPE IN THE USSR ~

DIAMETER
YEAR MILLIMETERS (INCHES)

1946 300 12
1948 500 20
1952 700 28
1956 800 32
1960 1,000 40
1970 1,200 48
1975 1,400 56

To accompany this time-table, Soviet engineers have
developed a comparison of the indices of utilization of the
48-inch and 56-inch steel pipe in the construction of gas
pipelines. This comparison, shown below, indicates that the
additional capital investment and annual operating expenditures
incurred in the installation of larger diameter steel pipe are (
far outweighed by the higher capacity achieved.

COMPARISON OF THE UTILIZATION OF
LARGER DIAMETER PIPE IN THE USSR

IN THE CONSTRUCTION OF GAS PIPELINES Y

CAPITAL OPERATING
ANNUAL WEIGHT OF INVESTMENT EXPENDITURES

CAPACITY PIPE PER PER YEAR PER
(BILLION (METRIC KILOMETER* KILOMETER

DIAMETER CUBIC TONS/ (THOUSAND (THOUSAND
(mrn) (in. ) METERS) KILOMETERS) RUBLES) RUBLES)

700 28 4.5 157.8 56.6 0.43
800 32 6.5 199.8 69.6 0.56

1,000 40 10.0 298.0 100.0 0.83
1,200 48 15.0 358.0 120.0 1.15
1,400 56 25.0 485.0 126.0 1.39

* Excluding compressor stations.
y 56/

220



(
D. Ability to Transport Exportable Petroleum Surpluses

Any appraisal of future exports of petroleum surpluses
from the USSR must, of necessity, begin with the recognition
that past surpluses have, in fact, been handled by the existing
transportation system. This system has been and remains
essentially rail and it is being expanded with plans calling
for an increase in petroleum freight handled by railroads from
154 billion ton-kilometers in 1958 to 251 billion ton-kilometers
by 1965. Included in such plans are a marked increase in the
inventory of tank cars.

~he transportation system has been adequate for the
USSR to move 800,000 BID in 1961 to their borders for export
and the construction of pipelines to the periphery of the
Soviet Bloc will constitute an important supplemental means
for petroleum movement. According to the Committee's estimates,
the deliverability of the new pipelines currently planned or
under construction through 1965 will aggregate approximately
1,500,000 BID on completion. While these lines, of course,
will also be used for delivering petroleum for internal con­
sumption, their capacity provides a measure of future petroleum
deliverability to the free world.

It is significant that all of this new pipeline capacity
will be built into Baltic, Central Europe and Black Sea destina­
tions. currently Black Sea ports are the points for export of
the great bulk of Soviet petroleum, which reaches these ports by
rail and existing pipelines. It should be noted that the new
pipeline capacity to terminate at Tuapse and Novorossiysk on the
Black Sea will total about 420,000 BID, thus providing supple­
mental capacity at Russia's traditional area of export.

It should also be noted that new pipeline capacity to
terminate on the Baltic will amount to approximately 720,000
BID or almost half of the new pipeline capacity being constructed
towards Europe and the West. This Baltic capacity constitutes,
in ess~nce, a new system for delivering petroleum to the free
world providing, in particular, greater access to northern
Europe. It is not to be implied that the entire capacity will
be used for shipping oil for export, but some of the additional
oil for export no doubt will be moving from the Baltic ports
of Klaipeda and ventspils and, perhaps, even Leningrad.

The pipeline capacity to Schwedt in East Germany and
Bratislava in Czechoslovakia is estimated at 330,000 BID. This
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will add a tremendous amount of tr~nsportation potential toward
West Europe's border.

In summary, new pipeline capacity planned for completion
by 1965 to points of export appears to be as follows:

CAPACITY PERCENT
DESTINATION 1000 Bin OF TOTAL

Baltic 720 49.0
Central Europe 330 22.4
Black Sea 420 28.6

TOTAL 1,470 100.0

Finally, it should be recognized that the Trans­
Siberian line, if extended from Irkutsk to Nakhodka, would
provide an additional outlet for petroleum to foreign markets
even though it appears that tanker transportation from the
Black Sea may be just as economic to this destination which is
on the Sea of Japan. The terminal capacity at Nakhodka is
estimated at 320,000 BID if the line has a diameter of 28" and
400,000 Bin if its diameter is 32".

In conclusion the Committee believes that internal
transportation will not be a limiting factor to the Bloc ability
to deliver petroleum to points of export. Though information is
limited on petroleum port capacities, it seems reasonable that
these capacities will not pose a limitation. Elsewhere in this
report there is an evaluation of the Soviet Tanker fleet which
indicates that the Bloc should have no difficulty in meeting
tanker requirements to transport potential export volumes to
destinations.
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APPENDIX A

COMMITTEE ESTIMATE OF INVESTMENT IN SELECTED NEW OIL EXPORT PIPELINES OF THE USSR

I USSR - EUROPEAN SATELLITE CRUDE OIL PIPELINE SYSTEM INVESTMENT

Pipeline, 430 mi. 0<: 40" @ $167, OOO!mi.
Stations, HP = 840,000 x 876 x .000017

.75 =16,700

16,700 HP x 4 x $300!HP
Tank farm, 1,680,000 bbls. @ $1.75
Indirect costs & contingency @ 15%

Pipeline, 234 mi. of 28" @ $95,000
Stations, HP = 392,000 x 1:~~ x .000017 =11,150

11,150 x 2 x $300!HP
Tank farm, 700,000 bbls. @ $1. 75
Indirect costs & contingency @ 15%

l\)
l\)

~

a. KUYBYSHEV - MICHURINSK

Pipeline, 410 mi. of 40" @ $167, OOO!mi.
stations, HP - 862,000 x 876 x .000017

.75
17,100 HP x 4 x $300!HP

Tank farm, 1,720,000 bbls. @ $1.75
Indirect costs & contingency @ 15%

b. MICHURINSK - MOZYR '

c. MOZYR' - PLOCK

Pipeline, 470 mi. of 24" @ $75,000
Stations, HP = 238,000 x 973 x .000017

.75
5,250 HPx 4 x $300!HP

Tank farm, 480,000 bbls. @ $1.75
Indirect costs & contingency @ 15%

/

d. PLOCK - SCHWEDT

Pipeline, 243 mi. of 20" @ $62,000
Stations, HP = 185,000 x 1168 x .000017

.75
4,900 x 3 x $300!HP

Tank farm, 370,000 bbls. @ $1.75
Indirect -costs & contingency @ 15%

e. MOZYR' - UZHGOROD

Pipeline, 450 mi. of 24" @ $75,000
Stations, HP = 196,000 x :~~ x .000017

4,300 x 4 x $300!HP
Tank farm, 400,000 bbls. @ $1,75
Indirect cost & contingency @ 15%

17,100

5,250

4,900

4,300

68,500,000

20,500,000
3,000,000

13,800,000
$105,800,000

$ 71,800,000

20,000,000
2,940,000

14,200,000
$118,940,000

$ 35,300,000

6,300,000
840,000

6,350,000
$ 48,790,000

$ 15,100,000

4,400,000
650,000

3,000,000
23,150,000

33,800,000

5,200,000
700,000

6,000,000
45,700,000

g. SARY - SZAZHALOMBATTA

Pipeline, 81 mi. of 12" @ $40,000
Stations, HP = 55,000 x 1:~~ x .000017

1,500 x 1 x $300!HP
Indirect costs & contingency @ 15%

h. MICHURINSK - KREMENCHUG

Pipeline, 435 mi. of 20" @ $62,000
Stations, HP = 167,000 x 1:~~ x .000017

4,420 HP x 4 x $300!HP
Indirect costs & contingency @ 15%

i. UNECHA - POLOTSK

j. POLOTSK - KLAI PEDA

Pipeline, 296 mi. of 24" @ $75,000
Stations, HP = 260,000 x :~~ x .000017

5,730 HP x 3 x $300!HP
Tank farm, 1,300,000 bbls. @ $1.75
Indir~ct costs & contingency @ 15%

k. POLOTSK - VENTSPILS

Pipeline, 296 mi. of 20" @ $62,000
Stations, HP = 210,000 x 1:~~ x .000017

5,550 x 3 x $300!HP
Tank farm, 900,000 bbls. @ $1.75.
Indirect costs & contingency @ 15%

1,500

4,420

5,730

5,550

3,240,000

450,000
550,000

4,240,000

27,000,000

5,300,000
4,850,000

37,150,000

22,200,000

6,700,000
1,200,000
4,500,000

34,600,000

22,200,000

5,200,000
2,300,000
5,200,000

34,900,000

$ 18,400,000

5,000,000
1,570,000
3,740,000

28,710,000

f. UZHGOROD BRATISLAVA

Pipeline, 250 mi. of 21" @ $67,000

Stations, HP = 196,000 x 1115'x .000017
.75

5,000 x 3 x $300!HP
Indirect costs & contingency @ 15%

5,000

$ 16,800,000

4,500,000
3,200,000

$ 24,500,000

I
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APPENDIX A (CONT' D.)

COMMITTEE ESTIMATE OF INVESTMENT IN SELECTED NEW OIL EXPORT PIPELINES OF THE USSR

II ANGARSK (IRKUTSK) - NAKHODKA CRUDE OIL PIPELINE

a. ASSUMED 28-inch DIAMETER

IV STALINGRAD - TIKHORETSK - TUAPSE AND TIKHORETSK - NOVOROSSIYSK
CRUDE OIL PIPELINE INVESTMENT

a. STALINGRAD - TIKHORETSK

II.,)
I\)

U1

Pipeline, 2,740 mi. of 28" @ $95,000
stations HP = 370,000 x 1252 x .000017

, .75
10,450 x 21 x $300(HP

Tank farm, 750,000 bb1s. @ $1.75
Indirect costs & contingency @ 15%

b. ASSUMED 32-INCH DIAMETER

Pipeline, 2,740 mi. of 32" @ $122,000
STATIONS, HP = 465,000 x 1~~~ x .000017

11,600 x 19 x $300(HP
Tank farm, 900,000 bb1s. @ $1.75
Indirect costs & contingency @ 15%

10,450

11,600

$260,300,000

65,835,000
1,310,000

49,000,000
$376,445,000

$334,280,000

66,120,000
1',575,000

60,500,000
$462,475,000

Pipeline i 380 mi. of 28" @ $95,000
Stations HP = 378,000 x 1252 x .000017

, .75
10,720 x 3 x $300(HP

Tank farm, 650,000 bb1s. @ $1.75
Indirect costs & contingency @ 15%

b. TIKHORETSK - TUAPSE OR NOVOROSSIYSK

Pipeline, 140 mi. of 28" @ $95,000
Stations HP = 245,000 x 1252 x .000017

, .75
6,960 HP x 1 x $300(HP

Tank farm, 1,200,000 bb1s. @ $1.75
Indirect costs & contingency @ 15%

10,720

6,960

$ 36,100,000

9,660,000
1,138,000
7,050,000

$ 53,948,000

$ 13,300,000

2,100,000
2,100,000
2,620,000

$ 20,120,000

III AL'MET'YEVSK - LENINGRAD CRUDE OIL PIPELINE INVESTMENT

a. AL'MET'YEVSK - GOR'KIY

V TUYMAZY - ANGARSK (IRKUTSK) CRUDE OIL PIPELINE INVESTMENT

Pipeline, 350 mi. of 32" @ $122,000

st t ' HP = 400,000 x 1100 x .000017
a J.ons, .75

10,000 x 2 x $300(HP
Tank farm, 800,000 bb1s. @ $1,75
Indirect costs & contingency @ 15%

b. GOR' KIY - LENI NGRAD

Pipeline, 585 mi. of 28" @ $95,000
Stations HP = 360,000 x 1252 x .000017

, .75
10,200 Hp x 4 x $300(HP

Tank farm, 1,600,000 bb1s. @ $1.75
Indirect costs & contingency @ 15%

10,000

10,200

$ 42,700,000

6,000,000
1,400,000
7,500,000

$ 57,600,000

$ 55,575,000

12,240,000
2,800,000

10,600,000
$ 81,215,000

Pipeline, 2300 mi. of 28" @ $95,000
Stations, HP = 370,000 x 1~~~ x ..000017

10,450 x 18 x $300(HP
Tank farm, 750,000 bb1s. @ $1.75
Indirect costs and contingency @ 15%

10,450
$218,500,000

56,500,000
1,310,000

41,500,000
$317,810,000
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APPENDIX B

COMMITTEE ESTIMATE OF
OPERATING COSTS OF SELECTED NEW OIL EXPORT PIPELINES

OF THE USSR

SUMMARY OF OPERATING COSTS

(

(

PIPELINE

USSR - European Satellite

Kuybyshev to Mozyr'
Kuybyshev to Plock
Kuybyshev to Schwedt
Kuybyshev to Kremenchug
Kuybyshev to Bratislava
Kuybyshev to Szazhalombatta
Kuybyshev to Polotsk
Kuybyshev to Klaipeda
Kuybyshev to Ventspils

Tuymazy to Angarsk (Irkutsk)
Angarsk to Nakhodka
Tuymazy to Nakhodka

Al'met'yevsk to Gor'kiy
Al'met'yevsk to Leningrad

Stalingrad to Tikhoretsk
Stalingrad to Tuapse or Novorossiysk

226

CENTS
PER BARREL

17.10
29.30
37.60
21.85
38.20
39.70
20.65
29.20
29.55

54.00
64.00

118.00

8.01
21.26

9.24
12.88



APPENDIX B (Cont' d.)

COMMITTEE ESTIMATE OF
OPERATING COSTS OF SELECTED NEW OIL EXPORT PI FELINES

OF THE USSR

OPERATING COSTS FOR USSR - EUROPEAN SATELLITE CRUDE OIL PIPELINE SYSTEM

(

a. KUYBYSHEV - MICHtJRINSK

Direct Expense
1. Line. maintenance @ $lOO/mi ..
2.. station maintenance @ $5/HP
3. Power @ $ .02/KW-HR
4. Labor @ $3,500/Man
5.. Administration

Indirect Expense
1. Average interest @ 3%
2.. Depreciation @ iO%

Cost per Barrel = $ 21,788 (000
740,000 x 365

b.. MICHURINSK - MOZYR I

Direct Expense
1. Line maintenance @ $lOO/mi ..
2. station maintenance @ $5/HP
3. Power @ $. 02/KW-HR
4. Labor @ $3, 500/Man (30 Men)
5.. Administration

Indirect Expense
1.. Average interest @ 3%
2.. Depreciation @ 10%

8.05¢

41,000
342,000

7,500,000
105,000

50,000
8,038,000

3,170,000
10,580,000
13,750,000

43,000
334,000

7,420,000
105,000

50,000
7,952,000

3,570,000
11,894,000
15,464,000

e .. MOZYR' - UZHGOROD

Direct Expense
1. Line maintenance @ $100/mi.
2. Station maintenance @ $5/HP
3. Power @ $. 02/KW-HR
4. Labor @ $3,500/Man (22 Men)
5. Administration

Indirect Expense
1. Average interest
2. Depreciation

Cost pe~ Barrel = $ 8,088,000
170,000 x 365

f. UZHGOROD - BRATISLAVA

Direct Expense
1. Line maintenance @ $100/mi.
2. Station maintenance @ $5/HP
3. Power @ $. 02/KW-HR
4. Labor @ $3,500/Man (18 Men)
5. Administration

Indirect Expense
1. Average interest
2. Depreci ation

13.0¢

45,000
. 86,000
1,910,000

77,000
30,000

2,148,000

1,370,000
4,570,000
5,940,000

25,000
75,000

1,670,000
63,000
30,000

1,863,000

735,000
2,450,000
3,185,000

Cost per Barrel

bI. MICHURINSK-UNECHA

$ 23,416,000
710, 000 x 365

9.05¢ Cost per B~rre1 = $ 5,048,000
170,000 x 365

g. SAllY - SZAZHALOMBATTA

8.1¢

(
Prorated on mileage from b. above.

Cost per Barrel = 6 .. 90¢

c " MOZYR' - PLOCK

Direct Expense
1. Line maintenance @ $lOO/mi ..
2. Station maintenance @$5/HP
3. Power @ $. 02/KW-HR
4. Labor @ $3,500/Man (22 Men)
5. Administration

47,000
105,000

2,330,000
77 ,000
30 ,000

Direct Expense
1. Line maintenance @ $100/mi.
2. Station maintenance @ $5/HP
3. Power @ $. 02/KW-HR
4. Labor @ $3, 500/Man (7 Men)
5. Administration

Indirect Expense
1. Average interest
"2. Depreciation

8,100
7,500

166,000
25,000
10,000

216,600

127,000
424,000
551,000

Indirect Expense
1. Average interest
2. Depreciation

Indirect Expense
1. Average interest
2. Depreci ation

Direct Expense
1. Line Maintenance @ $100/mi.
2. Station Maintenance @ $5/HP
3. Power @ $ .02/KW-HR
4. Labor @ $3, 500/Man (18 Men)
5. Administration

Cost per Barrel

d. PLOCK - SCHWEDT

S 8.933,000
200,000 x 365

12.2¢

2,589,000

1,465,000
4,879.000
6,344,000

24,300
73,500

1,630,00'0
63,000
30.000

1,820,800

695,000
2,315.000
3,010,000

Cost per Barrel = $ 767.600
50,000 x 365

h. MICHURINSK - KREMENCHUG

Direct Expense
1. Line maintenance @ $100/mi.
2. Station maintenance @ $5/HP
3. Power @ $ .02/KW-HR
4. Labor @ $3, 500/Man (22 Men)
5. Administration

Indirect Expense
1. Average interest
2. Depreciation

Cost per Barrel = $ 7,024,500
140,000 x 365

4.2¢

13.8¢

43,500
89,000

1,960,000
77 ,000
30,000

2,199,500

1,110,000
3,715,000
4,825,000

Cost per Barrel = $ 4,830.800 8.3¢
160,000 x 365
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APPENDIX B (Cont' d. )

COMMITTEE ESTIMATE OF
OPERATING COSTS OF SELECTED NEW OIL EXPORT PIPELINES

OF THE USSR

I OPERATING COSTS FOR USSR - EUROPEAN SATELLITE CRUDE OIL PIPELINE SYSTEM... . (cont'd.l

i .. UNECHA - POLOTSK

Direct Expense
1.. Line maintenance @ $lOOjmi.
2. Station maintenance @ $5/HP
3. Power @ $.02/KW-HR
4. Labor @ $3, 500/Man (18 Men)
5.. Administration

Indirect Expense
1... Average - interest
2.. Depreciation

Cost per Barrel = $ 7.207 «900
340,000 x 365

5.8¢

23,400
111,500

2,480,000
63,000
30,000

2,707,900

1,040,000
3,460,000
4,500,000

b. ASSUMED 32-INCH DIAMETER

Direct Expense
1. Line maintenance @ $100/mi.
2. Station maintenance @ $5/HP
3. Power @ $.02/KW-HR
4. Labor @ $3,500/Man (133 Men)
5. Administration

Indirect Expense
1. Average interest
2. Depreciation

274,000
1,100,000

24,450,000
465,000
250,000

26,539,000

13,900,000
46,247,500
60,147,500

j • POLOTSK - KLAI PEDA III OPERATING COSTS OF THE AI. , MET 'YEVSK - LENINGRAD CRUDE OIL PIPELINE

(

Direct Expense
1. .. Line maintenance @ $1.00/mi ..
2.. station maintenance @ $5/HP
3. Power @ $. 02/KW-HR
4. Labor @ $3,500/Man (18 Men)
5.. Administration

Indirect Expense
1. .. Average interest
2.. Depreciation

Cost per Barrel = $ 6,783,600 8.45¢
220,000 x 365

k.. POLOTSK - VENTSPILS

Direct Expense
1.. Line maintenance @ $lOO/mi ..
2.. Station maintenance @ $5/liP .
3. Power @ $ .02/KW-HR
4. Labor @ $3,500/Man (18 Men)
5.. Administration

Indirect Expense
1. Average interest
2. Depreciation

Cost per Barrel = $ 5,787,600 = 8.80¢
180,000 x 365

29,600
86,000

1,910,000
63,000
30,000

2,118,600

1,075,000
3,590,000
4,665,000

29,600
84,000

1,850,000
63,000
30,000

2,056,600

860,000
2,871,000
3,731,000

a. AL'MET'YEVSK - GOR'KIY

Direct Expense
1. Line maintenance @ $100/mi.
2. Station maintenance @ $5/HP
3. Power @ $. 02/KW-HR
4. Labor @ $3,500/Man (18 Men)
5. Administration

Indirect Expense
1. Average interest
2. Depreciation

Cost per Barrel = $ 9,938,000 8.01¢
340,000 x 365

b. GOR'KIY - LENINGRAD

Direct Expense
1. Line maintenance @ $100/mi.
2. Station maintenance @ $5/HP
3. Power @ $.02/KW-HR
4. Labor @ $3,500/Man (28 Men)
5. Administration

Indirect Expense
1. Average interest
2. Depreciation

35,000
100,000

2,220,000
63·,000
30,000

2,448,000

1,730,000
5,760,000
7,490,000

58,500
204,000

4,530,000
98,000
50,000

4,940,500

2,430,000
8,121,500

10,551,500

II OPERATING COSTS OF ANGARSK (IRKUTSK) - NAI<HODKA CRUDE OIL PIPELINE

a. ASSUMED 28-INCH DIAMETER

Cost per Barrel $ 15,492,000 13.25¢
320,000 x 365

Direct Expense
1. Line maintenance @ $100/mi.
2. Station maintenance @ $5/HP
3. Power @ $ .02/KW-HR
4. Labor @ $3,500/Man (14.7 Men)
5. Administration

Indirect Expense
1. Average interest @ 3%
2. Depreciation @ 10%

274,000
1,100,000

24,300,000
515,000
250,000

26,439,000

11,300,000
37.6 45,000
48,945,000

(

Cost per Barrel $ 75,384,000 64.0¢
320,000 x 365
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APPENDIX B (Cont'd.)

COMMITTEE ESTIMATE OF
OPERATING COSTS OF SELECTED NEW OIL EXPORT PIPELINES

OF THE USSR

IV OPERATING COSTS OF THE STALINGRAD - TIKHORETSK - TUAPSE
AND TIKHORETSK - NOVOROSSIYSK CRUDE OIL PIPELINE

a. STALINGRAD -TIKHORETSK

V OPERATING COSTS OF THE TUYMAZY TO ANGARSK (IRKUTSK) CRUDE
01 L PI PELI NE

Indirect Expense
1. Average interest
2. Depreciation

Direct Expense
1. Line maintenance @ $100/mi.
2. Station maintenance @ $5/HP
3. Power @ $.02/KW-HR
4. Labor @ $3:,500/Man (28 men)
5. Administration

to..>
to..>
\0

Cost per Barrel $ 10.922.000
324,000 x 365

9.24¢

Direct Expense
$ 38,000 l. Line maintenance @ $100/mi. $ 230,000

161,000 2. Station maintenance @ $5/HP 930,000
3,560,000 3. Power @ $.02/KW-HR 20,400,000

98,000 4. Labor @ $3,500/Man (126 Men) 440,000
50,000 5. Administration 250,000

$ 3,907,000 $ 22,250,000

Indirect Expense
$ 1,620,000 l. Average interest @ 3% $ 9,500,000

5,395,000 2. Depreciation @ 10% 31,780,000
$ 7,015,000 $ 41,280,000

Cost per Barrel = $ 63,530,000 = 54.0¢
320,000 x 365

b. TIKHORETSK - TUAPSE OR NOVOROSSIYSK

Direct Expense
1. Line maintenance @ $100/mi.
2. Station maintenance @ $5/HP
3. Power @ $.02/KW-HR
4. Labor @ $3,500/Man (10 Men)
5. Administration

Indirect Expense
1. Average interest
2. Depreciation

$ 14,000
35,000
77,300
35,000
15,000

$ 176,300

$ 603,600
2,012,000

$ 2,615,600

~.

Cost per Barrel $ 2,791,900
210,000 x 365

3.64¢
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SECTION 12

ESTIMATED INVESTMENT IN PETROLEUM INDUSTRY

The estimated distribution of the planned productive
capital investment in the oil and gas industry during 1959-65
compared with those sums invested during 1952-58, is presented
in Table 3-61.

The Soviet Seven Year Plan provides for a total invest­
ment in the oil and gas industry of 17.0-17.3 billion rubles
during the period 1959-65. 11 Of this amount 75.9 percent is
to be invested in the oil industry and 24.1 percent in the gas
industry. £I Applying these percentages to the mid-point of
the planned total investment yields an estimated investment of
13.02 billion rubles in the oil industry, and 4.13 billion
rubles in the gas industry. Of the total investment of 17.15
billion rubles in the oil and gas industries, 42 percent, or
7.2 billion rubles are to be used for exploratory and develop­
mental drilling and extraction and 33.9 percent, or 5.82
billion rubles, are to be used in the oil industry for other
purposes. l! Of this latter amount approximately 2.0 billion
rubles are to be used for pipeline transport. 11 This leaves a
residual of 3.82 billion rubles for investment in refining and
storage facilities. The portion allocated to storage probably
is small, perhaps 0.15-0.2 billion rubles. On this basis the
estimate of about 3.6 billion rubles to be invested in refining
facilities (see page 158) appears reasonable.
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TABLE 3-61

ESTIMATED PRODUCTIVE INVESTMENT IN THE OIL
AND NATURAL GAS INDUSTRIES OF THE USSR,

BY SECTOR OF INDUSTRY
1952-58 AND 1959-65

(In Comparable Prices)

1952-58 1959-65

(

OIL

BILLION PERCENT
RUBLES OF TOTAL

BILLION PERCENT
RUBLES OF TOTAL

Oil Extraction
Exploratory and Development

Drilling
Extraction

TOTAL

2.57

1. 75
4.32

35.6

24.2
59.8

4.30

2.90
7.20

25.1

16.9
42.0

Refining (including petrochemical
installations at refineries)
and Storage

Pipeline Construction

Total Oil

NATURAL GAS

Gas Extraction
Exploratory and Development

Drilling
Extraction

TOTAL

Pipeline Construction

Other (primary storage)

Total Gas

GRAND TOTAL, OIL AND NATURAL GAS

( ( 3.80 22.6
(1.95 (27.0
( ( 2.00 11.7

6.27 86.8 13.02 75.9

(

.33 4.6 1.30 7.6

.25 3.5 .69 4.0
~ 8.0' 1.99 11.6

.37 5.2 1.77 10.3

.0 .0 .37 2.2

.95 13.2 4.13 24.1

7.22 100.0 17.15* 100.0

* Mid-point of the range of 170-173 billion rubles as ptated in the
Seven Year Plan.

231



I
(

(

(

SECTION 13

CONSUMPTION

A. Petroleum Products

1. Historical and Planned

The apparent domestic demand for non-gaseous petroleum
products in the USSR in 1955, 1958-1960 and that estimated for
1965 is given in Table 3-62. In relation to crude oil produc­
tion, this demand has declined from 87 percent in 1955 to
72.6 percent in 1960. A further decline is indicated for the
remaining years of the Seven Year Plan, to about 68 percent of
crude oil production by 1965 (see Tables 3-18 and 3-62).

The very nature of the Soviet economy makes it impos­
sible to rationalize the growth lag for petroleum products
compared with the increases in crude oil output simply by
stating that the production of crude oil has increased more
rapidly than the domestic needs. The possibility must be
considered that the growing exports of petroleum products may
exist only at the expense of the internal economy. This may
be true, in particular, for diesel fuel, which is a leading
Soviet export item, having represented slightly more than
one-third of total Soviet exports of petroleum products in
1960, but which has been reported to have been in short supply
in the Soviet Union at least since the beginning of the Seven
Year Plan. To find precedents for such maneuvers, one need
only recall the early days of the planned development of the
Soviet economy, when grain, although in desperate need at
horne, was bartered for equipment necessary for the establish­
ment of a heavy industry sector.

In Table 3-63, estimated domestic consumption for 1955,
1958 and 1960 has been broken down according to the type of
petroleum product. The breakdown illustrates the growing impor­
tance of distillates and the decline in the relative consumption
of gasoline. It is known that the availability of gasoline in
the USSR has for the past several years continued to exceed the
domestic requirements but the poor quality of this product
effectively precludes any sizeable export to the West. In fact,
the net export of gasoline in 1960 was only 600 thousand tons.
As a result, the USSR has resorted to various means ,for disposal
of the surplus internally, e.g. in light diesel fuel blends.
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TABLE 3-62

APPARENT DOMESTIC DEMAND FOR NON-GASEOUS
PETROLEUM PRODUCTS IN THE USSR

1955, 1958-60 AND 1965 ESTIMATE
(MillionMetri~_Tons)

ESTIMATE
SUPPLY 1955 1958 1959 1960 1965

Refinery Products.y 62.9 95.7 106.7 119.6 197.0
Imports. 121 3.8 3.2 3.3 3.2 3.0
NGL and Synthetics. £! negl. negh negl. negl. 5.0

f\J
w TOTAL SUPPLY 66.7 98.9 110.0 122.8 205.0w

DEMAND

Apparent Domestic Demand §/ 61.6 89.9 97.1 107.4 180.0
Exports 121 2:..!. --2.& 12.9 15.4 25.0

TOTAL DEMAND 66.7 98.9 110.0 122.8 205.0

y Derived from Table 3-42 °

12111
£! Estimate.,
S!! By difference 0_

~ /\,
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TABLE 3-63

ESTIMATED DOMESTIC CONSUMPTION OF
NON-GASEOUS PETROLEUM PRODUCT~/IN

THE USSR BY TYPE OF PRODUCT ~
1955, 1958 AND 1960

1955 1958 1960

MILLION MILLION MILLION
TYPE OF METRIC PERCENT METRIC PERCENT METRIC PERCENT
PRODUCT TONS OF TOTAL TONS OF TOTAL TONS OF TOTAL

Gasoline 18.6 30.2 22.7 25.3 25.4 23.7
Kerosine 9.6 15.6 12.0 13.4 14.5 13.5
Diesel Fuel 9.6 15.6 21.6 24.0 24.2 22.5
Lubricants 2.6 4.2 4.4 4.9 5.2 4.8
Residuals

and
Others £I 21.2 34.4 29.1 32.4 38.1 35.5

TOTAL !Y' 61.6 100.0 89.8 100.0 107.4 100.0
(

Y Refinery output plus imports minus exports.

!Y' Totals may not always equal the sum of the components
because of rounding.

sf Primarily residual fuel oil •
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As mentioned above, diesel fuel is considered to be
in short supply in the USSR. This deficiency probably results
from a combination of continued high rates of growth in demand
for diesel fuel through the diese1ization of tractors and rail
transport and uforced u inclusion of diesel fuel as an item 10r
export, despite excess requirements for this product internally.

The major and growing portion of diesel fuel is
consumed by agriculture, while consumption of diesel fuel by
industry and construction exterprises is in a relative decline,
as illustrated by the following (consumption of diesel fuel as
a percent of the total): l/

(

CONSUMER 4960 j1962 PLAN

Agriculture 42.2 48.2

Transport 23.0 25.4

Industry, Construction 34.8 26.4 (
and Other

TOTAL 100.0 100.0

Advantage has been taken of the high yield of the
category "residuals and others" in that increasing amounts of
residual fuel oil are becoming available as a result of
displacement by natural gas, and this exportable surplus is
finding receptive markets in Northern Europe and Scandinavia.
Nevertheless, residual fuel oil has been, and remains, the
petroleum product most in demand by the domestic economy.

The major component of the residual fuel oil category
in the USSR is the so-called furnace mazut, the consumption of
which in 1965, excluding usage as a raw material, is to reach
62 million tons. Of this total, 10 million tons is to be
consumed by rail, river and ocean-going transport. Virtually
a11'of the remainder will be consumed by various industrial
enterprises, almost one-half to be consumed by thermal electric
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power stations in the generation of electricity and heat.

Allocation of the domestic consumption of petroleum
products according to consuming sector for the years 1959
and 1965 is given in Table 3-64. As shown, only minor
shifts with respect to the relative share of total consumption
are evident for each of the consuming sectors. Of interest
is the stability of the share of total consumption accounted
for by the communal-everyday economy, which is estimated to
represent 2.6 percent of the total in 1959 and 2.3 percent in
1965. An examination of total fuel requirements by the
urban-rural economy of the Soviet Union in 1958 and that
planned for 1965, based on the data presented in Table 3-65,
indicates that in opposition to the fuel-producing economy as
a whole, the share of coal in the fuel balance for the urban­
rural economy is to increase. Allocations of petroleum
products--kerosine and heating oil--to urban-rural household
consumers are less, for example, than peat. In 1958, per
capita consumption of kerosine and fuel oil in the urban­
rural economy averaged less than 11 kilograms and is to
increase to only slightly more than 18 kilograms by 1965.
This sector, particularly in the rural areas, is to a large
degree dependent upon locally-gathered fuels such as wood,

( chips and the like for heating and cooking. In fact, Soviet
authorities so far have made little effort to increase deliveries
of fuel to the rural areas and, as a result, those people have
been left largely to their own devices.

2. Prospects for the Future

Application of consumption growth rates presented
in a long range study of the probable demand for petroleum
products in the USSR by 1972/75, developed by Gosplan and
published in late 1959, yields a rough approximation of demand
for this period. According to this study, §/ consumption of
petroleum products in 1972/75 was to be 1.91 times consump­
tion in 1965 and 3.98 times consumption in 1958. Thus,
using these growth rates, it may be estimated that consumption
in 1972/75 may approach 340 to 360 million tons. Further,
the study presented a probable distribution of consumption
of petroleum products in 1975, according to consuming sector:
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TABLE 3-64

ESTIMATED CONSUMPTION OF NON-GASEOUS
PRODUCTS IN THE USSR,

BY CONSUMER
1959 AND 1965

PETROLEUM

(

1959 1965

MILLION PERCENT MILLION PERCENT
METRIC OF METRIC OF

CONSUMER TONS TOTAL Y TONS TOTAL Y

Industry 43.7 45.0 82.8 46.0
Agriculture 19.4 20.0 34.2 19.0
Transport 15.5 16.0 32.4 18.0
Communal-Everyday 2.5 B! 2.6 4.2 £I 2.3
Military and Other g; 16.0 ~ 16.4 26.4 ~ 14.7

TOTAL 97.1 U 100.0 180.0 U 100.0

Y Except where noted, after li.
B! Estimate based on !I.
£I Derived from Table 3-65.
g; Includes consumption by the Civil Air Fleet.
!I Residua 1.
U Derived from Table 3-62.
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TABLE 3-65

CONSUMPTION OF PETROLEUM PRODUCTS AND OTHER FUELS
BY THE URBAN-RURAL ECONOMY OF THE USSR ~

1958 AND 1965 PLAN

1958 1965 PLAN
STANDARD FUEL STANDARD FUEL

THOUSAND THOUSAND
TYPE OF NATURAL METRIC PERCENT NATURAL METRIC PERCENT

FUEL UNIT OF MEASURE UNITS TONS OF TOTAL UNITS TONS OF TOTAL

I\> Coal Thousand Metric Tons 60,070 52,472 49.0 102,000 84,390 54.0
w
00 Peat Thousand Metric Tons 11,918 5,010 4.7 18,890 7,930 5.1

Gas EI Million Cubic Meters 3,517 4,095 3.8 14,389 17,650 11.3
Mazut EI Thousand Metric Tons 326 468 0.4 845 1,215 0.8
Kerosine Thousand Metric Tons 1,950 2,800 2.6 3,335 4,700 3.0
Wood and

Other - 42,155 39.5 40,515 25.8

TOTAL 107,000 100.0 156,400 100.0

~ 2/ Excludes electric power and heat from power stations, equivalent to 7 million tons of
standard fuel in 1958 and a planned 15 million tons of standard fuel in 1965.

EI Consumption limited to the urban economy.



CONSUMING SECTOR

Industry
Agriculture
Transport
Military, Communal-Everyday

and Other

TOTAL

PERCENT OF TOTAL

47.4
16.2
22.2
14.2

100.0

(

Comparison of this distribution by consuming sector with those
estimated for 1959 and 1965, as shown in Table 3-64, above,
shows little change was anticipated in the relative shares.

If nothing more, this study points out the strong
probability that continued, and growing, exportable surpluses
of petroleum may be available at least through 1975, as else­
where in this report it has been noted that current Soviet
plans call for the production of crude oil to reach to 390
million tons in 1970 and to 545 million tons in 1975. When
related to the rough approximations of domestic demand for
1972/75, these production plans may be interpreted as capable
of supporting a petroleum export program of mounting importance.

B. Natural Gas

The structure of the consumption pattern of natural gas
for the years 1957-1960, together with the plan for 1965 and
1980, is shown on Table 3-66.

The most striking aspect of the distribution of con­
sumption of natural gas in the USSR among the various consumers
is the very minor portion of annual natural gas availability
which is allocated to the so-called communal-everyday sector.
This sector, which includes the consumption of gas by house­
holds for cooking and heating of water, the providing of
central heat to apartments and similar buildings, and the
consumption by communal enterprises such as laundries, restau­
rants, meeting halls and the like, accounted for about one­
eighth (12.6 percent) of total natural gas consumed in 1960.
I~ is estimated that the share of the communal-everyday sector
will be only 9.37 percent in 1965 and 10.0 percent in 1980.

At the end of 1958, more than 1~7 million apartments in
the USSR were equipped to use natural gas. (See Table 3-67)
In turn these apartments provided living quarters for 15.5
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* Not broken out in above totals.
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million people (averaging about 9 persons per apartment) or 17.5 (.
percent of the urban population of the country. 12/ By the
close of the Seven Year Plan in 1965, Soviet planners hope that
natural gas will be available to more than 42 million people.

To distribute those quantities of natural gas allocated
to the communal-everyday sector, a system of city distribution
lines is slowly developing, as shown in Table 3-68. A total of
25,000 kilometers ;f such lines is planned for installation
during 1959-65. 18 The failure to equip this sector at a more
rapid rate with gas consuming facilities such as stoves and hot
water heaters has been one of the major factors in the short­
falls in annual gas production goals during the past several
years. With only 10 percent of the national total (72 billion
cubic meters) allocated to th~ communal-everyday sector in 1980
the Soviet authorities claim that more than 60 percent of the
population will be served by natural gas through a central
supply system.

This is in sharp contrast to the U.S. patterns for
consumption of gas. In 1960 the U.S. consumed about 347 billion
cubic meters of gas, of which 25 percent or 87 billion cubic
meters went to meet residential needs. Table 3-69 illustrates
natural gas end use in the U.S. in 1960. (

The American Gas Association estimates that as of the
end of 1960 there were 30.83 million residential household
consumers of gas, broken down as follows: 1£1

MILLION HOUSEHOLDS*

Central Gas Heating
Non-central Heating
Other

TOTAL

12.94
8.41
9.48

30.83

* These statistics include mixed and manufactured gas as well
as natural gas customers, but the share of the former for
residential and commercial space heating in 1960 was only
4 percent of the total supplied.

Assuming an average of 3.4 persons for each household, then in
1960 about 104 million people in the U.S. were supplied with
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TABLE 3-67

NUMBER OF APARTMENTS EQUIPPED FOR THE
USE OF NATURAL GAS IN THE USSR

SELECTED YEARS 1950-1960 (THOUSANDS)

(

(

APARTMENTS APARTMENTS
SUPPLIED BY SUPPLIED BY

YEAR GAS MAINS LPG TOTAL--
1950 Y 605 8 613
1955 Y 1,140 86 1,226
1957 Y 1,448 157 1,605
1958 1,470 230 Q/ 1,700 £I
1959 Y 2,089 449 2,538
1960 .9/ 2,567 757 3,324

TABLE 3-68

CITY GAS DISTRIBUTION SYSTEM
OF THE USSR Y

SELECTED YEARS 1945-61

YEAR KILOMETERS

1945 (I October) 2,371
1953 (I October) 5,440
1956 (I January) 7,055
1958 (I January) 8,594
1960 (I January) 11,728
1961 (I January) 14,617 Q/

~ Except where noted, from 16/.
£Ill!
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87 billion cubic meters of gas, or an annual consumption of
830 cubic meters of gas per person being served.

TABLE 3-69

NATURAL GAS END USE IN THE U.S. - 1960

(

AMOUNT PERCENT
CONSUMER (BILLION CUBIC METERS) OF TOTAL

Residential 87 25.0
Commercial ~ -lhQ

TOTAL 116 E:! 33.0

Electric Utilities 49 121 14.0
Industrial

£!General 100 29.0
Other* ~ £! 24.0

TOTAL 182 53.0
GRAND TOTAL 347 £! 100.0

(

* Includes field use, pipeline use, refinery fuel and
consumption in the production of carbon black.

E:I 19/
BI 20/
£! 21/

Since the Soviet population can be estimated at about
280 million in 1980, of which 60 percent or 168 million is to
be supplied with a total of 72 billion cubic meters, this
results in a per capita consumption of 430 cubic meters, or
about one-half the U.S. per capita consumption in 1960.

The largest single group consuming natural gas in the
USSR is the thermal' electric power stations, whose share of total
consumption of natural gas, although declining in recent years,
is more than 2.3 times the share allocated to the communal-every­
day sector. The decline in the relative share of electric
power stations is to be arrested after 1965, and in 1980, the
consumption of natural gas in the generation of electric power
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will account for almost one-half of total gas consumed by all
industry. Moreover, gas consumed for this purpose will account
for more than 40 percent of total gas made available to the
national economy.

The second leading industrial consumer is heavy metal-:
lurgy, where the use of gas in blast furnaces, particularly in
the Ukraine and in the Moscow industrial region, is becoming
quite widespread. The firing of the furnaces with natural gas,
according to Soviet authorities, reduced the consumption of
coke per ton of pig iron by 10 to 15 percent and increased the
productivity of the furnace, both combining to redu'ee' the cost
of the pig iron. Additionally, the quality of the 'pigLaron is
raised as the sulfur content declines through the redua~lon in
use of coke.

Under the pricing system which has been in force in the
Soviet union, all household consumers in the Soviet Union pay
the same price--2 kopecks per cubic meter ~--regardless of
geographical location or calorific value of the gas. For
example, the household consumer in Baku, where natural gas is
produced just a few kilometers away, pays the same price as
the consumer in Leningrad, which is more than 2,000 kilometers
distant from its major source of natural gas.

At the same time, the consumer in Leningrad might be
using gas produced from shale. This gas has a relatively low
calorific value, perhaps about one-third of the calorific value
of the gas sold to the household consumer in Baku, yet the
Leningrad consumer would be paying the same price per cubic
meter.

However, industrial users do benefit from a pricing
schedule which takes into consideration the cost of production
of gas and the cost of transmission from the field to the
consumer. In addition, certain industrial users of natural
gas have been granted a privileged price so as to encourage its
consumption in greater quantities.

It has been planned to reduce consumer prices for
natural gas by 10 percent in 1962. 24/ This move should succeed
in fulfilling its purpose of encouraging wider use of natural
gas by all consumers.
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Underground storage facilities at the point of consump­
tion are of growing importance in the rapidly expanding gas
industry. The first underground gas storage facility in the
USSR was completed in the late 1958, near Kuybyshev. Plans
for 1959-65 called for the construction of underground storage
capacity near Moscow, Leningrad·and Kiev, to total 2 to 3
billion cubic meters. A small facility, with a commercial
capacity of 55 million cubic meters, has been established near
Saratov. So far, two large facilities have been completed
near Kuybyshev and total underground storage capacity in this
area is about 1.5 billion cubic meters.

That more regions of the country will benefit from the
construction of natural gas pipelines during the Seven Year
Plan is made quite clear in Table 3-70. This Table depicts
the probable consumption of natural gas by Economic Region of
the USSR in 1958 and in 1965. As shown, the eastern regions
of the country and the Urals industrial area, are to benefit
the most from the installation of new gas pipelines. The
combined share of these regions in the total consumption is to
increase from 7.4 percent in 1958 to 26.5 percent in 1965 with
increased consumption in the Urals providing most of the growth.
Concomitantly, the share of the South is to decline from 32.7
percent to 18.7 percent. Cbpsumption of natural gas in the (
South, in the Center, and in the Urals will be of comparable
magnitude in 1965.
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TABLE 3-70

PROBABLE REGIONAL DISTRIBUTION OF
CONSUMPTION OF NATURAL GAS IN THE USSR

1958 AND 1965 PLAN

1958 Y 1965 PLAN !Y
PERCENT PERCENT

REGION BCM OF TOTAL BCM OF TOTAL

North 1.1 3.9 5.5 £I 3.7
Northwest 6.0 4.0
west 4.5 3.2
South 9.2 32.7 27.8 18.7
North Caucasus 2.1 7.5 12.9 8.7
Transcaucasus 4.0 14.2 11.5 7.8
Volga 5.0 17.8 13.2 8.9
Center ~ 16.4 27.6 18.5

TOTAL EUROPEAN 26.0 92.5 109.0 73.5
USSR

( Urals 1.3
£I

4.6 27.4 18.5
Eastern Regions 0.6 2.1 11.9 gI 8.0

(Kazakhstan, Central
Asia, Siberia and
Far East)

-!!Y -!!YExports 0.2 0.8

TOTAL USSR 28.1 100.0 148.3 !I 100.0
\

y Except where noted, from~.

BI Except where noted, from~.

£I Production.
gI Residua 1.
y Apparently not taken intt;> consideration by planners, but

will be of the 1958 magnitude.
!I Planned production. Although it has been estimated that

the production of natural gas in 1965 will not reach this
planned level, the percentage distribution may not change
significantly.
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SECTION 14

EXPORTS OF PETROLEUM

A. Historical Volumes

After World War II, the USSR was a negligible exporter
of petroleum until the mid-1950's. It has been estimated, for
example, that in 1950 total petroleum exports to both Free
World and satellite countries were 1.1 million tons. ~ In
that year the Soviet Union imported 2.6 million tons of petro­
leum and hence was actually a net importer of 1.5 million tons
(30,000 barrels per day). By 1955, however, Soviet oil trade
reached a magnitude that could no longer be ignored in the
compilation of world trade statistics. Table 3-71 summarizes
USSR crude and product exports and imports for the years 1955
to 1961. Data for 1955 through 1960 are official Soviet trade
statistics. In the absence of official Soviet statistics, the
1961 volumes have been compiled from a variety of sources and
represent the agreed estimate of the committee. Total oil
exports from the USSR have increased from 8 million tons in
1955 to 40 million tons (800,000 barrels per day) in 1961, for
an average growth rate of 31 percent per year. Production of
crude oil has been rapidly outpacing the controlled demand for
oil products. In 1955, for example, net petroleum exports
represented only 5 percent of production, but has represented
succeedingly increasing portions of production, reaching 22
percent in 1961.

While exports were divided evenly between Free World
and Bloc destinations in 1955, by 1961 65 percent of total
exports went to the Free World. Exports to the Free World in
1961 amounted to 26 million tons (520,000 barrels per day).
Thus about 5 percent of the petroleum demand in the Free World
outside the U.S. was supplied by the USSR. This excludes
petroleum exported by satellite countries to the Free World.
Crude oil accounted for, about one-third of oil exports from
the USSR in 1955 but by 1961 represented 60 percent of the total.

Crude production is increasing more rapidly than refining
facilities in the USSR, and independent and government-owned
refining capacity in the Free World so far has readily absorbed
the growing volumes of Soviet crude available for export. The
satellite countries are also approaching self-SUfficiency in
refining capacity and the proportion of Soviet crude exported
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to the satellites will increase at ~he expense of finished
products. Soviet imports of petroleum have remained approxi­
mately constant at 4 to 5 million tons per year, and were
equivalent to about 10 percent of exports in 1961. These im­
ports consist largely of products,from Rumania together with
a small amount (0.5 million tons per year) of crude oil from
Austria under reparations agreements.

Petroleum represents an increasing proportion of the
materials which the Soviet Union find merchantable in world
markets. As shown in Table 3-72, the value of USSR petroleum
exports increased from 207 million rubles in 1955 or 6.7
percent of total trade, to 592 million rubles in 1960, the
latter equivalent to $657 million at the current official
exchange rate, or 11.8 percent of total Soviet export trade.
In the trade of the USSR with the Free World only, petroleum
represented almost 20 percent of total exports. These p~r­

centages and all the other data in Table 3-72 are from official
Soviet trade statistics. It should be pointed out that similar
calculatlons (See Table 18-1) based on Free World trade statistics
give somewhat different values.

Petroleum is the largest single item in Soviet export
trade to the Free World and is growing more rapidly than any
other. Because it is a material which must be imported by the
great majority of the countries of the world, petroleum has
become a medium of exchange which the USSR has in abundant
supply, and the opportunity for economic and political
gain through export of this commodity has not been passed by.

Table 3-73 shows the total USSR petroleum exports by
country of destination for the period 1955 to 1961. In 1961
major Free World importers of Soviet oil were Italy, Cuba,
Japan, West Germany, Sweden, Finland and the United Arab
Republic. These countries purchased 83 percent of the total
Soviet exports to the Free World. About 60 percent of Soviet
total oil exports to the West are sold to Free Europe. The
list of major Free World importers reflects two facets of
the Soviet trade program. First, oil exports represent an
important medium of exchange in countries where purchases of
goods important to the Soviet economy are high (e.g. Italy,
Japan, West Germany, and Sweden). Second, exports are high
to countries where substantial political ties are desired
(e.g. Cuba and Finland) . China, Czechoslovakia, East Germany,
Poland, and Hungary are the largest bloc importers of Soviet
oil.
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TABLE 3-72

VALUE OF USSR OIL EXPORTS IN COMPARISON WITH EXPORTS OF ALL GOODS Y
1955 - 1960

1955 1956 1957 1958 1959 19.60
ABA ABA ABA ABA ABA ABA

MILLION PERCENT MILLION PERCENT MILLION PERCENT MILLION PERCENT MILLION PERCENT MILLION PERCENTI\,)
NEW OF TOTAL NEW OF TOTAL NEW OF TOTAL NEW OF TOTAL NEW OF TOTAL NEW OF TOTALU1

0 RUBLES EXPORTS RUBLES EXPORTS RUBLES EXPORTS RUBLES EXPORTS RUBLES EXPORTS RUBLES EXPORTS

TO FREE WORLD 76.6 11.8 101.6 11.8 141.8 13.7 161.0 14.8 220.0 17.9 262.0 19.7

TO BLOC 130.5 2.d. 154.4 6.4 216.0 2..d 225.9 -1L.!. 290.3 ~ 330.1 ~

TOTAL 207.1 6.7 256.0 7.9 357.8 9.1 386.9 10.0 510.3 10.4 592.1 11.8

~Y'
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TABLE 3-73

TOTAL USSR PETROLEUM EXPORTS BY COUNTRY OF DESTINATION
TOTAL CRUDE AND PRODUCTS EXPORTS ~

1955 - 1961
(Thousand Metric Tons)

f

\ COMMITTEE
DESTINATION 1955 1956 1957 1958 1959 1960 ESTIMATE 1961

WESTERN HEMISPHERE

Argentina 636.9 0 0 911.3 444.8 0 0
Brazil 0 0 0 0 59.4 161.4 450
Cuba 0 0 0 0 0 2,164.8 3,900
Uruguay _ 0_ _0_ -!L 214.4 --.2..QQ.,2 ----'LL.± ----2.Q

TOTAL TO WESTERN 636.9 0 0 1,125.7 1,004.9 2,397.6 4,400
HEMISPHERE

FREE EUROPE

Austria 37.4 26.1 57.4 60.5 526.7 605.2 200
Belgium 30.3 30.5 0.7 72.9 194.2 203.1 200
Denmark 2.1 0.6 22.7 38.7 96.5 153.4 200
Finland 612.5 1,011.8 1,214.0 1,233.7 1,856.3 2,127.9 2,200
France 269.3 408.9 551.3 710.7 807.6 785.2 700
West Germany 5.3 142.7 797.4 561.7 1,086.3 2,007.0 2,500
Greece 94.5 224.1 302.5 362.0 424.0 947.5 600
Iceland 283.3 258.9 299.8 332.2 365.4 339.2 300
Italy 183.3 500.4 502.3 1,082.0 3,035.9 4,702.5 6,000
Netherlands 10.3 15.1 0.2 103.0 47.9 40.1 50
Norway 35.5 26.1 146.8 158.0 263.3 249.1 100
portugal 0 0 0 49.4 0 62.7 0
Sweden 725.6 694.2 536.4 870.4 1,451.4 1,968.3 2,300
Switzerland 0.1 1.2 128.6 0 39.4 28.5 50
United Kingdom 37.4 26.1 57.4 37.8 101.8 283.4 100
Yugoslavia ~ ~ ----.1Q1...d. ~ 438.2 456.1 -lQ.Q.

TOTAL TO FREE EUROPE 2,535.5 3,698.6 5,024.9 6,055.9 10,734.9 14,959.2 15,600

OTHER EASTERN HEMISPHERE

Afghanistan 21.1 27.4 34.3 41.8 47.6 48.3 NA
Algeria 35.3 93.2 166.3 38.0 25.6 61.5 NA
Ethiopia 0 0 0 0 0 0.5 NA
Ghana 0 0 0 0 0 0.1 NA

// Guinea 0 0 0 0 0.1 28.9 NA

\ India 0 0 0 0 0 23.0 250
Iran 0.5 0.2 0.3 0.3 0.3 0.5 NA
Japan 0 0 0 11.1 155.1 1,403.6 2,700
Lebanon 0 0 11.2 0 66.0 86.3 NA
Morocco 0 3.0 33.3 30.0 64.6 43.5 NA
Syria 0 26.0 30.2 270.8 448.9 273.3 NA
Tunisia 0 0 0 17.9 13.7 0 NA
Turkey 0.6 5.7 4.7 0.2 0.7 6.6 NA
Egypt 329.5 920.7 1,072.4 1,941.8 1,903.0 1,335.7 2,000
Others !e/ _ 0_ __0_ __0_ __0_ __0_ __0_ 1,050 sI

TOTAL TO OTHER EASTERN 387.0 1,076.2 1,352.7 2,351.9 2,725;6 3,311.8 6,000
HEMISPHERE

TOTAL TO FREE WORLD sI 4,039.2 5,150.9 6,386.1 9,581.4 14,553.5 20,723.4 26,000

SINO-SOVIET BLOC

Albania 8.0 10.2 4.7 5.0 9.0 5.9 Neg1.
Bulgaria 118.0 164.8 381.4 422.8 558.4 821.3 1,000
China. 1,589.2 1,732.3 1,802.7 2,507.2 3,048.2 2,962.8 3,000
Czechoslovakia 540.9 806.4 1,337.8 1,502.0 1,922.0 2,633.5 3,000
East Germany 653.4 749.8 1,159.8 1,123.3 1,801. 7 2,167.6 2,700
Hungary 202.6 345.1 980.6 1,141.1 1,262.0 1,449.2 1,500
North Korea 130.0 163.2 179.9 226.3 244.2 217.9 (
North Vietnam 0 2.7 46.7 30.4 72.9 62.2 ( 500
Mongolia 61.7 78.4 74.7 80.3 119.4 129.7 (
poland ~ ~ 1,326.3 1,518.2 1,780.7 2,044.2 -.bl..QQ

TOTAL TO SINO-SOVIET BLOC 3,967.3 4,915.7 7,294.6 8,556.6· 10,818.5 12,494.3 14;000

TOT./IL TO WORLD §/ 8,006.5 10,066.6 13,680.7 18,138.0 25,372 .0 33,217.7 40,000

~ Except for 1961, from £I.
!e/ Although it is known that exports were made to Israel in 1955 and 1956, they are not recorded in reference £I.
£I Estimate includes combined imports of indicated lIather Eastern Hemisphere" countries, plus Spain, except India,

Japan and Egypt.
Q/ Totals include s~all amounts of products not accounted for in export figures to individual countries.
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The recent pattern of Soviet oil exports can be seen
in Table 3-74 which gives a breakdown of petroleum exports
to individual importing countries by crude and type of
product for 1960. Soviet official trade statistics are the
basis for this table. While the Free World purchases mainly
crude oil from the USSR, there is also a large market for
residual fuel oils and middle distillates, apparently
reflecting the ease of selling products directly to large
individual Free World consumers and the policy of moving
products which require a minimum amount of investment for
marketing. Although the USSR has been in long supply on
gasoline in recent years, a very modest amount of this product
is purchased by the Free World. The small sales of gasoline
are partially the result of the inability of Soviet refineries
to produce gasoline which meets the quality requirements of
Free World customers.

B. Predictions of Future Export Volumes

Forecasts of oil exports, even for a year as close
as 1965, are extremely difficult and subject to many assump­
tions. While production plans are widely disseminated by the
Soviet officials, historical or predicted demand figures are
rarely published, and are not complete enough to prepare
what might be considered an rtofficial" estimate of consumption.
In any case, forecasts of consumption are inexact even
when pertinent data are readily available. Furthermore, the
use of energy is under the strict control of the Soviet
political-economic system. If, for example, conditions of
political expediency or foreign exchange dictate greater or
lesser exports of petroleum, changes in internal demand can
be decreed. In addition, the political and economic climates
in potential importing countries can affect the total volumes
of oil which the USSR is able to market, and will surely
affect, to some extent, the distribution of world purchases of
Soviet oil.

Nevertheless, it is necessary to consider the question
of future oil exports in order to judge the importance of
Soviet oil in the world political and economic picture.

Elsewhere in this report total USSR crude requirements
to meet the domestic demand for liquid products in 1965 have
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been estimated at 200 million tons.* This estimate is consist­
ent with total estimated energy demand and availability in
the USSR in 1965, as discussed in Chapter 1 above. Current
best estimates of the available supply from which the probable
requirement of 200 million tons may be drawn are 265 million
tons of crude production and a total of 5 million tons of
natural gas liquids and synthetics. On this basis, the USSR
will have available 70 million tons of petroleum for net
export. If to this net export is added an estimated 3 million
tons of petroleum imports, total petroleum available for
export in 1965 may reach 73 million tons (1.46 million barrels
per day).

This estimate is consistent with Soviet statements
concerning potential oil exports. In 1960 the U.S. Oil Indus­
try Delegation which visited the USSR questioned Mr. E. P. Gurov
on Soviet plans for exporting oil. Mr. Gurov stated that Soviet
exports will not decrease. He estimated that they "mi4ht
continue to increase from 15 to 20 percent per year." !I If
this percentage increase is applied to official Soviet statis­
tics of total oil exports in 1960, the 1965 volume would range
from 67 to 83 million tons.

An estimate of a possible regional breakdown of poten­
tial 1965 Soviet oil exports is given in Table 3-75. This
breakdown also is compared with estimated 1961 imports for these
regions. Estimates for 1965 were derived from an analysis of
past trends in imports of USSR and Soviet bloc crude and
products by these regions, as well as their total oil demand
patterns, their potential facilities for handling Soviet bloc
petroleum, and long-term East-West trade agreements which are
currently in effect or are likely to be reached. Table 3-75
shows that exports to the satel+ites may increase to 27 million
tons by 1965, and exports available for the Free World may
reach 46 million tons. The bulk of the increase will be in the
form of crude oil. The satellite countries will receive two
and one-half l times as much crude as they did in 1961, reflect­
ing a substantial retinery expansion program as well as a
greatly improved transportation system with the completion of
the Comecon pipeline. About 5 million tons of petroleum
products will be available in the satellite countries for
export to the Free World as discussed in a later section.

* See Page 173.
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TABLE 3-75

POSSIBLE 1965 DISTRIBUTION OF
PETROLEUM EXPORTS FROM THE USSR, COMPARED

WITH 1961
(Million Metric ~ons)

'~,



Fifty-five percent of the Free World imports from the USSR
will be crude as compared with about 62 percent in 1961.

The potential exists for major increases in Soviet
oil imports by the North European area and the underdeveloped
nations of Africa and the Far East. The actual pattern of
imports by the Free World regions in 1965 will depend on
economic, political and strategic situations in the individual
countries involved. An analysis by the Committee has shown,
however, that pressures by the USSR to export these quantities
will be strong, and that facilities of those customers in the
Free World who are likely to be willing purchasers are
adequate to absorb the available amount.

Exportable surplus beyond 1965 is difficult to predict
at this time. However, application of consumption growth
rates presented in a long range study of the probable demand
for petroleum products in the USSR by 1972-75, developed by
Gosplan and published in late 1959, yields a rough approxima­
tion of demand for this period. According to this study,
consumption of petroleum products in 1972-75 was to be 3.98
times consumption in 1958. Thus, using this growth factor, it
may be estimated that consumption in 1972-75 may approach 360
million tons.

This points out the strong probability that continued,
and growing, exportable surpluses of petroleum may be available
at least through 1975, as elsewhere in this report it has been
noted that current Soviet plans call for the production of
crude oil to reach 390 million tons in 1970 and 545 million
tons in 1975. Interpolating between these production goals
woul? indicate a production of perhaps 450 million tons in
1972. Relating this to the rough approximation of domestic
demand of 360 million tons for 1972-75 would indicate that the
USSR is planning an exportable surplus of considerable magni­
tude--perhaps from 90 million to 185 million tons per year in
the period 1972-75. This compares to the exportable surplus
of 70 million tons forecast in this study for 1965.

(

(

Admittedly, such an estimate is very rough; however,
the extremely high targets for energy production in 1970 and
1980, the immense untapped petroleum reserves within the border
of the country, and the past experience of the Soviet Union in
meeting or exceeding oil production targets, all seem to indi~

cate that there is every reason to expect that the export
potential will continue to increase. (
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C. Pricing

1. Soviet Petroleum Export Prices, 1955-1960

Recent statistics of Soviet trade published by the
USSR provide a basis for discussion of the Soviet policies of
pricing petroleum in the years 1955 through 1960. Table 3-76
lists average f.o.b. export prices for crude oil charged by
the USSR to Free World and satellite customers for these
years. These prices, converted to U.S. dollars per barrel at
the official conversion of 1.11 dollars per ruble, assuming
7.3 barrels of crude per ton, are shown graphically on
Figure No. 11.

TABLE 3-76

AVERAGE EXPORT PRICES FOR SOVIET
CRUDE OIL sI - 1955-60
(Rubles Per Metric Ton)

YEAR

1955
1956
1957
1958
1959
1960

TO FREE WORLD TO SATELLITES

14.2 22.2
14.3 21.7
16.8 21.6
13.7 19.5
12.4 19.8
10.3 19.8

The two lower curves on Figure No. 11 compare export
prices at the Soviet border with prices posted for an Arabian
crude at the Persian Gulf. It can be seen that in 1955 and
1956 the Soviet f.o.b. prices were some 20 cents higher than
Persian Gulf posted prices--a differential approximately equal
to the higher transportation cost in reaching European markets
from the Persian Gulf than from the Black Sea. In 1957,
reflecting the tighter supply-demand situation during the Suez
Canal crises, prices rose for both sources. Following 1957,
however, as the USSR had more and more crude oil available for
Free World markets, Soviet prices dropped rapidly. In 1960,
for example, the USSR charged an average of only $1.56 per
barrel to her Free World customers compared with a Persian
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Figure No. 11

USSR CRUDE EXPORT PRICES
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Gulf posting of $1.80 for the Arabian crude. The price to the
Free World of $1.56, if netted back from Southern Europe to
the Persian Gulf, would be equivalent to a Gulf sale price of
only about $1.25-$1.30 per barrel, a price which the Free World
oil producers were unable to meet for crude of equivalent
quality. Since oil represents a valuable medium of exchange
to the USSR, probably it is fair to assume that in most cases
the low f.o.b. prices for Soviet crude represent levels that
it was necessary to reach in order to find sufficient customers
in a market which is suspicious of the reliability of oil from
Communist sources.

At the same time the Soviet traders were making crude
available at very attractive prices to Free World customers,
advantage was taken of the captive markets in the satellite
countries. The upper curve on Figure No. 11 shows average
f.o.b. prices for crude sales to the satellites including
Communist China. These countries on the average have been
paying premiums ranging from 56 percent in 1955 to a mintmum
of 29 percent in 1957 and a maximum of 92 percent in 1960,
over and above prices charged the Free World. Although the
satellites have been permitted some reduction in payment as
Soviet oil production costs have improved, their average prices
have dropped only from $3.37 per barrel in 1955 to $3.01 per
barrel in 1959 and 1960.

The practice of charging a captive market as much
premium as the traffic will bear is illustrated further by
comparing crude prices to specific countries. Figure No. 12
shows published f.o.b. charges in rubles per ton to East
Germany, West Germany and Finland. These countries are in the
same geographical area and transportation cost differences to
the USSR border may be assumed to be insignificant. West
Germany, which can be considered to have complete freedom of
choice in selecting its suppliers, is currently paying the
lowest price of the three. Finland, with ties which commit
its economy largely to the USSR, is paying somewhat more, and
East Germany, which has "n9 choice but to conform to the overall
Communist plan, is paying by far the most. Figure No. 13,
which compares Italy, Yugoslavia and Hungary, shows the same
effect. Relative prices shown in Figure No. 14, which compares
Communist China and Japan, must be a source of considerable
annoyance to the Chinese, in that the price paid by Communist
China is more than double that paid by Japan.



Figure No. 12

USSR CRUDE EXPORT PRICES TO SELECTED BALTIC COUNTRIES
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Figure No. 13

USSR CRUDE EXPORT PRICES TO SELECTED SOUTH EUROPEAN COUNTRIES
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Figure No. 14

.USSR CRUDE EXPORT PRICES TO SELECTED FAR EAST COUNTRIES

36.0

o:J

~
u..
Zo
!:::
V)

W
....J
o:J
=>
e!.
w
!::!
e!
0-

l­
e!
o
0­
X
W

W
o
=>
e!
U

30.0

24.0

18.0

($ 2.92/bbl.)

(

12.0

($ 1.34/bb I. )

6.0 '--_--L. ----L ----L ---ll....- ---ll....- l.-._-l

1955 1956 1957

YEAR

1958 1959 1960

SOURCE: 1"1955-1959 FOREIGNT~ADEOF THE USSR," MOSCOW, 1961.

"1960FOREIGN TRADE OF THE USSR," MOSCOW, 1961.

262



(

(

There is considerable inconsistency between f.o.b.
prices to various satellites as well as to individual Free
World countries. Figure Nos. 12, 13 and 14 show that in 1960,
Italy was charged $1.41 per barrel f.o.b., Japan $1.34 per
barrel, West Germany $1.38 per barrel, Finland $1.72 per
barrel, and Yugoslavia $2.27 per barrel. In the same year
East Germany paid $2.69 per barrel, Hungary $3.06 per barrel,
and China $2.92 per barrel.

An outstanding exception to the Soviet exploitation
of captive markets is provided by Cuba.* During the portion
of the year in which she imported Soviet oil, Cuba was
completely dependent on the USSR for her petroleum supply,
and, in fact, for essentially her entire economy. Even so,
the average f.o.b. price for crude oil to Cuba in 1960 was
$1.54 per barrel, which was slightly less than the average
Free World price and substantially less than the prices
charged such countries as Finland and Yugoslavia.

A comparison of product prices is more difficult
because information on the relative qualities of various
products sold is usually not sufficient to permit accurate
analysis. However, Figure No. 15, which gives heavy fuel oil
prices to selected Free World and satellite countries in the
Baltic Sea region, shows the same general trend, as does
Table 3~77, which lists average prices for all major product
categories for 1959 and 1960.

The Soviet policy of charging substantially higher
prices for commodities to its satellites than to the Free World
apparently is not limited to oil. In 1958, for example, the
prices for 23 of the 49 Soviet articles exported to the
satellite countries were higher than those charged to Western
countries, while prices of only 3 articles were higher for
West Europe than for the satellites. &I In 1960, of the 51
articles which were sold both to East Europe and West Europe,
the average prices charged the captive nations were higher
than those charged West Europe in 41 cases and lower in 10
cases. 1/

* In this report, Cuba is considered to be a Free World,
although a captive customer.
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Figure No. 15

USSR HEAVY FUEL OIL EXPORT PRICES
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TABLE 3-77

COMPARISON OF SOVIET EXPORT PRODUCT
PRICES TO FREE WORLD AND SATELLITES,

BY TYPE OF PRODUCT ~ - 1959-60
(F.O.B. Rubles Per Metric Ton)

TYPE OF PRODUCT

1 9 5 9
PRICES TO PRICES TO
FREE WORLD SATELLITES

1 9 6 0
PRICES TO PRICES TO
FREE WORLD SATELLITES

Gasoline
Kerosine
Distillates
Heavy Fuel Oil

33.7
24.8
22.6
10.1

35.3
30.9
29.3
14.8

28.8
23.9
20.1
9.6

34.9
30.7
29.3
14.6

\.

It thus appears that in the case of oil .and probably
other commodities, the satellite countries o£ the Soviet Bloc
are subsidizing Soviet costs to permit attractive prices to
the Free World. Even though there may be offsetting compensations
in other commodity arrangements within the Bloc, the subsidy
Soviet oil obtains must help its oil industry show a reasonable
performance in spite of the cut-price sales to the Free World.

2. Recent Price Trends

Official export prices for periods more recent than
1960 have not been published in the Soviet open literature.
However, spot data available in the Free World indicate that
the policy of setting prices at whatever level is necessary to
more available oil is continuing. Tables 3-78 and 3-79 list
recently available data on prices charged Free World purchas­
ers. Crude prices appear to be continuing their downward
trend. It is reported that the bulk of Soviet crude oil
deliveries to Italy in 1962 will sell at $1.08 per barrel,
equivalent to only $0.85 per barrel if netted back to the
Persian Gulf. Other deliveries to Italy will be at the
equivalent of about $1.27 to $1.39 f.o.b. Black Sea. Sales
to Japan in late 1961 were equivalent to about $1. 00 to
$1.15 per barrel f.o.b. Black Sea, or less, whereas 1961
and 1962 sales to West Germany are equivalent to about
$1.30 at the Black Sea. A recent press release 2/stated
that the Soviet oil export organization announced that the
price of Soviet crude to Japanese independent purchasers on
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TABLE 3-78

PRICE INFORMATION-IMPORTS OF SOVIET CRUDE OIL
(LATE 1961 1962)

ESTIMATED
EQUIVALENT

QUANTITY F.O.B. PERSIAN
IMPORTING DELIVERY TYPE GRAVITY PERCENT (THOUSAND BLACK SEA C.I.F. GULF F.O.B.

COUNTRY DATE OF CRUDE API SULPHUR BARRELS) ($!BARREL) ($!BARREL) "§/ ($!BARREL)

ITALY 1962 Tuymaza 37.0 - 39.0 NA 7,000 - 1.48 1.05
1962 Tuymaza NA NA 1,000 - 1.60 1.17
1962 Tuymaza NA NA 22,000 1.08 - 0.85
1962 Tuymaza NA NA 5,000 - 1.50 1.07

End 1961 Tuymaza NA NA 700 - i.50 1.07

WEST GERMANY December 1961 Tuymaza 36.9 1.40 800 - 1.72 1.13
January 1962 Tuymaza NA NA 873 - 1.68 1.09

AUSTRIA 1962 Tuymaza +
Sokolovo 32.5 - 35.5 0.60 - 1.50 138 - 2.23

JAPAN October 1961 Sokolovo 37.0 0.44 - 0.47 557 - 1. 93 1.49
N October 1961 Mukhanova 37.6 0.48 173 - 2.06 1.62
0'1 October 1961 Tuymaza 34.8 1.26 173 2.00 1.550'1 - .

October 1961 Ekhabi
(Sakhalin) 32.0 - 33.0 0.28 - 0.33 277 - 1. 94 1.48

November 1961 Mukhanova 38.2 0.55 324 - 1. 90 1.46
November 1961 Sokolovo 37.0 - 38.0 0.48 - 0.52 540 - 1. 91 1.47
November 1961 Mukhanova 40.6 0.79 179 - 2.02 1.59
November 1961 Tuymaza 34.8 1.37 242 - 2.00 1.55
November 1961 Ekhabi

(sakhalin) 32.6 0.30 70 - 1. 95 1.49
November 1961 Turkmen 31.8 0.41 236 - 1. 93 1.47
December 1961 Mukhanova 38.2 0.54 141 - 1. 93 1.49
December 1961 Mukhanova 40.3 0.89 186 - 2.03 1.60
December 1961 Turkmen 33.0 0.46 281 - 1. 95 1.49
December 1961 Sokolovo 37.0 0.50 218 - 1. 92 1.48
December 1961 Sokolovo 38.3 0.50 205 - 1. 90 1.46
December 1961 Tuymaza 34.2 1.46 177 - 2.01 1.56

BRAZIL 1962 Romashkino 33.0 1.50
Mukhanova 34.0 - 34.9 0.57 5,180 - 2.10 1.40
Tuymaza 34.0 - 34.9 1.57

"§/ Reported C.I.F. price netted back to Ras Tanura at Scale #3 minus 50 percent.
~ Arabian crude at $1.80 per barrel for 34.0 - 34.90 API, escalated at 2¢ per barrel per full degree increase in °API.
£! Kuwait crude at $1.59 per barrel for 31.0 - 31.90 API, escalated at 2¢ per barrel per full degree increase in °API.

~

APPROXIMATE
EQUIVALENT

PERSIAN
GULF POSTING

($!BARREL)

1.88 ~

1.84 .~

1.80 ~

1.86 ~
1.86 ~
1.80 ~

1.61 £!
1.88 ~
1.86 ~

1.80 ~

1.61 £!
1.59 £!
1.88 ~

1.63 £!
1.86 ~
1.88 ~
1.80 ~

1.80 ~

'-..."
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TABLE 3-79

PRICE INFORMATION-IMPORTS OF SOVIET PETROLEUM PRODUCTS
(LATE 1961 - 1962)

QUANTITY
IMPORTING DELIVERY TYPE OF (THOUSAND

COUNTRY DATE PRODUCT QUALITY BARRELS) PRICE
F.O.B.

BLACK SEA C.I.F.
($/BARREL) ($/BARREL)

JAPAN October 1961 Fuel Oil Bunker C 46 2.38
October 1961 Fuel Oil Bunker C 20 2.51
October 1961 Distillate Heating oil containing some residual 20 3.49

November 1961 Fuel oil Bunker C 47 2.37
November 1961 Distillate Heating oil containing some residual 27 3.49
December 1961 Fuel Oil Bunker C 418 2.41

Distillate Heating oil containing some residual 182 3.38

SWEDEN 1961 Fuel Oil 2.0-2.15% S 13,700 1. 65-1.88
January 1962 Fuel Oil 2.0-2.15% S NA 1.83
January 1962 Fuel Oil Bunker C NA 1.81

i\,)
0'\ NORWAY January 1962 Gas Oil 56-58 116 3.40
-..J

DENMARK January 1962 Fuel Oil 2.5-2.7% S 79 1.81

ITALY 1961 Fuel Oil 2.5% S 3,700 1.60

WEST GERMANY December 1961 Gasoline 87-90 O.N. 60 3.02
December 1961 Gas Oil 48/53 133 3.00
December 1961 Fuel Oil Low S 71 2.18

January 1962 Gasoline 87-90 O.N. NA 3.03
January 1962 Gas Oil 48/53 NA 3.25
January 1962 Fuel Oil Low S NA 1.82

BRAZIL 1961 Diesel Oil 48-52 1,000 3.10

FINLAND 1961 Turbo Fuel (l-A) 20 3.66 §/
1961 Kerosine (Illuminating) 96 3.66 ~
1961 Gas Oil 53/57 140 F Pour 1,151 3.32 a
1961 Distillate 48/52 50 F Pour 1,222 3.28 §/
1961 Distillate 43/47 -310 F Pour 1,492 3.32 §/
1961 Distillate 43/47 -490 F Pour 239 3.41 §/
1961 Residual (Bunker C) 3,699 i. 78 §/

Fuel

§/ Calculated from Price Base Platt's Low Aruba less discounts.



short-term contracts would be raised by $1.00 per ton (14
cents per barrel). aowever, resistance by Japanese purchasers
has resulted in a reduction of this proposed increase in at
least one instance.

Product prices appear to be showing varying trends.
Bunker C was sold to Finland at $1~87 per barrel f.o.b. in
1961, compared with an average f.o.b. price to Finland of
$1.87 per barrel for fuel oil in 1960. In Sweden, on the
other hand, some fuel oil was imported from the USSR at prices
as low as $1.65, c.i.f., in 1961, while 1962 quotations are
$1.81 and $1.83 per barrel c.i.f. The latter quotation would
be about $1.70 netted back to K1aipeda, or about $1.40 netted
back to the Black Sea, compared with the Soviet published
average of $1.48 per barrel f.o.b. in 1960. Japan apparently
pays a premium for Soviet fuel oil over Middle East equivalent
prices. It is not clear whether this higher price is the
result of a quality advantage for the Soviet fuel, although it
is known that much of the fue1·oi1 Japan purchases from the
USSR has lower sulfur content than Middle East fuels.

3. Comparison of Export Prices With Production and
Transportation Costs

Data published by the USSR are available to permit a
rough comparison between the f.o.b. sales prices and the cost
of production and transportation to Soviet export points.
The production costs reported by the USSR have obvious defi­
ciencies for use in any analysis, as discussed in the section
on Producing. The analysis is also complicated by the fact
that reported crude production costs vary widely between
fields (from 32 percent of the national average in Mukhanova
to 331 percent of the national average in Sakhalin), and that
the petroleum industry is known to use a number of alternative
transportation routes which also show m~ny-fo1d variations in
cost to export points. In addition, there is considerable doubt
whether the rubles in which sales prices are reported are equiva­
lent to the rUbles for reported costs, as discussed below.
However, the analysis indicates that under favorable conditions
the total cost of laying down crude or products at export
points is apparently less than sales price, thereby permitting
a profit, but under the less favorable marginal conditions,
expenses are actually much higher than f.o.b. sales prices.

(

(

Some examples are shown in Table 3-80. In this table,
production costs are based on Soviet pUblished figures for 1960, (
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TABLE 3-80

COSTS OF LAYING DOWN
SOVIET CRUDE OIL AT EXPORT POINTS

PRODUCTION TRANSPORTATION TOTAL COMPARABLE APPARENT
COST y' COST COST FOB SALE "PROFIT"

(RUBLES! PRODUCTION (RUBLES! TRANSPORTATION (RUBLES! (RUBLES! (RUBLES!
METRIC TONl. POINT METRIC TON) MEANS METRIC TON) METRIC TON) METRIC TON)* REMARKS

4.5 National Average 5.3 Rail, Kuybyshev 9.8 10.3 E! 0.5 Major portion of crude
to Tuapse exports to Free World

known to be Urals-Volga
crude exported via Black
Sea.

3.2 Tuymaza 3.7 Pipeline, Kuybyshev 6.9 8.8 £! 1.9 Tuymaza type crude known

N to Stalingrad, then to be exported to Italy
O"t +ail to Tuapse via Black Sea.
~

4.5 National Average 6.8 Rail, Kuybyshev 11.3 9.1 sY' - 2.1 Crude sales to Germany
to Klaipeda known to be Tuymaza

crude exported from

3.2 Tuymaza 6.8 Rail, Kuybyshev 10.0 9.1 sY' - 0.9 Klaipeda; believed to be
to Klaipeda transported by rail.

14.9 Sakhalin negl. - 14.9 12.1 !Y - 2.8 Sakhalin crude known to
be imported by Japan.

* A minus (-) sign indicates an apparent loss.
~ All production costs based on 1960 USSR average, plus 40 percent to allow for geological, geophysical,

exploration, and sales costs not included in official data.
E! 1960 average export price to Free World, from lQI.
£! Based on reported 1962 price of $1.08/barrel, f.o.b. sales to Italy.
sY' 1960 'export price to West Germany,from1l!.
!y Estimated from 1961 C & F import prices in Japan as published by MITI.



but have been increased by 40 percent to cover geological,
geophysical, exploration, and sales costs which are not included (
in the Soviet costs of production. Rail transportation is
estimated at 0.326 kopecks per ton-kilometer and pipeline costs
at 0.12 kopecks per ton-kilometer. -These values are the Soviet
average for petroleum transport in 1958, as discussed in another
section of this report.

Table 3-80 shows that if the cost of production is taken
at the national average of 4.5 rubles per ton and transportation
is assumed by rail from the Urals-Volga area to Tuapse on the
Black Sea, the total cost of laying down crude at Tuapse is 9.8
rubles per ton. Compared with the average 1960 export price
of 10.3 rubles per ton to the Free World this permits a modest
"apparent profit" of 0.5 rubles per ton, or slightly under 5
percent of the sales price. If allowance is made for the fact
that TUYmaza crude is produced at a lower cost than the national
average, and assuming a relatively low transportation cost by
the existing pipeline from Kuybyshev to Stalingrad, an apparent
profit of 1.9 rubles per ton can be made, even on the relatively
low reported price of 8.8 rubles per ton for f.o.b. Black Sea
sales to Italy in 1962. However, certain of the sales result
in substantial losses to the petroleum industry. For example,
TUYmaza crude which is sold to West Germany by way of Klaipeda
on the Baltic Sea, apparently costs from 0.9 to 2.1 rubles per (
ton more to produce and transport by rail to Klaipeda than is
realized in sales price. Because of the relatively high
production cost of crude in Sakhalin, f.o.b. sales price to
Japan for this crude falls short of actual production cost by
nearly 3 rubles per ton.

It may be concluded that, on the basis of costs published
by the USSR, crude sales to the Free World probably permit a
profit to the Soviet oil industry on the average, although some
specific sales are, no doubt, made at a loss. Sales made by the
USSR to the Free World at the current level of prices could not
support royalty and tax paYments of a magnitude approaching
those made by Free World producers to the governments of the
major producing countries. The satellite countries of the Bloc,
however, are paying the equivalent of very large royalties to
the Soviet oil industry. Completion of currently planned pipe­
line systems within the USSR will greatly improve the profits
accruing to the Soviet oil industry.

The comparison between sales price and producing and
transportation costs cannot be considered a rigid one. The
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major weakness in the analysis is that while f.o.b. prices
are reported in rubles, actual sales are usually made in
sterlin~ dollars, or in the currency of the importing coun­
tries. Thus, most export prices quoted in Soviet statistics
have been converted from other currencies at the official
conversion rate established by the Soviet Union. Official
conversions may not "reflect the true value of the ruble in
terms of what the ruble can buy in the USSR, and consequently
may not be consistent with reported ruble costs. But by far
the over-riding factor in determining whether the oil trade
is profitable to the Soviet Union lies in the type of goods
which she is receiving in trade in return. As discussed in
other sections of this report, there is no doubt that the
USSR on the average is receiving relatively high-value
materials in payment for her oil; and that the trade should be
considered "profitable" to the USSR.
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CHAPTER IV

SUMMARY OF ENERGY DEVELOPMENTS
EUROPEAN SATELLITES

Section 15

PRODUCTION OF ENERGY

Unlike the USSR, the European Satellites appear to have
no program for the transfer of dependence upon coal as the major
source of energy to reliance upon crude oil and natural gas.
The apparently limited reserves of crude oil and natural gas in
these countries simply do not permit any significant reapportion­
ment from internal sources. (See Table 4-1) As shown in Table
4-2, very little change has occurred in the makeup of production
of primary energy in the European Satellites during the period
1950-61. Coal's position has declined slightly as a result of
increases in the shares of crude oil and natural gas. In more
recent years, however, the relative importance of crude oil as a
source of energy has fallen off somewhat, as the Rumanian natural
gas industry has moved toward equality, in terms of standard fuel
output, with the production of crude oil in that country.

The distribution of production of primary energy for the
years 1956 and 1961 among the countries that make up the European
Satellites is shown in Table 4-4. Of these countries, Poland
provides the major share--32.9 percent in 1961--of total domestic
production of primary energy in the European Satellites. East
Germany provides the next largest share--26.4 percent, and
Czechoslovakia ranks third in accounting fo~ 18.7 percent of the
total. Other than for minor revisions, there have been no signif­
icant changes in this pattern in the period under study and none
are anticipated.

* Except where noted, all data in this Chapter have been taken
from Popov, I.V ., Energetika stran narodnoy demokratiy
(Energy in the Countries of the Peoples Democracy) Moscow,
1961, and Lisichkin, S.M., Neftyanaya promyshlennost' stran
narodnoy demokratiy (The Oil Industry in the Countries of the
Peoples Democracy), Moscow, 1960.
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TABLE 4-1 (

RESERVES OF PRIMARY ENERGY
IN EAST EUROPE £! BY COUNTRY 2/,

HYDRO-
ELECTRIC

COAL CRUDE NATURAL POWER
HARD BROWN OIL GAS PEAT (MKWH PER

COUNTRY (MMT) * (MMT) (MMT) (MCM)** (MMT) YEAR)***

Albania 0 0 NA 0 0 5,000
Bulgaria 42 3,500 NA 0 0 11,100
Hungary 20 2,520 NA 3,700 0 3,350
East Germany 162 30,455 NA 0 0 2,000
Poland 135,000 33,000 NA 4,000 5,900 13,300
Rumania 48 2,480 80 246,000 68 27,000
Czechoslovakia 6,000 7,300 NA 3,000 0 12,000

TOTAL 141,272 79,255 100 l2/ 256,700 5,968 73,750

* Million Metric Tons.
** Million Cubic Meters.
*** Million Kilowatt-Hours.

E:I 11
W y
£! Throughout Part IV, "East Europe" is the term used to

refer to the satellite countries listed here.

There are only limited possibilities for the expansion
of production of energy in any of the European Satellite nations
and this condition, coupled with growing requirements for fuels
brought about by the rapid expansion of industrial output, has
forced these nations, together with the Soviet Union, to work
out a program for cooperation in the mutual exchange of fuels
and energy.

Map No. 13 illustrates the limited petroleum facilities
in East Europe. The production of crude oil in East Europe has
increased by only 1.66 million tons or 12.8 percent during 1956­
61. Of this increase, 1.094 million tons was provided by
Rumania and most of the remainder by Albania. In 1961 RUmania
accounted for more than 80 percent of total output of crude oil

275

(

(



~~,
/"~

TABLE 4-2

PRODUCTION OF PRIMARY ENERGY* IN THE EUROPEAN SATELLITES***
1950, 1956 AND 1959 - 1961 sI

1950 1956 1959 1960 1961
MILLION MILLION MILLION MILLION MILLION

METRIC TONS PERCENT METRIC TONS PERCENT METRIC TONS PERCENT METRIC TONS PERCENT METRIC TONS PERCENT
STANDARD OF STANDARD OF STANDARD OF STANDARD OF STANDARD OF

SOURCE OF ENERGY FUEL TOTAL FUEL TOTAL FUEL TOTAL FUEL TOTAL FUEL TOTAL

Coal** 148.44 91.9 205.8 86.5 226.2 85.6 238.6 85.5 248.7 85.4
t\)
-.,J Crude Oil 7.72 4.8 19.2 8.1 20.0 7.6 20.7 7.4 21.4 7.3
0'

Natural Gas 4.59 2.8 10.7 4.5 15.5 5.9 16.8 6.0 17.8 6.1

Hydroelectric Power ~ --.-Qd ---.b.l ~ --1.d ~ ......2:..2. --h.1:. --h1 ~

TOTAL lY 161.55 100.0 237.8 100.0 264.1 100.0 279.0 100.0 291.3 100.0

* Excluding peat and fuel wood.
** Including hard coal, brown coal and lignite.

*** Conversion factors used throughout the report to convert production in natural units
in the European satellite countries to units of standard fuel are given in Table 4-3.

sI Excluding Albania. After]/.
lY Totals may not compare with the sum of the components of the individual countries because of rounding.
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in East Europe. Any shift away from Rumania as the dominant
crude oil producer is unlikely.

TABLE 4-3

ENERGY CONVERSION FACTORS
FOR THE EUROPEAN SATELLITES

BROWN COAL HYDRO-
HARD AND CRUDE NATURAL ELECTRIC

COUNTRY COAL Y LIGNITE Y OILY GAS l2/ POWER .£!

Albania 0.5000 1.40 1.30 0.5
Bulgaria 0.7500 0.4966 1.40 1. 30 0.5
Czechoslovakia 0.7271 0.4989 1. 50 1. 30 0.5
East Germany 0.8571 0.3143 1.50 1.30 0.5
Hungary 0.6714 0.4643 1.40 1. 30 0.5
Poland 0.8571 0.2857 1. 50 1. 30 0.5
Rumania 0.5714 0.2771 1. 50 1.35 0.5

Y The given factor times production expressed in millions of
tons yields millions of tons of standard fuel.

BI The given factor times production expressed in millions of
cubic meters yeilds thousands of tons of standard fuel.

£! The given factor times production expressed in billions of
kilowatt-hours yields millions of tons of standard fuel.

The total production of crude oil in East Europe current­
ly is the equivalent of less than 9 percent of the annual output
in the USSR. This share will continue to decline, to perhaps as
little as 6 percent by 1965. The production of crude oil in
East Europe, by country, for the years 1955-56 and 1959-61 is
given in Table 4-5.

The production of natural gas in East Europe, of which
about 80 percent originates in Rumania, is equal to about 23
percent of the USSR production of natural gas, but this relation­
ship will be drastically reduced by 1965, as the USSR continues
to rapidly expand its production of natural gas, whereas East
Europe lacks an adequate resource base for any significant
increase in output. The production of natural gas in East Europe,
by country, for 1955-56 and 1959-61 is given in Table 4-6.
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TABLE 4-4

DISTRIBUTION OF PRODUCTION OF PRIMARY ENEijGY
IN THE EUROPEAN SATELLITES, BY COUNTRY Y

1956 AND 1961

1 9 5 6 196 1
MILLION METRIC PERCENT MILLION METRIC PERCENT

TONS OF OF TONS OF OF
COUNTRY STANDARD FUEL TOTAL STANDARD FUEL TOTAL

Albania 0.5 0.2 1.4 0.5
Bulgaria 6.2 2.6 10.5 3.6
Czechoslovakia 38.4 16.2 54.5 18.7
East Germany 67.4 28.4 76.8 26.4
Hungary 12.4 5.2 16.3 5.6
Poland 84.5 35.5 95.9 32.9
Rumania 28.4 11.9 35.9 12.3

TOTAL !2/ 237.7 100.0 291.2 100.0

EI Data derived from Tables 4-5 through 4-8.
BI Totals do not agree with the sum of the components because

of rounding.

Data on the production of hard coal, brown coal and
lignite in East Europe, by country, for the years 1956, and 1959­
61 is given in Table 4-7. These data indicate that the total
production of all types of coal in East Europe approximates the
total output of coal in the Soviet Union and very likely will
exceed the USSR output level in 1962, if the trend in the absolute
growth in production can be maintained.

Other than coal, hydroelectric power is the only primary
energy source in East Europe which has not only maintained its
relative position to output in the Soviet Union, but in the
last two years has shown a slight gain. In 1961, the generation
of hydroelectric power in East Europe reached an estimated 6.7
billion kilowatt-hours, which represented about 11.8 percent of
the Soviet output level. The output of hydroelectric power in
East Europe, by country, for 1956 and 1959-61 is given in
Table 4-8.
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TABLE 4-5

PRODUCTION OF CRUDE OIL IN THE EUROPEAN SATELLITES
1955-61 AND 1965 ESTIMATE

(Thousand Metric Tons)

COUNTRY 1955 §/ 1956 121 1957 121 1958 121 1959 121 1960 121 1961 1965*

Albania 210 266 490 400 479 700£1 80~ 1,100
Bulgaria 150 247 285 200 192 200 22 e \ 300
Czechoslovakia 110* 108 108 106 123 137 150* 20~
East Germany Neg1. Neg1. 0 0 2 2* 6* 1,00 1

Hungary 1,600 1,202 700 800 1,036 1,215 1,44of1 1,750
Poland 180 184 181 175 175 194 20~ 300

tI.,)

Rumania 10,556 10, 92_Q ~180 11,336 U-.JA_3~ 11., SQO 11, 650h!12, 500YOJ
0

TOTAL 12,806 12,927 12,944 13,017 13,445 13,948 14,466 17,150

*y
!?I

£!
g;
§./
y
9/
hi
Y

Committee estimate •

.11
Except where noted, data have been derived from the statistical handbooks issued by
the individual countries of the European Satellites. Data on Bulgaria have been
taken from various issues of the Statistical News, a quarterly publication in
Bulgarian.

.21
y
1/
W
2/
10!
Plan.



TABLE 4-6

PRODUCTION OF NATURAL GAS IN THE
EUROPEAN SATELLITES - 1955-56 AND 1959-61

(Million Cubic Meters)

COUNTRY 1955Y 1956!2/ 1959!2/ 196o!21 1961

Albania 0 0 0 0 0
Bulgaria 0 0 0 0 0
Czechoslovakia 173£1 274 1,482 1,439 1,500*
East Germany 20* 20 23 40* 40*
Hungary 543 452 334 340 320Q/
Poland 349 435 424 549 700!Y'
Rumania 6,171 6,756 9,305 10,142 10,700t/

TOTAL 7,256 7,937 11,568 12,510 13,260

* Committee estimate.
Except where noted, from 11/.
Except where noted, data have been derived from the
statistical handbooks issued annually by the individual
countries of the European Satellites.
W
W
14/

121
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TABLE 4-7

PRODUCTION OF COAL IN THE EUROPEAN SATELLITES, BY TYPE AND BY COUNTRY Y
1956 AND 1959 - 1961

(Thousand Metric Ton~)

/----"'-

ALBANIA
CZECHO-

BULGARIA SLOVAKIA EAST GERMANY HUNGARY POLAND RUMANIA TOTAL

N
0)
N

1956 Y
Hard Coal
Brown Coal and

Lignite

TOTAL

1959 Y
Hard Coal
Brown Coal and

Lignite

TOTAL

1960 Y
Hard Coal
Brown Coal and

Lignite

TOTAL

1961
Hard Coal
Brown Coal and

Lignite

TOTAL

* Estimate.

0 370 21,788 2,743 2,371 95,149 3,458

224 10,447 42,299 205,866 18,219 6,183 3,014

224 10,817 64,087 208,609 20,590 101,332 6,472

0 503 25,125 2,841 2,734 99,106 4,129

288 14,857 53,703 214,783 22,613 9,258 3,848

288 15,360 78,828 217,624 25,347 108,364 7,977

0 570 26,214 2,721 2,847 104,438 4,481

291 £!
,

16,555 57,888 225,465 23,676 9,327 3,682

291 17,125 84,102 228,186 26,523 113,765 8,163

0 650 * 26,000 * 2,650 EI 3,000 91 106,600 ~ 4,700 V

300 * 18,400 gJ 63,700 * 236,000 EI 25,4003/ 10,200 !:!/ 4 000 V
~

300 19,050 89,700 238,650 28,400 116,800 8,700

125,879

286,252

412,131

134,438

319,350

453,788

141,271

336,884

478,155

143,600

358,000

501,600

Y The data presented in the table for the years 1956 and 1959-60 have been derived from the various issues of the
statistical handbooks which are published annually on the individual countries of the European satellites.
Data on Bulgaria has been taken from various issues of the Statistical News, a quarterly publication in Bulgarian.

£! W
ElW
3/W
~W
V W
gJ W
!:!/ W



TABLE 4-8

PRODUCTION OF HYDROELECTRIC POWER IN THE
EUROPEAN SATELLITES - 1956 AND 1959-61

(Million Kilowatt-Hours)

COUNTRY 1956 Y 1959 Y 1960 al 1961 W

Albania 60 100 116 125
Bulgaria 754 1,104 1,400 1,680
Czechoslovakia 1,899 2,063 2,495 3,000
East Germany 522 536 617 630
Hungary 35 79 91 105
Poland 637 551 657 725
Rumania 287 298 397 465

TOTAL 4,194 4,731 5,773 6,730

Y Data have been derived from the statistical handbooks
issued by the individual countries of the European
Satellites. Data on Bulgaria have been taken from
various issues of the Statistical News, a quarterly
publication in Bulgarian.

BI Committee estimate.
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( SECTION 16

CONSUMPTION AND TRADE

A. General

Because the consumption of energy in the European
Satellites is increasing more rapidly than is production, it
is probable that in the very near future the European Satel­
lites will become an energy-deficient region. Table 4-9
shows that net exports of all forms of energy declined from
20.6 million tons of standard fuel in 1950 to 6.4 million in
1960. Table 4-10 summarizes East European energy consumption
for 1950, 1955 and 1960.

TABLE 4-9

NET TRADE IN PRIMARY ENERGY IN EAST EUROPE sI
1950, 1955 AND 1960

(Million Metric Tons of Standard Fuel)

( 1950 1955 1960

Coal +17.22 +11.12 +3,.90
Lignite + 1.62 + 4.12 +4.90
Liquid Fuel + 1.84 + 3.82 -2.00
Natural Gas - 0.08 - 0.17 -0.40

TOTAL +20.60 +18.89 +6.40

sI Data derived from Tables 4-5 through 4-7 and Table 4-10.
Net exports designated by a plus (+) sign, net imports by
a minus (-) sign.

Taking cognizance of this coming deficiency, a fuels­
production program had been laid out, wherein each country will
concentrate on the production of that source of energy determined
to be the most economically expedient regardless of local con­
sumption patterns. Thus, under this plan, the USSR will make
available crude oil and petroleum products as will Rumania; Poland

( will continue to export coal, with growing significance given to the
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export of brown coals; Czechoslovakia will export coking coal
and import fuel coals; primarily from Poland; the USSR will
continue to export coal, but emphasis will be shifted from the
export of fuel coal to the export of coking coal. Minor
amounts of natural gas will be moved from Rumania to Hungary
(200 million cubic meters per year) and from the USSR to Poland
(200 million cubic meters per year at present). The result of
this cooperative effort will be to maximize the energy produc­
ing potential of the group, although not one of the satellite
nations will meet all of its energy needs from its own sources.

TABLE 4-10

CONSUMPTION OF PRIMAR~NERGY

IN EAST EUROPE a
1950, 1955 AND 1960

1950 1955 1960
SOURCE PERCENT PERCENT PERCENT

OF OF OF OF
ENERGY MMTSF* TOTAL MMTSF* TOTAL MMTSF* TOTAL

Hard and 65.830 46.7 89.577 43.8 111.36 40.9
(

Brown Coal
Lignite 63.770 45.2 91.700 44.9 118.32 43.4

TOTAL 129.600 91.9 181.277 88.7 229.68 84.3
COAL

Liquid Fuel 5.880 4.2 12.550 6.1 22.70 8.3
Natural Gas 4.670 3.3 8.960 4.4 17.20 6.3
Hydro- 0.800 0.6 1.620 0.8 2.90 1.1
electric
Power

TOTAL 140.950 100.0 204.407 100.0 272.48 100.0

* MMTSF = Million Metric Tons of Standard Fuel.
s! After 11 but with adjustments in conversion factors and

substitution of later data for 1960, where appropriate.
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B. Petroleum

Of particular ,interest is the growing dependence of
East Europe upon the USSR as a supplier of liquid fuel, in the
form of crude oil. Under provisions established by Comecon or
CEMA (The Council for Mutual Economic Assistance), East Europe
is now undertaking a program of expansion of its crude oil
refining facilities. This expansion is concomitant with an
anticipated growth in the domestic demand for petroleum products.
The growth in domestic demand will far exceed any increases in
the indigenous production of crude oil. To cover the growing
gap between production and demand, East Europe plans to step
up its imports of crude oil from the Soviet Union. Such imports
already have increased from 2.9 million tons in 1956 to 9.1
million tons in 1960. Analysis of contracts for purchases of
crude oil alone in 1965 indicate that East Europe will import
17.4 million tons of crude oil in that year from the Soviet
Union. Of this quantity, a reported 15 million tons will be
delivered through the Comecon crude oil pipeline or the so­
called "Pipeline of Friendship. II The scheduled delivery of
crude oil from the Soviet Union to East Europe, according to
country of destination, is given in Table 4-11. An additional
2 to 3 million tons of petroleum products may be imported from
the USSR.

TABLE 4-11

SCHEDULED DELIVERIES OF CRUDE OIL BY THE
SOVIET UNION TO THE COUNTRIES OF EAST EUROPE - 1965

COUNTRY

Albania
Bulgaria
Czechoslovakia
East Germany
Hungary
Poland
Rumania

TOTAL

AMOUNT
(THOUSAND METRIC TONS)

1,000 Y
6,000 J2/
4,800 £!
2,500 gj
3,100 iii

17,400

£I Based on pipeline capacity.
iil2j
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The decision taken by CEMA to allow East Europe to (
expand its refining facilities, rather than to increase the
imports of petroleum products from.the Soviet Union, may be
primarily economic in nature. Expansion of East Europe's
refining facilities together with the installation of large
diameter crude oil pipe lines undoubtedly will give the Bloc
cheaper petroleum than if the Soviet Union were the source
for petroleum products. In addition, the establishment of an
adequate refining industry will permit the development of a
petrochemical industry in East Europe. Finally, the Soviet
Union may not have wished to force the expansion of its own
refining industry beyond that level considered adequatefpr
internal needs just in order to accommodate growing require-
ments in East Europe.

The refinery plans and crude import patterns are appar­
ently arranged so that by 1965, each of the satellites will be
close to self-sufficiency from the standpoint of refiniqg capa­
city. Rumania will have an excess of crude oil and refining
capacity, and may be in a position to export some products to
the USSR and to the Free World, while East Germany may continue
to export some products to the Free World. Intra-bloc movement (
of products, however, will be minimized.

C. Other Energy

Of particular importance is the problem of inter-nation
exchange of electric power. In 1957, a total of 611 million
kilowatt-hours of electric power was transferred within the
European satellite countries. About one-half of this total
originated with East Germany. At present, the planning author­
ities have emphasized the need for each of these countries to
develop their own source of electric power, and only as a means
of additional supply to rely upon the import of electric power
from a neighboring country. Certain of the European Satellite
nations--Hungary, Czechoslovakia, East Germany and Bulgaria--
are either presently lacking energy resources for the generation
of electric power or are approaching that position. The Soviet
participation in the supplying of electric power to the European
Satellites will of necessity be rather limited. This power would
have to originate in the western part of the USSR, where fuels
for the thermal power stations are in limited supply.

One factor which limits the exchange of electric power
between the satellite countries is the inadequate carrying
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capacity- of the power transmission systems. As the first stage
in the uniting of the electric power systems of East Germany,
Poland, Czechoslovakia, and Hungary; Rumania and Czechoslovakia;
Hungary, Poland and the Western Ukraine and Kaliningrad systems
of the USSR, --electric power lines with rating of 220 kilo­
volts and higher will be built. After 1965 and through 1970,
further development of the system will call for 380 kilovolt
lines.

A basic problem confronting East Europe is the lack of
coking coals. The USSR, Poland and Czechoslovakia will continue
to supply coke and coking coals to East Germany, Hungary,
Rumania and Bulgaria. However, Czechoslovakia is lacking in
hard energy coals and Poland in certain types of coking coals.
To cover these deficits, Poland will export hard energy coals
to Czechoslovakia and the USSR will export to Poland those
types of coking coals in short supply.

288



(

SECTION 17

PETROLEUM BALANCE IN EAST EUROPE

A scarcity of published data makes it difficult to
obtain accurate numbers for the petroleum demand of individual
countries in East Europe. However, the pattern can be drawn
fairly accurately for the East European group as a whole.
Crude oil production figures are usually made available for
each country. Additional supplies to East Europe are imported
entirely from the USSR and official figures for Soviet exports
to East Europe are published annually. Exports from East Europe
to the Soviet Union are available in official Soviet statistics,
and exports to the Free World can be estimated with reasonable
accuracy from sources available in the importing countries.
Table 4-12 constructs a petroleum supply-demand balance for
the European Satellites for the years 1956 through 1960, together
with estimates for 1961 and 1965.

This balance illustrates the previously mentioned point
of the increased dependence of East Europe on Soviet petroleum
supplies. Crude oil production in East Europe increased from
12.9 million tons in 1956 to 13.9 million tons in 1960, for an

( average annual increase of less than 2 percent. Intensive
efforts· to find more oil in some of the satellite count~ies may
bring East European production to 17.2 million tons by 1965,
which would be an increase of 4 percent per year for the period
1961-65. Demand, however, is growing much more rapidly. In
1956, indigenous production plus the manufacture of synthetic
oils permitted net exports of small quantities of liquid prod­
ucts from the satellite countries. However, apparent demand
has grown at a rate of 9 percent per year between 1956 and 1960.
Although in 1960 the equivalent of one-half (9.1 million tons) of
East European local demand was supplied by the USSR, during the
year those countries are reported to have exported to the USSR
and the Free World a total of 7 million tons. It is estimated
that demand in 1965 will be 30 to 31 million tons, representing
an annual growth rate of 11 percent during 1961-65. Because
crude oil production will increase less rapidly than demand during
these years, most of the growth in demand must be met by increased
deliveries from the USSR. Such deliveries from the USSR may
increase by about 17 percent per year through 1965. Thus in 1965
the USSR may supply about 20 million tons or two-thirds of the
petroleum demand in East Europe. The major part of the Soviet
exports (17-18 million tons) will be in the form of crude oil.
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Despite the shortage of indigenous petroleum, the
European Satellites have been gradually increasing exports of
petroleum products to the Free World. In 1960 total Free World
imports from East Europe reached about 3.6 million tons and
increased by 25 percent to about 4.5 million tons in 1961.
Most of these imports originated with Rumania, which is the
only East European country with appreciable crude oil production
in excess of domestic needs. Lesser amounts were obtained from
East Germany, which is making increasing sales of products
(largely synthetic) to West Germany. Current activity in sales
effort on the,. part of the European Satellite nations indicates
that exports from the satellites to the Free World will con­
tinue to grow for the next several years and may reach as much
as 5 million tons in 1965.
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TABLE 4-12

PETROLEUM SUPPLY AND DEMAND BALANCE
IN EAST EUROPE ~

1956-60 AND ESTIMATES FOR 1961 AND 1965
(M~llion Metric Tons)

COMMITTEE ESTIMATE
SUPPLY 1956 1957 1958 1959 1960 1961 1965

Production of Crude Oil 12.9 12.9 13.0 13.4 13.9 14.4 17.2
Production of Natural Gas

Liquids and Synthetics 2.4 2.4 2.4 2.4 2.4 2.4 1.4
Imports of Crude Oil and

Petroleum Products E/ ~ 5.2 .2..J.. -1.d 9.1 10.5 20.2

TOTAL SUPPLY 18.2 20.5 21.1 23.1 25.4 27.3 38.8
N
\0 DEMANDI-'

Exports of Crude Oil and
Petroleum Products -

To USSR 3.9 3.2 3.4 3.4 3.4 3.4 3.0
To Free World 1.8 1.9 2.2 2:.1. 2& ....1..:2.. ~

TOTAL EXPORTS 5.7 5.1 5.6 6.5 7.0 7.9 8.0

Apparent Demand £! 12.5 15.4. 15.5 16.6 18.4 19.4 30.8

TOTAL DEMAND 18.2 20.5 21.1 23.1 25.4 27.3 38.8

~ For derivation, see the Supply-Demand Tables for the individual East European
countries.

E/ All from the Soviet Union.
£! Includes losses and consumption in processing.
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CHAPTER V *

ENERGY IN ALBANIA

SECTION 18

SUMMARY

Based on current estimates of energy availability, the
major sources of energy in Albania are considered to be crude
oil, brown coal and lignite, the general locations of which
are shown on Map No. 14. Albania has no production of hard
coal. Table 5-1 summarizes available information on primary
energy production in Albania for the years 1956 and 1959-61.

The reserves and production of crude oil not only are
sufficient to meet the internal needs of the economy, but allow
for significant export to other countries, as shown in the
following tabulation, which depicts estimated petroleum balances
for Albania for 1960 and 1965:

ESTIMATED CRUDE AND PRODUCTS
SUPPLY AND DEMAND IN ALBANIA

1960 AND 1965

THOUSAND METRIC TONS

SUPPLY

Production of Crude Oil
Imports of Crude Oil and

Petroleum Products from USSR

TOTAL SUPPLY

DEMAND

Exports of Crude Oir and Petroleum
Products - To USSR

To Free World
Apparent Domestic Demand

TOTAL DEMAND

700

706

312
o

394

706

1,100

__0

1,100

1,100

* Except where noted, all data in this Chapter have been
taken from Popov, I.V., Energetika stran narodnoy demo­
kratiy (Energy in the Countries of the Peoples Democracy)
Moscow, 1961, and Lisichkin, S.M., Neftyanaya promyshlennost'
stran narodnoy demokratiy (The Oil Industry in the Countries
of the Peoples Democracy), Moscow, 1960.
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TABLE 5-1

PRODUCTION OF PRIMARY ENERGY IN ALBANIA
1956 AND 1959-1961

(Million Metric Tons of Standard Fuel)

.~

1956 1959 1960 1961
SOURCE OF PERCENT PERCENT PERCENT PERCENT

ENERGY AMOUNT OF TOTAL AMOUNT OF TOTAL AMOUNT OF TOTAL AMOUNT OF TOTAL

Coal 0.1 20.0 0.1 11.1 0.1 8.3 0.2 14.3

N Crude Oil 0.4 80.0 0.7 77.8 1.0 83.4 1.1 78.6
\.0
U'I

Natural Gas 0 0 0 0 0 0 0 0

Hydroelectric
Power Negl. Negl. 0.1 11.1 0.1 8.3 0.1 7.1

TOTAL 0.5 100.0 0.9 100.0 1.2 100.0 1.4 100.0
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SECTION 19

PETROLEUM IN ALBANIA

A. Production and consumption

In 1939, the Patos deposit was placed in commercial
use, and at present is reported to provide more than 80 percent
of the total national output. Exploitation had begun several
years earlier at the Kucove deposit. In 1957 the Marize
deposit was discovered and this deposit, although not fully
develo~ed as yet, will provide for further increases in the
national output.

Albania oil production for selected years 1950-61 is
given in the following table.

TABLE 5-2

PRODUCTION OF CRUDE OIL IN ALBANIA
SELECTED YEARS 1950-1961

(

1950
1953
1954
1955
1956
1957
1958
1959
1960
1961

THOUSAND
METRIC TONS

130
150
180
210
266
490
400
479
700
800

An estimated supply-demand balance for Albania for the
years 1956-61 and 1965 is given in Table 5-3.

Recently, Albania has been a net exporter of petroleum.
These exports are largely crude and asphalt to the USSR. In
1960, for example, exports to the USSR were reported to be about
164 thousand tons of crude oil and 148 thousand tons of asphalt.
Total exports amount to about one-half of production.
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TABLE 5-3

ESTIMATED PETROLEUM SUPPLY AND DEMAND
IN ALBANIA - 1956-61 AND 1965

(Thousand Metric Tons)

COMMITTEE
ESTIMATE

SUPPLY 1956 1957 1958 1959 1960 .1961 1965

Production of Crude Oil sI 266 490 400 479 700 800 1,100
Imports of Crude Oil and

Petroleum Products from USSR B( -!.Q. __5 5 9 __6 __5 0

TOTAL SUPPLY 276 495 405 488 706 805 1,100

N DEMAND
\0-
-...I

Exports - To USSR B( 198 319 171 198 312 350 250
To Free World £! __0 0 0 0 0 __0 200

TOTAL 198 319 171 198 312 350 450

Apparent Domestic Demand d/ 78 176 234 290 394 455 650

TOTAL DEMAND 276 495 405 488 706 805 1,100

sI Derived from Table 4-5.
B(Y
£! Committee Estimate.
£! Includes losses and consumption in processing.

r--. .-------,
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B. Refining of Petroleum

Only two crude oil refineries are reported in
operation in Albania. One refinery is located at Kucove and
has a charge capacity of 150,000 tons. The second, located at
Cerrik, is currently undergoing a program of expansion. It is
reported that the charge capacity is to be doubled, from
150,000 tons to 300,000 tons. It is estimated that the present
capacity is on the order of 250,000 tons.

At these refineries, emphasis is placed on a maximum
yield of residual fuel oil and asphalt. Almost two-thirds of
the product output in Albania in 1960 was in the category of
"residuals and others", as illustrated by the following table.

TABLE 5-4

OUTPUT OF REFINED PRODUCTS IN ALBANIA
1955 AND 1958-1960

(Thousand Metric Tons)

PRODUCT 1955 1958 1959 1960 £!--

Gasoline 4~ 31 ~ 48 !21 40

( Tractor Kerosine 3~ 3 ~ 3 !21 10
Diesel Fuel 6~ 50 ~ 63 !21 68
Lubricants 13/ 6 3/ 7 3/ 7
Residuals and others 50 3/ 183 ~ 185 3/ 200

TOTAL 64 273 306 325

(
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SECTION 20

OTHER ENERGY IN ALBANIA

The major deposits of coal in Albania are those at
Memaliaj, Mborje-Drenova, Krroba and Priska. So far as can be
determined, any further increases in annual production will be
provided by these deposits. Albanian coal is of relatively
poor quality, characterized by a low heat value, and is used
chiefly by thermal electric power stations and for communal needs.

TABLE 5-5

PRODUCTION OF COAL IN ALBANIA
SELECTED YEARS 1950-1961

(

1950
1956
1959
1960
1961 (Est.)

THOUSAND
METRIC TONS

10
224
288
291
300

Although the output of electric power in Albania is
reported to have increased by more than 10 times in the past ten
years, the per capita consumption of electric power still is
quite small. Future planned increases in output are to be based
chiefly on the construction of new hydroelectric power stations
which, if accomplished, will preserve hydrostations as the leading
source of power generation in Albania. One such station was built
during 1951-l955--capacity of 5-megawatts, and a second during
1956-l960--capacity of 20-megawatts. Two more plants are
planned for 1961-1965, one a 27-megawatt plant and the other
20-megawatt.

In addition, it is reported that in the next several years
a series of thermal pow8r plants is to be constructed. These
plants will have a total capacity approaching 6-megawatts. Prior
to 1956, each of the electric power stations in Albania operated
independently, but since that time, most of the major stations
have been included in a national grid system designed to supply
electric power to the major industrial and agricultural centers.
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The relationship of electric power output from hydro-
stations to total electric power output in Albania for selected (
years 1950-61 is shown by the table below.

TABLE 5-6

GENERATION OF ELECTRIC POWER IN ALBANIA
SELECTED YEARS 1950-1961
(Million Kilowatt-hours)

OF WHICH, FROM HYDROSTATIONS
YEAR TOTAL AMOUNT PERCENT OF TOTAL

1950 20 NA NA
1953 50 NA NA
1954 60 NA NA
1955 90 NA NA
1956 104 60 57.7
1957 120 NA NA
1958 150 NA NA
1959 175 100 57.1
1960 194 116 59.8
1961 206 125 60.7

(
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CHAPTER VI *

ENERGY IN BULGARIA

SECTION 21

SUMMARY

Energy production in Bulgaria for 1956 and 1959-61 is
summarized in Table 6-1. The major source of energy is brown
coal and lignite and the geographic extent of these deposits is
shown on Map No. 15. Together, all types of coal provide almost
90 percent of the indigenous production of primary energy.
Little change has occurred in the energy production balance in
the last 5 years, with the exception of a decline in the crude
oil share. Production of crude oil has remained constant at
about 0.3 million tons of standard fuel (4,000 'barrels per day),
thus about 80 percent of Bulgarian petroleum requirements are
met by imports, primarily from the USSR. Estimated petroleum
balances for Bulgaria for 1960 and 1965 are as follows:

ESTIMATED CRUDE OIL AND PRODUCTS
SUPPLY AND DEMAND IN BULGARIA

1960 AND 1965

SUPPLY
THOUSAND METRIC TONS
1960 1965

Production of Crude oil 200
Imports of Crude Oil and Petroleum

Products - From USSR 821
From Other Bloc Countries ~

TOTAL SUPPLY 1,171

DEMAND

300

1,800

Exports of Crude Oil and Petroleum
Products to Other Bloc Countries

Apparent Domestic Demand

TOTAL DEMAND

21
1,150

1,171

o
1,800

1,800

* Except where noted, all data in this Chapter have, been taken
from Popov, I.V., Energetika stran narodnoy demokratiy (Energy
in the Countries of the Peoples Democracy) Moscow, 1961, and
Lisichkin, S.M., Neftyanaya promyshlennost' stran narodnoy
demokratiy (The Oil Industry in,the Countries of the Peoples
Democracy), Moscow, 1960.
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TABLE 6-1

PRODUCTION OF PRIMARY ENERGY IN BULGARIA
1956 AND 1959-1961

(Million Metric Tons of Standard Fuel)

1956 1959 1960 1961
SOURCE OF PERCENT PERCENT PERCENT PERCENT

ENERGY AMOUNT OF TOTAL AMOUNT OF TOTAL AMOUNT OF TOTAL AMOUNT OF TOTAL

Coal 5.5 88.7 7.8 89.7 8.6 89.6 9.4 89.5

w Crude Oil 0.3 4.8 0.3 3.4 0.3 3.1 0.3 2.9
0
w

Natural Gas 0 0 0 0 0 0 0 0

Hydroelectric
Power 0.4 6.5 0.6 6.9 0.7 7.3 -.Q.& 7.6

----

TOTAL 6.2 100.0 8.7 100.0 9.6 100.0 10.5 100.0

( -~
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SECTION 22

PETROLEUM IN BULGARI A

A. Production and consumption

All of the production of crude oil in Bulgaria is
provided by the Tyulenevo deposit, discovered in 1951. The
commercial production from this field began in 1954. Bulgarian
crude is a very heavy crude; and because of insufficient
refinery facilities at present, a relatively large portion of
this crude oil has been exported.

Domestic demand is supplied largely by imports, most
of which are in the form of finished products from the USSR.
With the completion of new refining capacity, future imports
will have increasing proportions of crude oil. Table 6-2 shows
an approximate supply-demand balance for petroleum from 1956
through 1961, plus estimates for 1965.

B. Refining of Petroleum

At present, Bulgaria has one small refinery, located at
Ruse. This refinery produces small quantities of diesel fuel
and residual fuel oil. This refinery is under expansion and in
the future will concentrate on the refining of crude to maximize
the output of low-freezing industrial lubricants. It is reported
that the charge capacity at Ruse is to be 250,000 tons by the end
of 1962. A new refinery is under construction at Burgas. The
first stage is slated for completion by 1963 and will have a
charge capacity of 1 million tons. Construction of these refin­
eries is considered necessary if most of the manufacture of
petroleum products is to be met internally. As shown in Table
6-3, which presents the yield of refined products in Bulgaria in
1955 and 1958-1960, plus that estimated for 1965, domestic
refining in 1965 will be adequate. Gasoline and kerosine yields
apparently are included in other product categories.
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TABLE 6-2

ESTIMATED PETROLEUM SUPPLY AND DEMAND IN BULGARIA
1956-60 AND 1961 AND 1965

LThousang Metric Tons)

COMMITTEE ESTIMATE
SUPPLY 1956 1957 1958 1959 1960 1961 1965

Production of Crude Oil ~ 247 285 200 192 200 220 300
Imports of Crude Oil and

Petroleum Products -
From USSR £/ 165 381 423 559 821 1,000 1,500
From Other Bloc Countries 297 £I 203 £I 250 g; 250 g; 150 g; 0 0

w TOTAL IMPORTS 462 584 673 809 971 1,000 1,500
0
0'\

TOTAL SUPPLY 709 869 873 1,001 1,171 1,220 1,800
~

DEMAND

Exports to Other Bloc Countries 160 109 94 50 21 0 0
Apparent Domestic Demand ~ !lsi 549 760 779 951 1,150 1,220 1,800

TOTAL DEMAND 709 869 873 1,001 1,171 1,220 1,800

~ Derived from Table 4-5.
£/1/
£Ill
g; Committee estimate.
~l/

!lY
91 Includes losses and consumption in processing.

~, ~~
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TABLE 6-3

YIELD OF REFINED PRODUCTS IN BULGARIA
1955, 1958-1960 AND 1965 ESTIMATE

(Thousand Metric Tons)

1955 ~
ESTIMATE

TYPE OF PRODUCT 1958 1959 1960 1965 ~

Gasoline 0 Negl. Negl. Negl. 270
Kerosine 0 Negl. Neg l£! Negl. 60

w Diesel Fuel 5 16 £I 20 c 25 £! 5000
'-oJ Lubricants 8 21 £I 24 9' 25 £! 50

Residuals and Others 16 -1L~ 2L.:V 65 :V 970

TOTAL 29 79 99 115 1,850

~ .2/
~y
9' Committee estimate.
£! Committee estimate based on data for the first half of 1960.

~ V
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SECTION 23
,
( OTHER ENERGY IN BULGARIA

A. Coal--
Reports indicate that increases in the production of

coal in Bulgaria in recent years have been primarily in brown
coal output, and to a slightly lesser degree, in lignite. Based
on estimates of reserves and on an examination of the relative
costs of production, future increases in the production of coal
will be based upon lignite. Reserves and historical production
are given in Table 6-4 and 6-5.

TABLE 6-4

PROVED AND PROBABLE RESERVES OF
COAL IN BULGARIA - JANUARY 1, 1960

PROVED AND PROBABLE RESERVES PERCENT
TYPE OF COAL (MILLION METRIC TONS) OF TOTAL

(
Lignite 3,927.0 92.2
Brown 286.8 6.7
Hard 40.0 0.9
Anthracite 6.9 0.2

TOTAL 4,260.7 100.0

TABLE 6-5

PRODUCTION OF COAL IN BULGARIA
1952 AND 1956-1960

(Thousand Metric Tons)

TYPE OF COAL 1952 1956 1957 1958 1959 1960 1961

Brown 5,307) 8,457 8,704 10,365) )
Lignite 1, 866) 10,447 3,034 3,646 4,492) 16,555) 18,400
Hard 127) 337 264 353) )
Anthracite 110) 370 148 116 150) 570) 650

TOTAL 7,410 10,817 11, 976 12,730 15, 36()' 17,125 19,050

308



In~959, the average cost of production of coal in
Bulgaria was reported at 67.57 lei per ton (about $11.26 per ton
at the current official exchange rate). However, a wide range
of cost of production according to type of coal, existed.
Table 6-6 illustrates the comparative costs of production, and
also points up the ~ationale for giving primary importance to
the production of lLgnite in the coming years.

TABLE 6-6

COST OF PRODUCTION OF COAL IN BULGARIA
BY TYPE OF COAL - 1959 AND PLAN FOR 1962

(Lei Per Metric Ton)

TYPE OF COAL

Lignite
Brown
Hard
Anthracite

WEIGHTED AVERAGE
FOR ALL TYPES

1959

62.8
62.2

232.1
160.2

67.6

1962 PLAN

37.4
62.6

208.6
116.9

56.8 (

,Data on the planned development of extraction of coal
in Bulga~ia, as calculated by the State Planning Commission,
reflect the significance these experts attach to the develop­
ment of lignite production. Of the 14 million ton increment
planned in coal production during 1962-65, almost 13.6 million
tons is to be provided by growth in the extraction of lignite
as shown in the following Table.

TABLE 6-7

PLANS FOR PRODUCTION OF COAL
IN BULGARIA - 1962 AND 1965

(Thousand Metric Tons)

TYPE OF COAL

Lignite
Brown
HaJ:!d
Anthracite

TOTAL

1962 PLAN

15,010
9,580

870
470
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1965 PLAN

28,600
9,370
1,200

830
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By 1965, about 70 percent of the annual .production of
lignite is to be provided by the Maritsa-iztok basin. As of
January 1, 1958, about 90 percent of the reported reserves of
lignite in Bulgaria were contained in this basin. It is because
this basin can be exploited through open-pit mining that the
costs of production of lignite are expected to decline so
rapidly in the coming years.

Almost one-half of all of the coal produced in Bulgaria
is extracted from open-pit mines. Because of the planned
increase in the production of lignite and the growth in extrac­
tion of this fuel at the Maritsa-iztok basin through open-pit
methods, it may be expected that the share of open-pit mining
will increase in the coming years.

TABLE 6-8

UNDERGROUND MINING OF COAL
IN BULGARIA~ - 1956-1959

THOUSAND PERCENT
YEAR METRIC TONS OF TOTAL

1956 6,220 57.5
1957 6,225 52.4
1958 6,384 50.1
1959 7,027 45.7

B. Electric Power

Hydroelectric power stations provide about~30 percent
of the reported annual production of electric power in Bulgaria
and almost 44 percent of total installed generating capacity in
the country. Installed generating capacity in 1958 was 705­
megawatts, of which thermal power stations provided 397-megawatts
and hydropower stations 308-megawatts.

During the second Five Year Plan, emphasis was given to
the construction of hydropower stations. As a result, the
construction of hydropower stations during this period accounted
for two-thirds of total electric power generating capacity
completed for use.
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As shown in Table 6-9, the share of hydropower stations
in the generation of electric power in Bulgaria has been
declining. In the future planning periods, the development of
generation of electric power will be based for the most part on
the construction of new thermal power stations, and the major
fuel for these stations will be lignite from the Maritsa-iztok
basin. According to reported plans, by 1965, hydropower output
is to represent only 20 percent of the national total and will
decline further by 1970-75, to 15 percent and 10 percent
respectively.

More than one-half of the available electric power is
consumed by industry. In 1958, the last year of which data are
available, the electric power consumption pattern in Bulgaria was
as follows:

(

CONSUMER

Industry
Transport
Electric Power Stations
Other
Losses in System

TOTAL

PERCENT
OF TOTAL

52.7
2.3
8.3

22.1
14.6

100.0
(

In addition to the domestic output of electric power,
minor quantities are imported from Rumania. These imports
(See Table 6-10) reached a peak in 1954 and have been declining
since that time.
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TABLE 6-10

IMPORTS OF ELECTRIC POWER BY BULGARIA
FROM RUMANIA - 1950-1958

YEAR--
1950
1951
1952
1953
1954
1955
1956
1958

MILLION
KILOWATT-HOURS

22
18
27
40
41
33
27
16
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CHAPTER VII *

ENERGY IN CZECHOSLOVAKIA

SECTION 24

SUMMARY

As shown by Table 7-2, coal represents the major
source of energy produced in Czechoslovakia. The location of
the deposits of the various types of coal is shown on Map
No. 16. Hard coal, brown coal, and lignite together have
been accounting for more than 93 percent of the primary energy.
In recent years there has been a trend toward an increasing
proportion of brown coal and lignite and a declining share of
hard coal in this total. Natural gas and hydroelectric power
each provide several percent of the energy produced, but be­
cause of the absence of crude oil reserve, the production of
this fuel is insignificant. Consequently, the requirements
for petroleum products have to be met almost entirely by
imports, as illustrated in the following table.

TABLE 7-1

ESTIMATED PETROLEUM SUPPLY AND DEMAND
IN CZECHOSLOVAKIA - 1960 AND 1965

(Thousand Metric Tons)

production of Crude Oil
Natural Gas Liquids and Synthetics
Imports of Crude Oil and Petroleum

Products from the USSR

TOTAL SUPPLY

Exports of Crude Oil and Petroleum
Products to Free world

Apparent Domestic Demand

TOTAL DEMAND

137
350

3,119

50
3,069

3,119

200
350

6,550

500
6,050

6,550

* Except where noted, all data in this Chapter have been taken
from Popov, I.V., Energetika stran narodnoy demokratiy
(Energy in the Countries of the Peoples Democracy) Moscow,
1961, and Lisichkin, S.M., Neftyanaya promysh1ennost' stran
narodnoy demodratiy (The Oil Industry in the Countries of
the Peoples Democracy), Moscow, 1960.
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Analysis of the energy potential and of the plans to
develop this potential does not indicate the probability of (
any significant deviation from the energy production structure
now prevalent. However, new refining construction is planned
so that Czechoslovakia will be able to produce all its required
products from imported crude in 1965.

(

(
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SECTION 25

PETROLEUM IN CZECHOSLOVAKIA

The current level of production of crude oil in
Czechoslovakia is only of minor significance. Thus the require­
ments for petroleum products are met through the refining of
imported crude oil and from those small quantities produced by
a coal hydrogenation plant. Table 7-3 presents an estimated
petroleum supply and demand balance for recent years. Reported
production of crude oil is currently about 150 thousand tons
per year, but production of liquids from coal hydrogenation is
estimated to be somewhat larger. The bulk of demand for
petroleum in Czechoslovakia is met by crude imports. In 1960
and 1961, for example, about 90 percent (mostly crude) of
requirements were imported from the USSR. In recent years
Czechoslovakia has exported small qunatities of products to
the Free World.

Reports show that from 1946 through 1958, a total of
1.556 million meters of exploratory drilling was carried out in
an effort to discover new deposits of crude oil. This explora­
tory drilling program resulted in the discovery of only a few
small fields, in the central and eastern portions of the Vienna
Basin and in the Lower Danube Lowland.

At the present time, 98 percent of the total national
output of crude oil is obtained from the Venskiy Basin. Most
of the remainder is provided by the Zhatchany field in the
so-called Inner Carpathian Basin.

Czechoslovakia has enjoyed more success in expanding
its gas industry, both in terms of availability and in the
creation of a distribution system, than it has had with the oil
industry. Natural gas has represented only a small portion of
the total gas available in Czechoslovakia. The larger portions
are provided by Lurgi gas and coke oven gas, as described in a
later section.
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TABLE 7-3

ESTIMATED PETROLEUM SUPPLY AND DEMAND
IN CZECHOSLOVAKIA - 1956-61 AND 1965

(Thousand Metric Tons)

Committee Estimates
SUPPLY 1956 1957 1958 1959 1960 1961 1965

Production of Crude Oil ~ 108 108 106 123 137 150 200
Natural Gas Liquids plus

synthetics Q/ 350 350 350 350 350 350 350
Imports of Petroleum from

USSR y 805 1,338 1,502 1,922 2,632Q/ 3,000 6,000
From Other Bloc Countries 371£1 2659/ 150£1 1~ 0 0 0

TOTAL 1,176 1,603 1,652 1,932 2,632 3,000 6,000

w TOTAL SUPPLY 1,634 2,061 2,108 2,405 3,119 3,500 6,550I-'
\0

DEMAND

Exports to Free World Q/ 0 0 0 0 50 200 500
Apparent Domestic Demand Y 1,634 2,061 2,108 2,405 hQ6~.. ~,300 6,050

TOTAL DEMAND 1,634 2,061 2,108 2,405 3,119 3,500 6,550

~ Data derived from Table 4-5.
Q/ Committee Estimate.

YY
9/1/
~l/
iI Includes losses and consumption in processing.

~, ~,



TABLE 7-4

PRODUCTION OF NATURAL GAS IN CZECHOSLOVAKIA
1955-56 AND 1959-61

(Million Cubic Meters)

YEAR AMOUNT

1955 173
1956 274
1959 1,482
1960 1,439
1961 1,500

A. Refining of Petroleum

There is only one major refinery in Czechoslovakia
located in the vicinity of Bratislava. Yield patterns of
refined products in Czechoslovakia for 1955 and 1958-60 are
given in the following Table.

( TABLE 7-5

YIELD OF REFINED PRODUCTS IN CZECHOSLOVAKIA
1955 AND 1958-60

(Thousand Metric Tons)

TYPE OF PRODUCT 1955 1958 1959 1960

Gasoline 293 ~ 335 ~ 371 ~ 420 ~
Kerosine 85 ~ 69 £I 57 £I 83 £/
Diesel Fuel and

~ £! £! £!Fuel Oils 401 811 981 1,170
Lubricants 100 !V 72 £! 76 £I 79 £I
Others 130 !V 250 !V 180 !V 200 ~

TOTAL 1,009 1,537 1,665 1,952

~ ~
!V Committee Estimate.
£!~
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SECTION 26

OTHER ENERGY IN CZECHOSLOVAKIA

A. Coal

The production of coal in Czechoslovakia has increased
from about 68 million tons in 1956 to about 90 million tons in
1961, as shown in Table 7-6, primarily through the growth in
extraction of hard coal in the Ostrava-Karvina basin and of
brown coal from the North Bohemia basin. The extraction of
hard coking coal in the Ostrava-Karvina basin is of importance
not only to the metallurgical industry of Czechoslovakia, but
to other European Satellite nations as well. Almost 99 percent
of the total reserves of coking coal of the European Satellites
are located within Czechoslovakia and Poland. Thus, the
development of coke-chemical industries in other East European
countries is dependent upon the import of coking coal from
Czechoslovakia and Poland.

TABLE 7-6

PRODUCTION OF COAL IN CZECHOSLOVAKIA
1950 AND 1955-61

(Thousand Metric Tons)

HARD BROWN COAL
YEAR COAL AND LIGNITE TOTAL

1950 18,456 27,509 45,965 ~
1955 20,643 40,751 61,394
1956 21,788 46,289 68,077
1957 22,543 51,023 73,566
1958 23,932 56,838 80,770
1959 25,124 53,703 78,827
1960 26,214 57,888 84,102
1961 Committee

Estimate 26,000 63,700 89,700

~ 11
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TABLE 7-7
PRODUCTION OF COAL IN CZECHOSLOVAKIA
BY TYPE AND BY BASIN - 1955 AND 1959

(Thousand Metric Tons)

BASIN 1955 1959

HARD COAL
Ostrava-Karvina 16,403 19,699
Kladno 2,326 3,085
Plzen 745 852
Trut.nov 557 828
Rosice-Oslavany 612 660

TOTAL 20,643 25,124

BROWN COAL AND LIGNITE
North Bohemia 28,025 36,031
Sokolov 9,724 13,574
South Bohemia 453 482
South Moravia 984 1,021
Slovakia 1,565 2,595

TOTAL 40,751 53,703
(

GRAND TOTAL 61,394 78,827

Plans for increases in production through 1965 are
based primarily on growth in the output of brown coal. The
plan for coal extraction in 1965 calls for a total output of
109.4 million tons, to be made up as follows:

TYPE OF COAL

Hard Coal
Brown Coal
Lignite

TOTAL

322

MILLION
METRIC TONS

35.0 Y
70.2
4.2

109.4
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Of the planned production of 35 million tons of hard coal in
1965, about 60 percent is to be coking coal. The increase in
the output of coking coal is needed to offset growing exports
to other Bloc Countries.

The largest part of Czechoslovakia's gas consumption is
provided by coke oven gas and Lurgi gas. The production of gas
through the underground gasification of coal is to increase
7 times by 1965, and is to provide about 24 percent of the
total gas production in that year.

Total output of gas in Czechoslovakia, including both
natural and manufactured gases, is as follows (in million cubic
meters) :

YEAR AMOUNT

1948 611
1953 2,980
1954 3,213
1955 3,398
1956 3,534
1957 3,600

( 1958 4,000

In order to transport the quantities of Lurgi gas, coke
oven gas and natural gas from the places of production to the
consumers, Czechoslovakia has installed a sizeable transmission
gas pipeline system, shown on Map No. 17. In 1945, this
system totalled only 450 kilometers in length, but had in­
creased to 2,800 kilometers by 1959. Reported plans call for
further increase, to 4,600 kilometers by 1965. In addition,
2,000 kilometers of city gas system are to be added. The trans­
port of natural gas by pipeline is limited to Southern Moravia
and to Slovakia. Almost 90 percent of the total gas pipeline
network is located in Bohemia, with the remainder in Slovakia.

TABLE 7-8

TOTAL GAS PIPELINES IN CZECHOSLOVAKIA
BY REGION - 1953 AND 1~57

(Kilometers)

(

REGION

Bohemia
Slovakia

TOTAL

1953.

3,686
357

4,043

323

1957

5,116
560

5,676
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( According to reports, almost 90 percent of the
electric power generated in Czechoslovakia is provided by those
power stations which burn coal as a fuel. In addition, hard and
brown coals are the chief fuels for rail and river transport.
Finally, the raw materials used by the indigenous chemical
industry are obtained from coking and brown coals.

The larger portion of the hard coal is used for the
production of coke, with lesser amounts directed to electric
power stations for the generation of electric power and for the
production of heat and steam.

TABLE 7-9

CONSUMPTION OF HARD COAL IN
CZECHOSLOVAKIA - 1953 AND 1957 ~

(Percent of Total)

CONSUMER 1953

Production of Coke 32.5
Production of Electric Power 17.9
Production of Heat and Steam 15.2

(
Transport 10.7
Production of Gas 3.0
Other 20.7

TOTAL 100.0

1957

39.4
19.1
14.1
9.5
3.4

14.5

100.0

(

B. Hydroelectric Power

As a share of the national output of electric power,
that from hydropower stations reached a peak of 13.3 percent
in 1958, but by 1961 had fallen off to about 11 percent of the
total, as shown by Table 7-10. On the other hand, the estab­
lished generating capacity at hydropower stations has gradually
been increased, from 11.4 percent of the national total in
1950 to 15.2 percent in 1955 and further to 16.7 percent in
1960. (See Table 7-11)
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TABLE 7-10

GENERATION OF ELECTRIC POWER
IN CZECHOSLOVAKIA - 1950-1961

(Million Kilowatt-Hours)

(

1950
1951
1952
1953
1955
1956
1957
1958
1959
1960
1961 (Est.)

TOTAL

9,280
10,296
11,634
12,363
15,013
16,591
17,720
19,620
21,884
24,400
27,000

TABLE 7-11

OF WHICH
FROM HYDROELECTRIC

POWER STATIONS

875
918

1,043
1,014
1,930
1,899
2,121
2,616
2,063
2,495
3,000

(

INSTALLED ELECTRIC POWER GENERATING
CAPACITY IN CZECHOSLOVAKIA

1950, 1955 AND 1960
(Million Kilowatts)

1950
1955
1960

TOTAL

2,440.7
3,978.9
5,597.7

326
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HYDROPOWER STATIONS

319.8
606.5
937.0
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CHAPTER VIII *

ENERGY IN EAST GERMANY

SECTION 27

SUMMARY

The primary energy economy of East Germany rests basic­
ally on the availability of brown coal and lignite, as depicted
by Map No, 18. Crude oil and natural gas production is negligi­
ble, and East Germany is dependent on imports or on synthetic
oils from coal for its liquid fuel requirements. However,
appreciable crude oil production (1 million tons) is forecast
for 1965.

In 1961 the production of brown coal and lignite
represented 99.5 percent of total energy produced domestically,
which is essentially the proportion which has held for recent
years, as indicated by Table 8-1. Such production is not
sufficient to meet internal energy needs. East Germany has
been importing crude oil, hard coal, brown coal and coke in
substantial quantities, while exporting brown coal in the form
of briq~ettes and smaller quantities of liquid products.

Little information is available on the breakdown of
consumption of fuel internally. In 1956, the last year for
which data have been published, the following distribution of
consumption of all fuels took place among the various consumers:

* Except where noted, all data in this Chapter have been taken
from Popov, I.V., Energetika stran narodnoy demokratiy (Energy
in the Countries of the Peoples Democracy) Moscow, 1961, and
Lisichkin, S.M., Neftyanaya promysh1ennost' stran narodnoy
demokratiy {The Oil Industry in the Countries of the Peoples
Democracy), Moscow, 1960.
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CONSUMER

Production of Electric Power
Communal-Everyday Needs and

Local Industry
Mining Industry
Chemical Industry
Transport
Other Industry
Export

TOTAL

TABLE 8-1

PERCENT OF TOTAL

32

17
17
10
10
10

4

100

(

PRODUCTION OF PRIMARY ENERGY IN EAST GERMANY
1956 ~~ 1959-1961

(Million Metric Tons of Standard Fuel)

SOURCE OF
ENERGY

1956
PERCENT

AMOUNT OF TOTAL

1959
PERCENT

AMOUNT OF TOTAL

1961
____~1~9~6~0~ COMMITTEE ESTIMATE

PERCENT PERCENT
AMOUNT OF TOTAL AMOUNT OF TOTAL

(

Coal

Crude Oil

Natural Gas

Hydroelectric
Power

TOTAL

67.1 99.6 69.9 99.6 73.2 99.5 76.4 99.5

Neg1. 0 Neg1. 0 Negl. 0 Neg1. 0

Neg1. 0 Neg1. 0 0.1 0.1 0.1 C.1

.-Q.d ---.Q..d .-Q.d ---.Q..d .-Q.d ---.Q..d .-Q.d ---.Q..d

67.4 100.0 70.2 100.0 73.6 100.0 76.8 100.0
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It is probable that this distribution approximates
that within East Germany at the present time.

Through 1965, the growth in domestic demand and
increases in exports of petroleum from East Germany are to be
met solely by stepped-up imports of petroleum from the USSR
as a result of completion of the Comecon oil pipeline.

TABLE 8-2

ESTIMATED PETROLEUM SUPPLY
AND DEMAND IN EAST GERMANY - 1960 AND 1965

(Thousand Metric Tons)

(

SUPPLY 1960 1965

Production of Crude Oil 2 1,000
Production of Synthetics 2,000 1,000
Imports From USSR 2,167 5,000

TOTAL SUPPLY 4,169 7,000

DEMAND (
Exports - To USSR 231 250

To Other Bloc
Countries 200 200

To Free World 750 1,500

TOTAL EXPORTS 1,181 1,950

Apparent Domestic Demand 2,988 5,050

TOTAL DEMAND 4,169 7,000

(
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SECTION 28

PETROLEUM IN EAST GERMANY

A. Production and Consumption

The production of natural crude oil in East Germany at
the present time is of only minor significance. Production is
centered in two areas--Fallstein and Osterwieck in Thuringia.
An encouraging oil find was recently made at Reinkenhagen near
Stralsund, in the Baltic coast area, and East Germany plans to
bring the production of crude oil to 1 million tons by 1965.

Table 8-3 shows an estimated petroleum supply-demand
balance for the years 1956 through 1961, plus an estimate for
1965. Synthetic oils from coal hydrogenation have played a
major role in the supply of liquid fuels although crude oil
imports from the USSR are. increasing rapidly. After the com­
pletion of the Comecon pipeline in 1964, crude imports from
the Soviet Union should increase to about 4 million tons, and
coal hydrogenation probably will be substantially reduced
because of its relatively high cost.

Exports of liquid products to the Free World are made
mainly to West Germany, with minor amounts to other European
countries.

As is the case with crude oil, the extraction of
natural gas in East Germany is of little commercial value.
Present production is limited to two fields in the Thuringia-­
one near Muhlhausen and the second at Marolterode--and during
the years 1955-61 is reported at the following levels:

YEAR MILLION CUBIC METERS

1955 20

1956 20

1959 23

1960 40

1961 40
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TABLE 8-3

ESTIMATED PETROLEUM SUPPLY AND DEMAND
IN EAST GERMANY - 1956-61 AND 1965 ESTIMATE

(Thousand Metric Tons)

COMMITTEE
ESTIMATE

SUPJ?LY 1956 1957 1958 1959 1960 1961 1965

Production of Crude Oil ~ 0 0 0 2 2 6 1,000

Production of Synthetics £I 2,000 2,000 2,000 2,000 2,000 2,000 1,000

Imports from USSR £I 750 1,161 1,124 1,802 2,167 2,700 5,000

From Other Bloc Countries 91 22 0 0 0 0 0 0

TOTAL SUPPLY 2,772 3,161 3,124 3,804 4,169 4,706 7,000

DEMAND
w
w Crude & Product ExpQr.tsw

to USSR £/' 228 211 225 218 231 200 250

To Othe+ Bloc Countrie$ 155§! 100§! 178£1 200£1 200£1 200 200

To Free World £I ' 400 500 500 650 750 900 1, 500

TOTAL EXPORTS 783 811 903 1,068 1,181 1,300 1,950

Apparent Domestic Demand iI 1,989 2,350 2,221 2,736 2,988 3,406 5,050

TOTAL DEMAND 2,772 3,161 3,124 3,804 4,169 4,706 7,000

~ Derived from Table 4-5.
£I Estimated.
£/11
91 Y
§! 1/
iI Includes losses and consumption in processing.

~ ,~ ~,



REFINERY

Leuna
Zeitz
Luetzkendorf

(

B. Refining of Petroleum

Because of the absence of published data, it has not
been possible to establish yields of refined products in East
Germany. The major source for the production of liquid fuels
in East Germany has been through the hydrogenation of brown
coal tars and the synthesis of carbon monoxide and hydrogen.
The production of synthetic liquid fuels is concentrated at
enterprises located in Zeitz, Boehlen and Schwarzheide. The
hydrogenation plant at Zeitz refines semi-coke from the
Espenhein combine and also brown coal tars from semi-coking
plants. This plant produces about 650,000 tons of motor fuels
and lubricants annually. At the Boehlen hydrogenation plant,
where at the present time brown coal tars provide the major
raw material for refining, about 450,000 tons of motor fuels
are produced. The synthetic gasoline plant at Schwarzheide
produces about 230,000 tons of gasoline each year.

Because the production of motor fuel from coal results
in a product of much lower quality than that obtained from the
refining of natural crude oil, East Germany is attempting to
increase its natural crude oil refining capacity. The major
effort of this program is the construction of a refinery at
Schwedt, on the Oder River. This refinery, to be charged with
crude oil from the USSR through the Comecon pipeline, will
have an available refining capacity of 1.5 million tons in
1964, increasing to 4 million tons in 1965 and further to 8
million tons by 1970. 11

There are at present three major refineries in East
Ge"rmany which are capable of processing natural crude oil.
These refineries and their charge capacities are as follows:

CAPACITY (Thousand
Metric Tons Per Year)

900 to 1,000 Y
750 J2/
220 gj

TOTAL 1,870 - 1,970

Reported plans call for an increase in the capacity of the
Luetzkendorf refinery to 950,000 tons by 1965.
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SECTION 29

OTHE R ENERGY

A. Coal

Because East Germany has very limited reserves of hard
coal and hydroelectric power and in the absence of a natural
crude oil and gas industry, impetus has been given to the
development of production of brown coal. The total geological
reserves of brown coal have been estimated at 49 billion metric
tons, of which 24 billion tons can be produced only through
underground mining and the remaining 25 billion tons by open­
pit mining. At present, only 2 percent of the brown coal is
extracted from underground mines, the remainder provided by
open-pit mining. On the other hand, all of the hard coal is
mined underground.

Of the total reserves of brown coal, division has been
made according to end-use potential. This division is as
follows:

END-USE PERCENT
POTENTIAL OF TOTAL

Briquetting 36

Semi-Coking 15

Coking 16

Direct Fuel 27

Other 6

TOTAL 100

Probably about one-half of the annual production of
brown coal is used for the production of briquettes. The
briquettes are used as a fuel by the railroads, electric power
stations, industry and the communal-everyday economy. In addi­
tion, the briquettes serve as raw material in the production of
semi-coke and brown coal high-temperature coke, gases and tars.
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TABLE 8-4

PRODUCTION OF COAL I N EAST GERMANY
BY TYPE - SELECTED YEARS 1950-1961

(Million Metric Tons)

BROWN COAL
YEAR AND LIGNITE HARD COAL TOTAL

1950 137.1 2.8 139.9
1952 158.5 2.8 161.3
1954 181.9 2.6 184.5
1955 200.6 2.7 203.3
1956 205.9 2.7 208.6
1957 212.0 2.8 214.8
1958 215.0 2.9 217,,9
1959 214.8 2.8 217.6
1960 225.5 2.7 228.2
1961 .(Estimate) 236.0 2.6 238.6

TABLE 8-5

PRODUCTION OF BRIQUETTES, SCREENED BROWN COAL,
SEMI-COKE AND BROWN COAL HIGH-TEMPERATURE COKE

IN EAST GERMANY - SELECTED YEARS 1950-1960
(Million Metric Tons)

ESTIMATED
FUEL 1950 1955 1956 1957 1958 1960

Briquettes 37.700 51.000 51.600 53.400 54.000 57.600
Screened NA NA 14.500 15.500 16.300 19.700

Brown Coal
Semi-Coke 5.224 6.368 6.418 6.625 6.581 NA
Brown Coal 0.458 0.732 0.782 0.995 1.060

High-
Temperature
Coke
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The growth in the production of briquettes, screened
brown coal, semi-coke and brown coal high-temperature coke
during the ten-year period from 1950 to 1960 is illustrated
in Table 8-5 above.

The expansion of the energy base of East Germany through
1965 will be based primarily on increases in the production of
brown coal. In that year brown coal production is to reach to
278 million tons. Of this quantity, 118 million tons, or about
42 percent, is to be prOVided by production from the Senftenberg
Basin. The output of briquettes in 1965 is to reach 63 million
tons.

B. Manufactured Gas

East Germany has a comparatively well-developed manu­
factured gas industry which is based on the production of gas
from hard and brown coals. Although at present the larger
share, probably about 60 percent, of the manufactured gas is
provided from the refining of hard coal, emphasis is shifting
to gas produced from brown coal, thus to free hard coal for max­
imum use in the production of hard coal· coke. By 1965, according
to' reported plans, more than one-half of the total output of
manufactured gas is to be derived from brown coal....

TABLE 8-6

PRODUCTION OF GAS* IN EAST GERMANY
SELECTED YEARS 1950-1959

YEAR AMOUNT

1950 1,498
1952 1,774
1953 1,935
1954 2,217
1955 2,459
1956 2,709
1957 2,766
1958 3,074
1959 3,173

* Includes natural gas.
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In order to move these quantities of gas to industrial
and communal-everyday consumers, East Germany has created a (
system of transmission gas pipelines, illustrated on Map No. 19.
The length of this system totalled 3,626 kilometers in 1958 and
is to increase to 4,300 kilometers by 1965. The gas pipeline
construction effort through 1965 is to be concentrated in the
installation of a gas pipeline ring designed to link such
cities as Schwarze-Pumpe with Stalinstadt, Berlin, Stralsund,
Wittenberg, Magdeburg, Halle and Leipzig.

C. Hydroelectric and Electric Power

In terms of the annual generation of electric power,
that amount from hydroelectric power stations is of minor,
declining importance. In 1955, hydropower stations provided
1.7 percent of the total generation of electric power; by 1959
this share had declined to 1.4 percent but at present is hold­
ing at 1.5 percent. There are no large hydropower stations in
East Germany and none are planned for construction. The shares
that the various fuels displayed in the generation of electric
power in 1959 are shown in the following table.

TABLE 8-7

SHARE OF HYDROELECTRIC STATIONS
IN THE GENERATION OF

ELECTRIC POWER IN EAST GERMANY
1955-1956 AND 1959-1961

INCLUDING HYDROPOWER
TOTAL OUTPUT PERCENT

YEAR (MILLION KILOWATT-HOURS) AMOUNT OF TOTAL

1955 28,700 490 1.7
1956 31,182 522 1.7
1959 37,248 536 1.4
1960 40,305 617 1.5
1961 42,000 630 1.5
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TABLE 8-8

GENERATION OF ELECTRIC POWER IN
EAST GERMANY BY TYPE OF FUEL, 1959

(

FUEL

Hard Coal
Brown Coal
Brown Coal Briquettes
Semi-Coke
Beneficiated Coal
Hydropower Coal
Petroleum
Natural and

Manufactured Gas
Other

TOTAL

OUTPUT
(MI LLI ON KI LOWATT-HOURS )

1,660
26,636

2,675
3,839

188
535

60
1,590

65

37,248

PERCENT
OF TOTAL

4.5
71.5

7.2
10.3
0.5
1.4
0.2
4.3

0.1

100.0

Long-range plans have been drawn up for the electric
power industry. These plans call for continued rapid growth
in the generation of electric power, which is to reach 200
billion ~ilowatt-hours by 1980.

TABLE 8-9

GENERATION OF ELECTRIC
POWER IN EAST GERMANY

SELECTED YEARS 1950-1980
(Billion Kilowatt-Hours)

(

YEAR AMOUNT

1950 19.5
1955 28.7
1959 37.2
1965 63.0
1970 93.0
1975 13&.0
1980 200.0

C
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No significant changes in the pattern of consumption of elec­
tric power through 1980 are planned, although the share of
industry is to decline by 15 percent. Most of this decline is
to be offset by increases in consumption of electric power by
the power stations and by projected losses in the system. A
comparison of the distribution of consumption of electric power
in 1959 and that planned for 1980 is shown in the following
table.

TABLE 8-10

ESTIMATED AND PLANNED CONSUMPTION
OF ELECTRIC POWER IN EAST GERMANY
BY CONSUMER, - 1959 AND 1980 PLAN

(Percent Of Total)

(

CONSUMER

Industry and Transport
Agriculture
Trade, Crafts, Institutions
Everyday Needs
Losses in System and Consumption

by Electric Power Stations
Export
Other

TOTAL

341

1959

70.6
3.1
5.6
7.0

11.4

1.0
1.3

100.0

1980 PLAN

59.5
5.5
7.5

10.0
17.5

.0

.0

100.0
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CHAPTER IX *

ENERGY IN HUNGARY

SECTION 30

SUMMARY

The location of producing areas of the major sources of
primary energy in Hungary is shown on Map No. 20, and the produc­
tion of primary energy for recent years is summarized in Table 9-2.

Coal is the major source of energy, providing about 85
percent of the total produced. Crude Oil production recently has
ranged from 0.7 to 1.4 million tons per year, which is not
sufficient to meet internal requirements. There appears to be no
potential for appreciable increases in crude oil output, although
the 1965 plan visualizes a rise to 1.7-1.8 million tons per year.
Even if the 1965 goal for production of crude oil is reached, more
than 60 percent of the demand for petroleum in that year may be
met by imports from the USSR, as shown in the following table.

TABLE 9-1

ESTIMATED PETROLEUM SUPPLY AND DEMAND
IN HUNGARY - 1960 AND 1965

(Thousand Metric Tons)

SUPPLY

Production of Crude oil
Natural Gas Liquids and Synthetics
Imports - From USSR

TOTAL SUPPLY

DEMAND

Exports - To USSR
- -To Free World

TOTAL EXPORTS

Apparent Domestic Demand

TOTAL DEMAND

1960·

1,212
50

1,449

2,711

60
__0

60

2,651

2,711

1965

1,750
50

3,000

4,800

o
-ill

250

4,550

4,800

* Except where noted, all data in this Chapter have been taken
from Popov, I.V., Energetika stran narodnoy demokratiy (Energy
in the Countries of the Peoples Democracy) Moscow, 1961, and
Lisichkin, S.M. Neftyanaya promyshlenmost'stran narodnoy
demokratiy (The Oil Industry in the Countries of the Peoples
Democracy), MOSCOW, 1960.
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TABLE 9-2

PRODUCTION OF PRIMARY ENERGY IN HUNGARY
1956 AND 1959-1961

(Million Metric Tons of Standard Fuel)

1956 1959 1960 1961
SOURCE OF PERCENT PERCENT PERCENT PERCENT

ENERGY AMOUNT OF TOTAL AMOUNT OF TOTAL AMOUNT OF TOTAL AMOUNT OF TOTAL

Coal 10.1 81.5 12.3 87.3 12.9 86.0 13.8 84.7

w Crude Oil 1.7 13.7 1.4 9.9 1.7 11.3 2.0 12.3
~
~

Natural Gas 0.6 4.8 0.4 2.8 0.4 2.7 0.4 2.4

Hydroelectric
Power Neg1. 0 ti~ •. 0 Neg1. 0 --1h!. 0.6

TOTAL 12.4 100.0 14.1 100.0 15.0 100.0 16.3 100.0

~.
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SECTION 31

PETROLEUM IN HUNGARY

A. Production and Consumption

Hungary does not have a potential for a major oi1­
producing economy. Total reserves of crude oil are calculated
at 16-20 million tons. At present, the three deposits at
Budafapuszta, Lovaszi and Nagy1e.ngye1 account for 98 percent
of total production.

The major producing field is the Nagy1engye1 deposit,
discovered in 1951. This field apparently reached its _
maximum output in 1955, when it accounted for about 56 percent
of the national output.

PRODUCTION OF CRUDE OIL IN HUNGARY
1953-61 AND 1965 PLAN
(Thousand Metric Tons)

( YEAR-- TOTAL

INCLUDING THE
NAGYLENGYEL DEPOSIT

PERCENT
AMOUNT OF TOTAL

1953
1954
1955
1956
1957
1958
1959
1960
1961
1965 Plan

800
1,200
1,600
1,202

700
800

1,036
1,215
1,440
1,700-1,800

346
568
906
728
363
572

NA
NA
NA
NA

43.3
47.3
56.6
60.6
51.9
71.5

NA
NA
NA
NA

The peak of production of crude oil was also reached in
1955, some 7 years after the nationalization of the industry.
In that year production totalled 1.6 million tons. Following
this, the output of crude began to decline, as a portion of the
wells became water-encroached. By the end of 1957, production
had declined to about 700 thousand tons, but has been gradually
rising since that year and reached 1.44 million tons in 1961.
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Hungary is dependent on imports, however, for the major
sources of its petroleum. Table 9-3 shows that imports have
somewhat exceeded production since 1957, and this trend is ex­
pected to continue. By 1965 it is planned that production will
reach 1.7 to 1.8 million tons per year, and imports from the
USSR, mostly crude, are expected to reach 3 million tons.
Hungary currently exports minor quantities of products to the
Free World.

Only minor quantities of natural gas are produced in
Hungary, primarily from the Lispe, Lovaszi, Tolkomlos and
Hajdvszoboszlo deposits. Gas from these fields is transported
by pipeline to Budapest.

.,,~"347
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TABLE 9-4

PRODUCTION OF NATURAL GAS IN HUNGARY
SELECTED YEARS, 1949-1958

(Million Cubic Meters)

YEAR AMOUl:'lT

1949 367.6
1950 379.2
1951 403.1
1952 497.7
1953 546.6
1954 555.5
1955 543.0
1956 425.0
1959 334.0
1960 340.0
1961 320.0

The internal conflict in 1956 which caused a decline in
crude oil production also affected the extraction of natural
gas, as the data in Table 9-4 above show. It is apparent that
a significant increase in natural gas production in coming
years is not possible. The plan for 1965 calls for about 300
million cubic meters. It is also apparent that Hungary is to
rely upon Rumania as a source of natural gas. The
Tissavidekskiy chemical combine, now under construction, will
use na~ural gas delivered by pipeline from Rumania.

B. Refining of Petroleum

Hungary has only one major crude oil refinery in oper­
ation. This refinery, located at Szony, has a reported charge
capacity of 1.5 million tons, which represents about 60 percent
of the national total. Another refinery, to be located at
Szazhalombatta, is planned for construction in 1963, with the
first stage to be completed in 1965. This refinery will have
an ultimate crude oil charge capacity of 3 million tons and
will refine crude oil delivered through a branch pipeline lead­
ing off the Czechoslovakian portion of the Comecon pipeline.

Except for a decline in the share of kerosine and about
a 30 percent increase in the share of diesel fuel, the pattern
of output of refined products in Hungary did not change
appreciably during 1955-1960. The major product continues to
be fuel oil, which accounts for about 40 percent of total
products. Yield patterns of refined products in Hungary for
the years 1955 and 1958-1960 are shown in the following table.
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TABLE 9-5

YIELD OF REFINED PRODUCTS IN (
HUNGARY - 1955 and 1958-1960

(Thousand Metric Tons)

TYPE OF PRODUCT 195s.Y 195sQ1 1959.£! 1960

Gasoline 187 272 301 329 Q/
Kerosine 65 47 45 40 !Y
Diesel Fuel 351 521 641 731 Q/
Lubricants 84 82 88 100 !Y
Fuel oil 653 682 835 987 Q/
Others* 215 284 311 313 !Y

TOTAL 1,555 1,888 2,221 2,500

* Includes natural gasoline, greases, wax and asphalt.
y l/ Q/ Y
Q/ 11 !y Estimate •
.£! !iI

(
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SECTION 32

OTHER ENERGY

A. Coal

Brown coal accounts for the major share--approaching
75 percent--of annual coal output in Hungary and for a simi­
lar share in increases in production.

TABLE 9-6

PRODUCTION OF COAL IN HUNGARY,
BY TYPE - 1954-61

(Thousand Metric Tons)

YEAR HARD COAL BROWN COAL LIGNITE TOTAL

1954 2,435 16,024 3,077 21,536
1955 2,692 16,249 3,375 22,316

/

1956 2,371 14,990 3,229 20,590
1957 2,280 15,528 3,384 21,192
1958 2,626 17,779 3,844 24,249

( 1959 2,734 18,539 4,074 25,347
1960 2,847 19,446 4,230 26,523
1961 3,000 25,400 28,400

The internal revolution in 1956 depressed the produc­
tion of coal in that year to about 90 percent of production in
1955. The resulting shortage of fuel forced the closing of a
number of industrial enterprises, despite the fact that the
USSR and Poland alone delivered to Hungary about 7,000 tons of
coal each day.

In 1957, as shown by Table 9-7, industry consumed 72.3
percent of total coal available, and about one-half of this
quantity was burned in the generation of electric power.

Published long range plans through 1965 do not call for
any significant change in the absolute growth in the production
of coal. On the contrary, the growth planned for 1961-65--3
to 5 million tons--would be comparable to that achieved in the
preceding 5 year period.
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TABLE 9-7
(

CONSUMPTION OF COAL IN HUNGARY - 1957

PERCENT
CONSUMER THOUSAND METRIC TONS OF TOTAL

Coal Industry 483.3 2.2
Production of Briquettes 585.7 2.6
Light Metallurgy 353.1 1.6
Heavy Metallurgy 1,791.6 8.0
Electric Power Stations 7,465.3 33.3
Construction Materials 1,542.6 6.9
Chemical 1,352.5 6.0
Textiles 495.4 2.2
Food, Wine-Making and

Tobacco 1,062.0 4.7
Other Industry 1,078.1 4.8

INDUSTRY TOTAL 16,209.6 72.3

Railroads 1,912.0 8.5
Communal Economy 2,896.8 12.9
Other Consumers 1,411.9 6.3 (

TOTAL 22,430.3 100.0

B. Hydroelectric Power

Hydroelectric power as a source of energy in Hungary is
of virtually no significance. Of the total installed capacity
of 1.06 million kilowatts in 1958, only 10 thousand kilowatts
or about 1 percent were provided by hydropower stations. In
turn, these stations provide only 1.5 percent of total electric
power generated. Although the total output of electric power
has increased from 5.43 billion kilowatt-hours in 1955 to 7.60
billion kilowatt-hours in 1960, such growth has not been suffi­
cient to meet the needs of the expanding economy. As a result,
about 5 percent of the annual demand for electric power must
be met by imports from neighboring countries.

(
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CHAPTER X *

ENERGY IN POLAND

SECTION 33

SUMMARY

Coal, particularly hard coal, not only provides the
larger share of the energy base of the country, but also is a
chief article of export. Hard coal is exported to other East
Europe countries and the Soviet Union, and to such West Europe
nations as Finland, Austria and Sweden. A small amount of
petroleum is indigenous to the country, and production of crude
is stabilized at a level which meets only about 7 percent of
current demand, and as shown in Table 10-1, the remainder is
supplied by imports, primarily from the USSR.

TABLE 10-1

ESTIMATED PETROLEUM SUPPLY AND DEMAND
IN POLAND - 1960 AND 1965

(Thousand Metric Tons)

SUPPLY

Production of Crude Oil
Imports of Petroleum - From

From Other Bloc Countries

TOTAL IMPORTS

TOTAL SUPPLY

DEMAND

Exports to Free World
Apparent Domestic Demand

TOTAL DEMAND

1960 1965

194 300
USSR 2,045 4,700

558 200

2,603 4,900

2,797 5,200

150 300
2,647 4,900

2,797 5,200

* Except where noted, all data in this Chapter have been taken
from Popov, I.V., Energetika stran narodnoy demokratiy (Energy
in the Countries of the Peoples Democracy) Moscow, 1961, and
Lisichkin, S.M., Neftyanaya promyshlennost' stran narodnoy
demokratiy (The Oil Industry in the Countries of the Peoples
Democracy), Moscow, 1960.
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The locations of coal, oil and gas deposits are shown on
Map No. 21. (

The program for 1975 calls for increasing crude oil
production from 180,000 tons today to 650,000 tons in 1975.
Comparing this with estimated consumption of 7.5 to 10 million
tons in 1975, shows the continuing dependence on imports from
the USSR.

(
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TABLE 10-2

PRODUCTION OF PRIMARY ENERGY IN POLAND
1956 AND 1959-1961

(Million Metric Tons of Standard Fuel)



MAP NO. 21

(

lIIIIIllIII BROWN COAL

~ PEAT
~.

I - CRUDE OIL

, - NATURAL GAS

/.
/

.1
7

w.
w.

(

DISTRIBUTION OF FUELS-ENERGY RESOURCES OF POLAND

356



SECTION 34

PETROLEUM IN POLAND

A. Product~on and Consumption

The production of crude oil in Poland has been stabil­
ized at an annual output level of 180,000 - 190,000 tons since
1954. In terms of the annual demand for petroleum products,
the domestic availability of crude oil is sufficient to meet
only 7 percent of such requirements. Table 10-3 summarizes
the estimated petroleum supply-demand situation for Po~and from
1956 through 1961 and 1965. The major source of Poland's present
petroleum supply is the USSR. Imports of crude oil are expected
to increase substantially with the completion of the Comecon
pipeline in 1964.

TABLE 10-3

ESTIMATED PETROLEUM SUPPLY AND DEMAND
IN POLAND - 1956-61 AND 1965

(Thousand Metric Tons)

( Committee Estimates

SUPPLY 1956 1221- 1958 1959 1960 1961 12..§.L

Production of Crude Oil ~ 184 181 175 175 194 200 300
Imports of Crude Oil and

Petroleum Products -
From USSR £I 863 .. 1,328 1,518 1,781 2,045 2,250 4,700
From Other Bloc Countries ~:=I -ill :=I -.iQ.Q. §/ -.iQ.Q. §/ -.iQ.Q. §/ -.iQ.Q. -2Q.Q.

TOTAL IMPORTS 1,489 1,738 1,918 fd 2,181 fd 2,445 fd 2,650 4,900

TOTAL SUPPLY 1,673 1,919 2,093 2,356 2,639 2,850 5,200

DEMAND

Exports to Free World §/ 0 0 0 0 150 200 300
Apparent Domestic Demand Y gj 1,673 1,919 2,049 2,378 2,647 3,050 4,900

TOTAL DEMAND 1,673 1,919 2,049 2,378 2;797 3,250 5,200

~ Derived from Table 4-5.

£11/
:=IY
§/ Committee Estimate.

fdYY Minor inconsistencies exist compared with other numbers in this report.
gj Includes losses and consumption in processing.
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The requirements for petroleum products will continue
to grow as the economy expands. In an effort to increase the
domestic availability of crude oil, a major geological-
exploratory program has been outlined for the Carpathians, the (
foothill area and the Polish lowlands. The area within which
the exploratory program is to be carried out totals about
250,000 square kilometers" of which about 205,000 square kilo-
meters are in the Polish lowlands. This program, for the period
1961-1975, calls for 72,000 kilometers of seismic profile,
180,000 gravimetric points, and 4 million meters of exploratory
drilling. Even so, the production of crude oil in Poland is
projected to reach only about 650,000 tons by 1975.

The latter figure would still be a very small portion
of predicted 1975 demand. Table 10-4 shows that the consumption
of petroleum product has grown from 540,000 tons in 1949 to
2.6 million tons in 1960, and that it is expected to reach 7.5
to 10.0 million tons by 1975.

TABLE 10-4

GROWTH IN CONSUMPTION OF PETROLEUM
PRODUCTS IN POLAND - 1949, 1955, 1960 AND 1975

YEAR
1949
1955
1960
1975 Minimum

Maximum

(THOUSAND METRIC TONS)
540

1,526
2,600
7,500

10,000

(

Extraction of natural gas in Poland, essentially from
deposits in the Carpathians, has increased from 135 million
cubic meters in 1940 to 700 million cubic meters in 1961.
Little expansion in the domestic output of natural gas is anti­
cipated; output may reach 800 million cubic meters by 1975.
The degasification of hard coal strata also provides small
quantities of methane.

TABLE 10-5

PRODUCTION OF NATURAL GAS IN
POLAND - 1955-1956 AND 1959 -1961

YEAR
AMOUNT

(MILLION CUBIC METERS)

1955 349
1956 435
1959 424
1960 549
1961 (Committee Estimate) 700
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The demand for natural gas in Poland is in excess of
annual production, and it is probable that this gap will
continue to increase, as shown in the following:

DEMAND FOR NATURAL GAS IN POLAND

1955
1960
1975 - Minimum

Maximum

AMOUNT
(MILLION CUBIC METERS)

488
791

1,300
2,000

(

The deficit between natural gas consumption and production is
made up by natural gas imported by pipeline from the Dashava
fields in the western Ukraine. Such imports have increased
from about 139 million cubic meters in 1955 to 242 million
cubic meters in 1960, as illustrated by Table 10-6.

TABLE 10-6

IMPORTS OF NATURAL GAS BY POLAND
FROM THE WESTERN UKRAINE - 1955-60

YEAR

1955
1956
1957
1958
1959
1960

AMOUNT
(MILLION CUBIC METERS)

138.7
136.2
170.0
205.6
222.0
242.0

To transport the quantities of natural gas to consumers
in Warsaw and to the Silesia industrial complex, about 1,300
kilometers of transmission pipeline have been installed. Addi­
tional pipeline service between the Ukraine and Poland is now
under construction and upon completion of the facilities, deliv­
eries may reach 1 billion cubic meters by 1965.

The greater portion of natural gas consumed in Poland
is diverted towards meeting the needs of industry. The struc­
ture of consumption of natural gas in 1958 was as follows:
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CONSUMER

Industry
Heavy
Chemical
Other

TOTAL

Everyday Needs

TOTAL

B. Refining of Petroleum

PERCENT OF TOTAL

35.4
18.0
18.0
71.4

28.6

100.0

Total crude oil charge capacity~vailable in Poland in
1961 is estimated at 1.3 million tons. 4 Distribution of this
capacity among the several refineries of the country is as
follows:

REFINERY

Czechowice

Gorlice

Jaslo

Jedlicze

)

)

CAPACITY
(THOUSAND METRIC TONS)

500 ~

150

(

Limanowa Sowliny )

Trzebinia

TOTAL

360

650

1,300
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Completion of construction of the plock refinery on the branch
of the Comecon pipeline will significantly augment available
refinery capacity in Poland. The first section of the Plock
refinery is scheduled for completion in 1964 and at that time,
refinery capacity is to reach to 2 million tons. Completion
of additional sections is to raise the capacity to 4 million
tons by 1966 and to 6 million tons by 1968. 2/

Yields of refined products in Poland show that approxi­
mately equal proportions have been allocated to gasoline,
diesel fuel and the category "residuals and others." Virtually
all of the remainder is provided by· lube oils. With the Plock
refinery partially on stream in 1965, it is estimated that the
yield of refined products in that year will be 3.28 million
tons. Y

TABLE 10-7 .

YIELDS OF REFINED PRODUCTS IN
PO~AND - 1955 AND 1958-60 sI

(Thousand Metric Tons)

PRODUCT 1955 1958 1959 1960

Gasoline 122 189 205 219
Kerosine 28 8 13 6
Diesel Fuel 134 197 204 240
Lube Oils 127 145 160 142
Residuals and Others* 252 191 192 243

TOTAL 663 730 774 850

* Includes asphalt, lubricants, wax and fuel oil.

sill
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SECTION 35

OTHER ENERGY OF POLAND

A. Coal

The major hard coal basins in Poland are the Upper­
Silesia basin with its center at Katowice and Lower-Silesia
with its center at Walbrzyzh. These two basins are reported
to contain 99.6 percent of all reserves of hard coal in the
European Satellite nations. Of the 5,400 square kilometers
contained within the upper Silesia coal basin, 4,800 square
kilometers are located within Poland.

Indications are that little effort is to be expended
in the next few years to increase the output of hard coal.
Polish planners anticipate that production of hard coal is to
reach to only 112 million tons by 1965, a gain of about 9
percent in a five-year period. Plans which cover production
through lf75 call for an output in that year of only 130 million
tons.

TABLE 10-8

( PRODUCTION, EXPORTS AND APPARENT CONSUMPTION
OF HARD COAL IN POLAND - SELECTED YEARS 1950-61

(Million Metric Tons)

APPARENT
YEAR PRODUCTION EXPORTS CONSUMPTION

1950 78.3 26.6 51.7
1953 88.7 24.2 64.5
1954 91.7 24.2 67.5
1955 94.5 24.1 70.4
1956 95.1 19.2 75.9
1957 99.8 17.4 82.4
1958 95.0 NA NA
1959 99.1 NA NA
1960 104.4 NA NA
1961 106.6 NA NA

To offset this relatively slow rate of growth and to
ensure that the needs of the country for coal are to be met,
while at the same time allowing for exports of hard coal, much
larger increases in production are planned for brown coal.
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The brown coal industry, which in the past has not been
given an opportunity for expansion, is to grow quite rapidly in
the coming years, as illustrated in the following:

1950
1956
1958
1959
1960
1965 Plan
1975 Plan

PRODUCTION
(MILLION METRIC TONS)

5.2
6.2
7.5
9.3
9.3

27.0
50.0

Thus, within a period of five years, the share of brown coal in
the total output of coal is to increase from about 8 percent in
1960 to more than 19 percent in 1965.

City gas plants and gas produced by coke ovens provide
a much larger source of gas in Poland than does natural gas.
The manufacture of city gas, primarily from hard coal, hard
coal-water and generator sources, reached about 700 to 800
million cubic meters in 1960.

The manufacture of coke oven gas is centered in Upper
Silesia and Lower Silesia. Of those coking plants associated
with metallurgical factories, about 14 percent of the total out­
put of coke oven gas is placed into the gas distribution system.
A much higher share, about 42 percent, of the gas is placed into
the distribution system at those coking plants not associated
with the metallurgical industry. Coke oven gas in Poland is con­
sumed in the following pattern:

(

CONSUMER
Metallurgy
Machine Construction
Chemical Industry
Boilers
Other Industry

TOTAL INDUSTRY

Household
Other Consumers and Losses

TOTAL
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PERCENT OF TOTAL
43.8
4.9
6.8

25.3
5.9

86.7

9.4
3.9

100.0
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B. HYdroelectric Power

The hydroelectric power potential of Poland is quite
small. Consequently, the generation of electric power by this
means provides only a minor and currently, declining, portion
of the total national output. In 1960, as shown in Table 10-9,
hard coal was the source of more than 93 percent of electric
power generated in that year. However, the absolute consump­
tion of hard coal in the generation of electric power in the
five-year period through 1965 is to be held constant and emphasis
shifted to brown coal.

TABLE 10-9

SOURCES OF ENERGY IN THE GENERATION OF
ELECTRIC POWER IN POLAND - SELECTED YEARS 1955-75

(Percent of Total)

SOURCE OF ENERGY 1955 1960 1965 1970 1975

Hard Coal 95.3 93.3 68.0 49.7 43.1
Brown Coal 0.7 4.6 28.4 42.0 44.8
Hydropower 4.0 2.1 3.6 4.8 6.4
Nuclear Energy .0 .0 .0 3.5 5.7

TOTAL 100.0 100.0 100.0 100.0 100.0

Total hydroelectric generating capacity in Poland is
estimated at 250-megawatts, of which 100-megawatts is provided
by the Rozhkuv and Dykhuv hydrostations. The remaining capa­
city is found in about 120 small hydrostations. Plans call
for the construction of a,number of hydrostations on the Visly
River, which, if completed, would support the planned increased
share of hydrostations in the output of electric power.
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CHAPTER XI *

ENERGY IN RUMANIA

SECTION 36

SUMMARY

Rumania ranks second to the Soviet Union among the
countries of the Sino-Soviet bloc in terms of reserves of crude
oil and natural gas. These fuels account for 89 percent of the
energy production in the country, with the remainder being
largely coal, as shown in Table 11-1. The general locations of
producing fields are shown on Map No. 22.

The share of crude oil in energy production has been
declining in recent years, as the extraction of natural gas has
expanded while crude oil production has been relatively constant
at 11 to 12 million tons per year. It is estimated that by
1965, crude qil and natural gas should provide equal portions

( of energy production.

Petroleum consumption is less than production, and
Rumania is a substantial exporter of liquid products, as well
as a minor exporter of natural gas. Recently liquid product
exports to the Free World have run about 3 million tons per
year, and to the USSR about 2.8 million tons per year. In 1960,
as shown in Table 11-2, exports of petroleum from Rumania
exceeded the apparent domestic demand, if only slightly. A
decline in the volume of petroleum exported is anticipated, as
is a growth in domestic demand. Thus by 1965, demand probably
will exceed exports by more than 60 percent.

* Except where noted, all data in this Chapter have been taken
from Popov, I.V., Energetika stran narodnoy dernokratiy (Energy
in the Countries of the Peoples Democracy) Moscow, 1961, and
Lisichkin, S.M., Neftyanaya promyshlennost' stran narodnoy
demokratiy (The Oil Industry in the Countries of the Peoples
Democracy), Moscow, 1960.
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TABLE 11-1

PRODUCTION OF PRIMARY ENERGY IN RUMANIA
1956 AND 1959-1961

(Million Metric Tons of Standard Fuel)

1956 1959 1960 1961
SOURCE OF PERCENT PERCENT PERCENT PERCENT

ENERGY AMOUNT OF TOTAL AMOUNT OF TOTAL AMOUNT OF TOTAL AMOUNT OF TOTAL

Coal 2.8 9.9 3.4 10.2 3.6 10.4 3.8 10.6

Crude Oil 16.4 57.7 17.2 51.7 17.2 49.5 17.5 48.7
w
0'
-...J Natural Gas 9.1 32.0 12.6 37.8 13.7 39.5 14.4 40.1

Hydroelectric
Power ~ 0.4 0.1 0.3 0.2 0.6 ~ 0.6

TOTAL 28.4 100.0 33.3 100.0 34.7 100.0 35.9 100.0

/"",'. .~.
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SUPPLY

TABLE 11-2

ESTIMATED PETROLEUM SUPPLY AND DEMAND
IN RUMANIA - 1960 AND 1965

(Thousand Metric Tons)

1960 1965

(

Production of Crude Oil

Imports

TOTAL SUPPLY

11,500

o

11,500

12,500

o

12,500

DEMAND

Exports - To USSR 2,823 2,500

To Other Bloc 508 0
Countries

To Free World 2,632 2,250 (

Total Exports 5,963 4,750

Apparent Domestic Demand 5,537 7,750

TOTAL DEMAND 11,500 12,500
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SECTION 37

PETROLEUM IN RUMANIA

A. Crude Oil Production and Consumption

Although Rumania may be described as the second leading
producer of crude oil in the Sino-Soviet bloc, its output of
crude oil in 1961 was equivalent to only 7 percent of crude
oil production in the Soviet Union in that year. In addition,
while the extraction of Rumanian crude has become fairly well
stabilized--an increase of only 1 million tons is planned for
the period 1960-65--that of the Soviet Union continues to expand
at a rapid rate. As a further comparison, the added increment
in production of crude oil in the Soviet Union in 1961 over
1960 was equivalent to almost 1.7 times Rumanian production.

Nevertheless, Rumania continues to produce crude oil
in excess of domestic requirements. This allows exports of crude
oil and products from Rumania on Rumanian or on Soviet account
to the west and to other countries of the Bloc. Table 11-3
summarizes the estimated crude and product demand balance for
the years 1956 to 1961, and estimates a balance for 1965.

The production of crude oil during 1956-61 increased
by a total of only 0.7 million tons. Available data indicate
that this increment may be wholly attributable to the intro­
duction of a program of pressure maintenance through water and
gas injection. In 1958, a total of 8.27 million cubic meters
of water and 228 million cubic meters of gas was injected. It
is claimed that these methods provide for an additional 10
percent of annual extraction or about 1 million tons. In
addition, the hydraulic ~racturing of strata reportedly provides
more than 500,000 tons of crude oil per year.

The number of oil wells in production in Rumania reached
4,322 in 1958. The average daily yield per well in that year
was about 53 barrels, up from about 42 barrels per day in 1951,
when 2,978 wells were in production.

The major share of the annual output of crude oil is
now obtained from new regions, as shown in Table 11-4. To
some extent this is the result of expanded exploratory and
development drilling operations which reached a peak in 1952.
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TABLE 11-3

ESTIMATED PETROLEUM SUPPLY AND DEMAND
IN RUMANIA - 1956-61 AND 1965

(Thousand Metric Tons)

COMMITTEE ESTIMATE

SUPPLY 1956 1957 1958 1959 1960 1961 1965

Production of Crude Oil ~ 10,920 11,180 11,336 11,437 11,500 11,650 12,500
Imports 0 0 0 0 0 0 0

TOTAL SUPPLY· 10,920 11,180 11,336 11,437 11,500 11,650 12,500

DEMAND
w
-...J
I-' Crude and Product Exports

To USSR ~/ 3,437 2,582 2,824 2,956 2,823 2,800 2,500

To Other Bloc Countries 1,041 £! 756 £! 544.w 476.w 508.w 550 0

To Free World d/ 1,403 d/ 1,696 2,442 2,632 3,000 2,2501,376 _

TOTAL 5,854 4,741 5,064 !y 5,874 !y 5, 963 !y 6,350 4,750

Apparent Domestic Demand !I 5,066 6,439 6,272 5,563 5,537 5,300 7,750

TOTAL DEMAND 10,920 11,180 11,336 11,437 11,500 11,650 12,500

~ Derived from Table 4-5.

!2/ .1:1
£!y.w Committee Estimate.
!y]/
!I Includes losses and consumption in processing.
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TABLE 11-4

GROWING SHARE OF NEW OIL FIELDS IN
RUMANIAN CRUDE OIL PRODUCTION - 1950-1958

(Percent Of Total)

(

YEAR OLD FIELDS NEW FIELDS TOTAL

1950 95.4 4.6 100
1951 84.1 15.9 100
1952 71.0 29.0 100
1953 66.3 33.7 100
1954 59.9 40.1 100
1955 50.4 49.6 100
1956 41.9 58.1 100
1957 36.4 63.6 100
1958 33.9 66.1 100

By 1958, the total volume of drilling had fallen from
its peak of 980 thousand meters to only 665 thousand meters,
approximately equalling the amount drilled in 1950, as shown
in Table 11-5.

It can be seen that although total drilling is decreas­
ing, a growing proportion of effort is being spent on explora­
tory drilling.

TABLE 11-5

EXPLORATORY AND DEVELOPMENT DRILLING
IN RUMANIA- 1950, 1952, 1955 AND 1958

EXPLORATORY DEVELOPMENT TOTAL
THOUSAND PERCENT THOUSAND· PERCENT THOUSAND

YEARS METERS TOTAL METERS TOTAL METERS

1950 225.6 33.6 443.5 66.4 688.1

1952 452.2 46.1 426.8 53.9 980.1

1955 467.2 54.1 396.2 45.9 863.4

( 1958 378.0 56.8 287.0 43.2 665.0
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Use of the turbodrill began in 1952, but this drilling
tool has not been given the wide application that it has in the
Soviet Union,. currently the turbodrill accounts for 15 percent
of all drilling in Rumania, but by 1965 is to account for 70
percent of all drilling.

B. Natural Gas Production and Consumption

The production of natural gas in Rumania provides about
one-third of the annual energy availability in that country.
If the Rlan for production of natural gas in 1965--13.3 billion
cubic meters--is met, in terms of standard fuel, the natural
gas supply will approximately equal the indigenous crude oil
supply.

Steady increases in production of natural gas have been
maintained since 1950, from 3,242 million cubic meters in that
year to 10,700 million cubic meters in 1961.

Natural gas is widely used as a fuel in the generation of
electric power, by the chemical industry and in cooking and
heating. In 1958 more than 40 percent of the electric power
generated in Rumania was produced by thermal power plants using
natural gas as a fuel. In the manufacture of carbon black,
acids, fertilizers, plastics and acetylene the chemical industry
consumes about 14 percent of the annual output of natural gas.

To transport the natural gas from the producing areas
to industrial and household consumers, Rumania, compared with
most of the countries of the Sino-Soviet bloc, has installed a
sizeable distribution system. Most of the installation of
natural gas pipeline in Rumania has taken place since 1950.

With the commissioning of a 365 kilometer gas pipeline
in 1959, which terminates in Hungary, the export of natural gas
from Rumania began. In 1959, this pipeline delivered 147.3
million cubic meters of natural gas to Hungary for use in the
matallurgical industry and for consumption in the generation of
electric power. Exports increased in 1960 to 203.7 million
cubic meters.

C. Refining

Before World War II, primary distillation capacity in
R~ania reached about 9 million tons and cracking capacity
about 2 million tons. Current refinery capacity is estimated

373
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( TABLE 11-6

PRODUCTION OF NATURAL GAS IN
RUMANIA - 1950-1961 AND 1965 PLAN

(Million Cubic Meters)

NON-ASSOCIATED GROSS ASSOCIATED TOTAL

YEAR (AMOUNT) (AMOUNT) (AMOUNT)

1950 1,949 1,293 3,242

1951 2,558 1,485 4,043

1952 2,973 1,378 4,351

1953 3,475 2,119 5,594

1954 3,629 2,197 5,826

1955 3,972 2,197 6,169

1956 4,373 2,383 6,756

1957 4,633
1958 5,075 3,238 8,313

1959 5,782 3,523 9,305

1960 6,519 3,623 10,142

1961 NA NA 10,700

( 1965 Plan . NA NA 13,300

TABLE 11-7

NATURAL GAS TRANSMISSION
SYSTEM OF RUMANIA

FOR SELECTED YEARS 1938-1960

(

1938
1943
1948
1955
1960 Plan
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179
326
776

1,876
4,076



to be about 11.8 million tons, an increase of about 3 million
tons compared with the pre-war level. Cracking capacity has
increased by approximately 1.1 million tons, to slightly more
than 3 million tons capacity available at the present time.
catalytic cracking capacity is rated at about 500,000 tons.
The only catalytic reforming unit in Rumania, located at Brazi,
was placed in operation in 1961. !I

The yield of refined petroleum products in Rumania has
remained almost constant in recent years. The yield in 1960
represented about a 7 percent growth compared with the yield
in 1955 and the yield planned for 1965 is to represent an
increase of less than 6 percent, compared with 1960.

TABLE 11-8

YIELDS OF REFINED PRODUCTS IN RUMANIA
1955, 1958-1960 AND 1965 PLAN

(Thousand Metric Tons)

PRODUCT 1955 Y 1958 Y 1959 W 1960 W 1965 PLAN

Gasoline 2,635 2,821 2,698 2,792 2,370 £/
Kerosine 1,362 1,529 1,279 1,289 1,180 £/
Diesel Fuel 1,626 1,807 2,277 2,376 3,490 £/ (

Lube Oils 162 212 271 311 330 £/
Residual and

Others* 4,340 4,250 4,270 4,073 4,098 g;

TOTAL 10,125 10,619 10,795 10,841 11,468

* Includes fuel Oil, wax and greases.
yV
WY
£/11
g; Estimate.

D. Exports

As illustrated by Table 11-3, exports of petroleum
from Rumania have increased from 5.85 million tons in 1956
to 6.35 million tons in 1961. Within this growth, shipments
of petroleum to the Free World have increased from 1.4 million
tons in 1956 to about 3 million tons in 1961. (
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Table 11-9 shows average rate of tanker shipments
leaving Constanta (as last Black Sea port) through the Bosporus,
by country of destination port. Since the table was prepared
from Bosporus traffic data, the volumes shown do not necessarily
represent purchases by the indicated countries, but probably
record only the location of the first destination port after
leaving the Black Sea. As shown in table 11-9 and in Table 11-10,
which breaks down by type of product total sales of Rumanian
petroleum for 1958-60, Rumania exports only products, primarily
gasoline and diesel fuel. This pattern holds true not only for
the Free World but for all other purchasers as well.

TABLE 11-9

ESTIMATED smPMENTS OF PETROLEUM FROM RUMANIA TO THE FREE WORLD
BY COUNTRY OF DESTINATION PORT AND BY TYPE OF PRODUCTS Y

1961
(Barrels Per Day)

COUNTRY OF
DESTINATION PORT EI

Brazil
Cuba
United States
Uruguay

SUB-TOTAL

GASOLINE KEROSINE

402 0
475 0
285 £! 0

__0 ....!L

1,162 0

DISTILLATES

408
386

o
-Jl.

794

RESIDUALS

o
o
o
~

o

o
o
o
~

o

TOTAL
PRODUCTS

810
861
285

__0

1,956

CRUDE
OIL

o
o
o

....!L

o

TOTAL
CRUDE AND
PRODUCTS

810
861
285 £!

___0

1,956

(

Belgium
Denmark
Finland
France
Greece
west Germany
Iceland
Italy
Netherlands
Norway
Spain
Sweden
Turkey
United Kingdom
Yugoslavia

SUB-TOTAL

Egypt
Lebanon
Syria
Israel
Tunisia
Algeria
Morocco
Guinea

SUB-TOTAL

Burma
India
Japan

SUB-TOTAL

Other

TOTAL FREE WORLD

1,240
o

1,793
3,404

829
715

o
2,696
6,176
1,027

570
1,659

o
o

___0

20,109

1,374
o

418
o
o
o

351
__0

2,143

o
o

--22!!.

398

402

24,214

333
o

278
762
756

o
o

930
696

o
384
378

o
o

__0

4,517

1,536
o
o
o
o
o
o

__0

1,536

o
o
~

o

292

6,345

1,404
o

2,974
2,181
1,638

342
o

3,809
8,986

604
1,098
1,301

o
o

___0

24,337

3,922
o

695
o
o
o
o

__0

4,617

o
o

-ill.

393

357

30,498

o
o
o
o

339
o
o
o
o
o
o
o
o
o

-Jl.

339

o
o
o
o
o
o
o
~

o

o
o
~

o

o

339

o
o
o
o

11
<i
o
o
o
o
o
o
o
o

-Jl.

11

o
o
o
o
o
o
o
~

o

o
o
~

o

o

11

2,977
o

5,045
6,347
3,573
1,057

o
7,435

15,858
1,631
2,052
3,338

o
o

___0

49,313

6,832
o

1,113
o
o
o

351
__0

8,296

791

1,051

61,407

o
o
o
o
o
o
o
o
o
o
o
o
o
o
~

o

o
o
o
o
o
o
o
~

o

o
o
~

o

o

o

2,977
o

5,045
6,347
3,573
1,057

o
7,435

15,858
1,631
2,052
3,338

o
o

___0

49,313

6,832
o

1,113
o
o
o

351
__0

8,296

o
o

--1.2.!.

791

1,051

61,407

(

Y Based upon January 1 - November 30, 1961 tanker movements through the Bosporus. May include certain
quantities exported on Soviet account.

EI In some cases, in particular the Netherlands, not the ultimate destination.
£! Benzol.
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TABLE 11-10 (

EXPORTS OF PETROLEUM PRODUCTS
FROM RUMANI A, BY TYPE - 1958-60

(Thousand Metric Tons)

TYPE OF PRODUCT 1958 Y 1959 E/ 1960 E/

Gasoline 2,258.0 2,566.5 2,465.8
Kerosine 716.0 697.6 675.7
Diesel Fuel 1,479.0 1,390.9 1,.286.3
Fuel Oil 552.0 985.7 1,229.4
Lubricants .0 155.2 211.4
Bitumen 58.9 62.3 81.2
Petroleum Coke .0 16.3 13.7

TOTAL 5,063.9 5,874.5 5,963.5

377

(



(
SECTION 38

OTHER ENERGY OF RUMANI A

A. Coal

The production of coal in Rumania has more than doubled
during the years 1950-61, to about 8.7 million tons, with lig­
nite providing the greater share of the increase. Within this
period the share of lignite in the total national output of
coal increased from 20.8 percent to 40.7 percent (1959), the
increase having been made at the expense of hard coal, as
illustrated in Table 11-11.

The production of coal is to increase further to 11.5­
12.5 million tons by 1965. Of this quantity planned, about
6 million tons is to be hard coal, largely to meet coke
requirements.

TABLE 11-11

(
PRODUCTION OF COAL IN RUMANIA

BY TYPE - SELECTED YEARS 1950-1961
(Thousand Metric Tons)

TYPE OF
COAL 1951 1955 1956 1957 1958 1959 1960 1961--

Hard Coal 2,717 3,334 3,447 3,618 3,898 4,148 4,481 4,700

Brown Coal 349 458 487 521 534 549)

Lignite 810 2,293 2,527 2,898 2,948 3,280) 3,682 4,000

Anthracite 16 19 11 17 7 0 0 0

TOTAL 3,892 6,104 6,472 7,054 7,387 7,977 8,163 8,700

(

(The distribution of production of coal among the var­
ious types does not yet reflect the status of the coal reserves.
According to the latest estimates, brown coal represents 70.3
percent of the coal reserves, lignite represents 27.9 percent,
and hard coal and anthracite the remainder.
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The major coal producing areas within Rumania are the
Jiu Valley and Muntenia basins which in 1957 accounted for 73
percent of the national output. The rapid growth in recent
years of the production of lignite at Muntenia has decreased
the relative share of output from the Jiu Valley basin. The
share of the latter basin in the total national output has
declined from 66.4 percent in 1950 to 50.3 percent in 1957.
Concomitantly, the share of Muntenia has increased from 10.9
percent to 22.7 percent.

Certain changes have been made in the past ten years
in the pattern of consumption of coal within Rumania. Coal as
a fuel for industry (excluding electric power stations) and for
transport has been replaced to a considerable degree by liquid
and gaseous fuels. On the other hand, the consumption of coal
in the generation of electric power has significantly increased.
It is estimated that almost one-third of the coal consumed in
Rumania in 1960 was in the generation of electric power. The
growth in industry and the concomitant· increase in demand for
metallurgical coke has required increasingly larger quantities
of coal for use in the production of coke.

TABLE 11-12

DISTRIBUTION OF PRODUCTION OF COAL
IN RUMANIA, BY BASIN - 1950 AND 1957

(Percent Of Total)

BASIN 1950 1957

Jiu Valley 66.4 50.3

Ardeal 12.1 21.2

Muntenia 10.9 22.7

Banat 6.2 3.1

Moldova 4.4 2.7

TOTAL 100.0 100.0
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TABLE 11-13

CONSUMPTION OF COAL IN RUMANIA,
BY CONSUMER - 1950, 1955 AND 1960

(Percent Of Total)

CONSUMER 1950 1955 1960

For Coke 3 5 19
Electric Power 6 25 .32
Industry 41 28 15
Transport 48 35 21
Everyday Needs 2 _7 -.Jd

TOTAL 100 100 100

B. Hydroelectric and Electric Power

As a share of total national output, that amount of
electric power generated by hydrostations in Rumania in general
has been declining since 1950, although some recovery was made
in 1960-61. Rumania apparently has no plans at present to
take advantage of the hydroelectric power potential of the
country, which is termed the highest of any of the European
Satellite nations.

TABLE 11-14

GENERATION OF ELECTRIC POWER IN
RUMANIA - SELECTED YEARS 1950-1961

TOTAL
(MILLION

KI LOWATT-HOURS)

OF WHICH, HYDROPOWER
(MILLION PERCENT

KILOWATT-HOURS) OF TOTAL

(

1950
1955
1956
1957
1958
1959
1960
1961

2,113
4,340
4,930
5,440
6,184
6,824
7,650
8,800
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323
287
300
281
298
397
465

8.0
7.4
5.8
5.5
4.5
4.4
5.2
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Prior to 1950, installed generating capacity at
hydropower stations totalled only 6o-megawatts or less than 8 (
percent of all generating capacity in the country. During
1951-55, an additional 40--megawatts were installed, to increase
hydropower station capacity to 100--megawatts. Further increases
in installed capacity were attained during 1956-60, to an esti-
mated 225-megawatts, which represents 12.7 percent of total
installed capacity.

Industry is the major consumer of electric power in
Rumania. Little change in the pattern of consumption of
electric power has taken place during the period 1950-57, as
Table 11-15 shows.

TABLE 11-15

CONSUMPTION OF ELECTRIC POWER IN
RUMANIA, BY CONSUMER - 1950 AND 1957

(Percent Of Total)

CONSUMER 1950 1957--
Industry 64.5 64~2

Communal Economy 15.3 14.7
Transport 1.5 1.2
Agriculture 0.8 1.2
Export 1.0 0.3
Consumption By 6.6 7.3

Generation Stations
Losses in the System 10.3 11.1

TOTAL 100.0 100.0

(

(
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CHAPTER XII *

SUMMARY - COMMUNIST CHINA

The economy of Communist China is based on coal so far
as primary energy is concerned. The preponderance of coal­
producing areas in China is portrayed graphically by Map No. 23.
Although the data are very meager, those which are presented in
Table 12-1 probably represent a fairly reasonable breakdown of
the production of primary energy in Communist China for the
years 1957 and 1960.

The so-called "leap-forward" program of Communist China
has brought about a striking increase in the consumption of
energy--from an estimated 107 million tons of standard fuel
in 1957 to 339.6 million tons in 1960, more than a threefold
increase. With the exception of petroleum, the production of
the various forms of energy also is representative of the con­
sumption. The apparent consumption for petroleum in Communist
China amounted to 3.26 million tons in 1957 and to 7.96 million
tons in 1960, or 160,000 barrels per day. To meet this con­
sumption, it was necessary to import 1.8 million tons in 1957
and 2.96 million tons of crude oil and petroleum products in
1960, or 37 percent of the domestic consumption in that year.
These imports were provided primarily by the USSR. It seems
probable that a petroleum deficit will prevail for some time and
it is estimated elsewhere in this report that imports of petroleum
from the USSR in 1965 may reach as much as 5 million tons.

Although Communist China has a large sedimentary basin
area--between 670,000 and 850,000 square miles--it has not been
able to develop a petroleum producing industry of significance.
In 1958 the production of crude oil (natural and synthetic)
amounted to 2.25 million tons or about 45,000 barrels per day.

* Except where noted, data for Communist China and Mongolia
have been taken from Popov, I.V., Energetika stran narodnoy
demokratiy (Energy in the Countries of the Peoples Democracy),
Moscow, 1961; Berezina, Yu.I., Toplivno-energeticheskaya baza
KNR (Fuels-Energy Base of China), Moscow, 1959; and Zabarinskiy,
P.P. et aI, Neftyanaya i gazovyye mestorozhdeniya Kitayskoy
Narodnoy respubliki (Oil and Gas Deposits of China), Moscow,
1958.
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Of this amount about 35 percent was produced from shale and
synthetically from coal. It is believed that the volume of
synthetic oil from coal is quite small. The proportion of
natural crude oil has been rising with the acceleration of the
crude oil producing program. According to plan, the total pro­
duction of oil (natural, shale and, synthetics) will reach 5.5
million tons or 110,000 barrels per day in 1962. To effect
these increases, oil exploration has been rapidly increased.
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TABLE 12-1

PRODUCTION OF PRIMARY ENERGY
IN COMMUNIST CHINA

1957 AND 1960

w
(X)

"'-J

SOURCE OF ENERGY,

Coal

Petroleum

Natural Gas

Hydroelectric Power

TOTAL

1957 1960
PERCENT PERCENT

NATURAL UNITS NATURAL MMTSF ~ OF TOTAL NATURAL MMTSF ~ OF TOTAL

Million metric tons 130.7 91.5 87.6 425.0 297.5 88.7

Million metric tons 1.458 2.2 2.1 5.0 7.5 2.2

Million cubic meters 133.0 0.2 0.2 NA NA NA

Billion kilowatt-hours 19.3 10.6 10.1 55.5 30.5 9.1

104.5 100.0 - 335.5 Q/ 100.0

~ Following are the conversion factors used in this calculation;
Million Metric Tons of Sta~dard Fuel.
1 metric ton of coal equals 0.7 metric tons of standard fuel.
1 metric ton of petroleum equals 1.5 metric tons of standard fuel.
1,000 cubic meters of natural gas equals 1.2 metric tons of standard fuel.
1,000 kilowatt-hours of hydroelectric power equals 0.55 metric tons of standard fuel.

Q/ Excluding natural gas.
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CHAPTER XIII

PETROLEUM - COMMUNIST CHINA

SECTION 39

EXPLORATION OF PETROLEUM

The sedimentary area in China is estimated at 670,000­
850,000 square miles and, as shown on Map No. 24, is found
principally in seven major sedimentary basins. These are the
Dzungarian Basin, the Tarim Basin, the Tsaidam Basin, the Chiu­
Chuan Basin, the North Shensi Basin, the Szechwan Basin and the
Sung1iao Plain. In 1950 there was little exploration activity,
only 17 parties were in the field. By 1957 this had been
increased considerably to 246 parties, although the overall
level might still be considered quite low. Later data are not
available.

NUMBER OF EXPLORATORY PARTIES
IN COMMUNIST CHINA s/

1950, 1952 AND 1957

TYPE OF PARTY 1950 1952 1957

Geological 8 NA NA
Geophysical 2 14 NA
Topo-geodetic ...:L NA NA

17 59 246*

* Excluding prospecting-exploratory parties of the Ministry
of Geology.

y1!
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TABLE 13-2

NUMBER OF GEOPHYSICAL PARTIES
IN THE PETROLEUM INDUSTRY

OF COMMUNIST CHINA Y
1950-56

YEAR GRAVIMETRIC MAGNETIC ELECTRIC SEISMIC THEMATIC TOTAL

1950 2 2
1951 4 1 1 1 6 13
1952 6 1 2 5 14
1953 12 12 3 7 1 35
1954 21 21 5 10 9 66
1955 28 26 8 13 8 83
1956 25 24 15 21 11 96

Electric well-logging was first used in 1940, at the
Lao-Chun-Miao deposit; nevertheless, up to 1949, there was
only one logging-perforation crew in the field. By 1958, there
were 48 crews at work at various locales within the country.
Use of radioactive well-logging was first instituted in 1956, as
was gas well-logging.

During 1950-57 there were discovered in China 11 crude
oil and 3 gas deposits. By the end of 1959 there were a total
of 32 crude oil and 18 gas deposits. Of the present total of
50 deposits, 32 were discovered during 1958-59.
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SECTION 40

DRILLING FOR PETROLEUM

During 1949-59 the total volume of drilling in the
petroleum industry of China reached to more than 5 million
meters. Primary emphasis during these years was given to
exploratory drilling. Comparatively equal volumes were devoted
to structural-core drilling and to drilling for the development
of production from deposits already delineated by exploratory
drilling.

In 1956, the last year for which data are available,
Communist China was able to field 132 drilling crews. These
crews carried out drilling operations at 23 separate areas,
each crew averaging about 3,000 meters of drilling in that
year. Also in the field in that year were 51 structural drill­
ing crews, each averaging about 2,000 meters of drilling for
the year.

Data on drilling in Communist China for selected years
during the period 1950-58 is given in the following table.

(
TABLE 13-3

DRILLING IN THE PETROLEUM INDUSTRY
OF COMMUNIST CHINA ~

SELECTED YEARS, 1950-58

INDICATOR

Structural-Core
Drilling
(Thousand Meters)

Total Deep Drilling 6.9
(Thousand Meters)

Including:
Exploratory 4.2
Development 2.7

Exploratory Drilling
Speed (Meters/Rig-
Month) 104.0

Development Drilling
Speed (Meters/Rig-
Month) 301.0

Average Drilling
Depth (Meters)

17.3

90.3

69.3
21.0

153.0

155.0

475.0

25.2

130.0

83.3
46.5

172.0

319.0

508.0

49.3

194.7

134.6
60.1

254.0

300.0

793.0

109.0

404.5

243.9
160.6

304.0

541.0

795.0

1,176

803
378

543

1,386

1,055

Maximum Drilling
Depth (Meters) 900.0 2,100.0
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SECTION 41

PRODUCTION OF PETROLEUM

A. Crude Oil

There are two sources of crude oil in
natural and that derived from coal and shale.
fining of coal and oil shale has for a number
significant source of crude oil but currently
provides the larger share.

Communist China:
The thermal re­

of years been a
natural crude

TABLE 13-4

ESTIMATED PRODUCTION OF CRUDE OIL
IN COMMUNIST CHINA

1949-62 AND 1965 COMMITTEE ESTIMATE

THOUSAND METRIC TONS
PERCENT PERCENT

YEAR NATURAL OF TOTAL SYNTHETIC OF TOTAL

1949 Y 70 57.9 51 42.1
1950 121 NA NA
1951 121 NA NA

( 1952 Y 195 44.8 240 55.2
1953 Y 306 49.2 316 50.8
1954 Y 382 48.4 407 51.6
1955 Y 423 43.8 543 56.2
1956 Y 589 50.6 574 49.4
1957 Y 861 59.1 597 40.9
1958 Y 1,464 65.2 781 34.8
1959-Plan NA

-Actual NA NA
1960-Plan NA NA

-Actual NA NA
1961-Plan NA NA

-Estimate NA NA
1962-Plan NA NA
Karamai Fields 3,000
Yu-men 1,600
Other 900
1965 Committee Estimate

Y 11 £I l/ gj .v
121 y S!/ .1/ !I Committee estimate.

(

TOTAL

121
202
305
435
622
789
966

1,163
1,458
2,245
3,500 £I
3,700 S!/
5,200 ~
5,000 !I

NA
5,250
5,500

6,900
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In the 1953-58 period the Yu-men fields were the major
natural crude producing fields. In 1958 commercial production (
was begun at the highly promising Karamai fields. The per-
centages of the natural crude production furnished by these two
fields were as follows:

PERCENT OF TOTAL NATIONAL
PRODUCTION

YEAR YU-MEN

1953 76
1955 91
1957 90
1958 72

KARAMAI

24

An increase in the extraction of natural crude oil in
Communist China depends to a great degree upon the drilling of
shallow wells, to tap productive strata lying near the surface
of the earth. The total area of shallow-lying deposits is
calculated at 1,000 square kilometers. In the Karamai region,
where exploitation of shallow strata was first begun, these
deposits occupy an area of about 200 square kilometers.
Earlier it had been considered that the exploitation of such
deposits was not effective and not economical, thus attention
had been turned to the exploration and development of large
deepe,r deposits.

The production of synthetic crude oil is concentrated
in northeast China, in the former Manchuria area, although the
deposits of coal and shale are distributed throughout the
country.

The reserves of those coals which lend themselves most
readily to thermal processing are estimated at 43 billion tons
(1956), and the proved reserves of fuel shales are estimated at
more than 18 billion tons, or the equivalent of about 700 million
tons of shale tars.

In 1929 the first shale oil plant at Fushun was
completed, and beginning with the next year, an annual output
of up to 73,000 tons of raw oil was obtained. From the
73,000 tons of raw oil there was obtained 55,000 tons of
sYnthetic crude oil, 13 thousand tons of paraffin and 5,000
tons of coke.
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The Fu-shun plant No.1 suffered some damag~ during the war
but in 1949, a total of 51,000 tons of synthetic crude oil were
produced at its facilities. These installations now have a
total annual capacity of 500,000 tons. In 1958 in southern
China in the Province of Kwangtung, construction was begun of
facilities for the processing of fuel shales from local
deposits. Upon completion, this plant is to have an annual
capacity of 1 million tons per year.

As a part of the so-called "leap-forward" program,
Communist China planned to construct a large number of small
plants for the production of synthetic liquid fuels. A number
of these enterprises were built but their small capacity,
coupled with an apparent lack of operational experience, has
made the program extremely inefficient and a rather undependable
source of fuel.

B. Natural Gas

Only minor amounts of natural gas are produced in
Communist China. Probably the most conspicuous use of this
fuel has been as a substitute fuel for carburetor engines, par-

( ticularly buses, at a time when liquid fuels were in short
supply. In particular, buses were fueled by natural gas drawn
from large bags resting on the roof of the vehicle. The re­
ported production of natural gas to Communist China during the
years 1953-58 is given in the following table.

TABLE 13-5

PRODUCTION OF NATURAL GAS
IN COMMUNIST CHINA

1953-58

AMOUNT
(THOUSAND CUBIC METERS)

41,552
54,909
64,611
72,744

133,458

(

YEAR

1953
1954
1955
1956
1957
1958-Associated

-Non-Associated
106,000

85,000
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SECTION 42

REFINING OF PETROLEUM

In 1961 the annual refining capacity in Communist China
totalled 5,500,000 tons, of which 800,000 tons or 14.5 percent
were synthetic plants and 4,700,000 tons or 85.5 percent were
natural crude refineries. Annual capacities of the individual
shale oil and synthetic plants and of the natural crude oil
refineries in China for 1961 are given in Table 13-6. Con­
siderable effort has been exerted in recent years in the con­
struction of new refining capacity. The first units of a new
crude oil refinery at Lan-chou went on stream in 1958. Con­
struction of the second phase is now under way. Completed in
the first phase were a cat cracker for producing high octane
aviation gasoline, a propane deasphalting unit and facilities
for the processing of natural gas. This refinery is being built
primarily with Soviet aid: 85 percent of the material and
equipment used in the first stage of construction was supplied
by the Soviet Union. Current charge capacity of the Lan-chou
refinery is 1 million tons per year (20,000 BID). When this
refinery is completed it will have a charge of 5 million tons
per year (100,000 BID) and will refine crude oil from Karamai,
the Tsaidam basin, Yu-men, and Tu-shan-tzu in Sinkiang. Crude
is delivered to the refinery by rail and truck, and tentative
plans call for linking the refinery to the oil fields by means
of pipelines.

At the beginning of 1959, construction was completed on
a 10,000 barrel-per-day refinery at Yu-men. Other refineries
in Communist China which process natural crude oil are located
at Shanghai, Dairen, Tu-shan-tzu, Leng-hu, and Chin-hsi. Of
these, the largest is the Tu-shan-tzu or Sinkiang refinery,
which has a capacity of 1 million tons per year. Next in size
is the Yu-men refinery, with a capacity of 800,000 tons per
year (16,000 BID).

In addition to facilities for the processing of natural
crude oil, Communist China has available a limited capability
for the output of petroleum products by shale oil and coal
hydrogenation plants. This capacity represents an estimated
14.5 percent of total refinery capacity in Communist China.
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TABLE 13-6

ANNUAL CAPACITIES OF REFINING
FACILITIES IN COMMUNIST CHINA

1961

ANNUAL CAPACITY
(THOUSAND

METRIC TONS)

FACILITIES AT SHALE OIL
AND SYNTHETIC PLANTS

PERCENT
OF TOTAL

Refinery No.1, Fu-shun
(shale oil plant)

Refinery No.3, Fu-shun
Refinery No.6, Chin-chou

(Fischer-Tropsch)
Maoming Shale Oil Plant
Unlocated (numerous

small plants)

SUB-TOTAL

NATURAL CRUDE OIL REFINERIES

Tu-shan-tzu (Sinkiang)
Lan-chou
Yu-men
Dairen (Refinery No.7)
Shanghai
Leng-hu
Chin-hsi (Refinery No.5)
Other (several small

refineries)

SUB-TOTAL

TOTAL CAPACITY Y

397

400

100
100

100

800

1,000
1,000

800
750
500
300
250

100

4,700

5,500

7.3

1.8
1.8

1.8

14.5

18.2
18.2
14.5
13.6
9.1
5.5
4.5

1.8

85.5

100.0
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SECTION 43

PETROLEUM TRANSPORT

Most of the movement of petroleum in Communist China is
handled by rail. The only two oil pipelines now in use in
China, the first constructed during 1958 and the second in the
following year, carry crude oil from the Karamai fields to the
oil refinery at Tu-shan-tzu. These pipelines, each 150 kilo­
meters in length, can move about 800 thousand tons per year.
The lack of adequate transport facilities has proved to be a
major handicap to the efficient development of the petroleum
industry.
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SECTION 44

DEMAND FOR PETROLEUM

The petroleum supply/demand situation for Communist
China is shown in the following table.

TABLE 13-7

APPARENT DEMAND FOR PETROLEUM
IN COMMUNIST CHINA

1955-60

THOUSAND METRIC TONS

SUPPLY 1955 1956 1957 1958 1959 1960

Production 966.0 1,163.0 1,458.0 2,245.0 3,700.0 5,000.0
Imports* 1,589.2 1,732.3 1,802.7 2,507.2 3,048.2 2,962.8

( TOTAL 2,555.2 2,895.3 3,260.7 4,752.2 6,748.2 7,962.8

DEMAND

Exports .0 .0 .0 .0 .0 .0
Apparent

Consumption 2,555.2 2,895.3 3,260.7 4,752.2 6,748.2 7,962.8

TOTAL 2,555.2 2,895.3 3,260.7 4,752.2 6,748.2 7,962.8

* From the Soviet Union ohly.lI Unknown but insignificant
quantities are imported from Albania and Rumania.

Through 1958 more than one-half of the demand for
petroleum was supplied by imports. In 1959 and 1960 indigenous
production was such as to stabilize imports at about 3 million
tons. Nevertheless, it is probable that the situation is
temporary and that imports will gradually increase at least
through 1965. In that year it is probable that such imports
will reach 5 million tons, and that these imports will be
almost wholly from the Soviet Union.
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CHAPTER XIV

COAL - COMMUNIST CHINA

The major source of primary energy for Communist China
is, and has been, coal. At present, coal probably provides
almost 88 percent of the energy requirements of the country. In
terms of proved reserves of coal, Communist China ranks third
in the world, after the USSR and the U.S., with such reserves
totalling 170 billion tons in 1958.

TABLE 14-1

PRODUCTION OF COAL IN COMMUNIST CHINA
1940-60

(

* Estimate.

YEAR

1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960

401

MILLION
METRIC

TONS

46.8
58.8
61.9
53.6
50.5
23.9
18.4
19.5
14.2
32.4
42.0 *
55.0 *
66.5
69.7
83.7
98.3

110.4
130.7
270.2
355.0 *
425.0



During the first Five-Year Plan in Communist China
(1952-57), 11.9 percent of the total capital investment in all
industry was assigned to capital construction in the coal
industry. By the end of this period, more than one-half (55
percent) of the total capital investment in the coal industry
was being diverted to new mines and plants. Nevertheless, the
growth in coal production during 1953-57 was based primarily
on the expansion and reconstruction of existing mine capacity.
In 1957, only 25 percent of the output was provided by new
capacity obtained during the first Five-Year Plan.

The larger portion of the annual production of coal in
Communist China is directed to meet communal needs. This share
--43.5 percent--has remained constant during the years 1952-57.
On the other hand, the requirements of industry have increased
from 27 percent of the annual production in 1952 to about 38
percent in 1957. Distribution of the consumption of coal in
China among the various consumers in 1952 and 1957 is given in
the following table.

TABLE 14-2

CONSUMPTION OF COAL IN
COMMUNIST CHINA BY SECTOR

(1952 AND 1957

1952 1957

AMOUNT AMOUNT
(MILLION PERCENT (MILLION PERCENT

METRIC OF METRIC OF
CONSUMING SECTOR TONS) TOTAL TONS) TOTAL

Industry 15.67 27.0 49.1 37.8
Including:
Metallurgical (4.85) (8.4) (12.7) (9.8)
Electric Power
Stations (3.00) (5.2) (11. 2) (8.6)

Coal Industry (1. 80) (3.1) (4.2) (3.2)

Transport 6.98 12.0 10.8 8.3
of which, Railroads (6.70) (11. 6) (9.8) (7.5)

Communal Consumers 25.22 43.5 56.5 43.5

Other 10.13 17.5 13.6 10.4

TOTAL 58.00 100.0 130.0 100.00

I
\'
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More than one-half of the annual consumption of coal is
concentrated in N.E. China (Mukden and Harbin) and in N. China
(Peking and Tyan'tszin). During the second Five-Year Plan
(1958-62) the consumption of coal in the South-Central part of
China is to increase as the result of construction of the
Wu-han metallurgical combine and completion of the Paotou Lan­
chou Railroad.

Considerable attention has been given to the construc­
tion of so-called small, local mines, designed to supply coal
to the local populace, to some industrial enterprises and to
meet certain transport needs. These mines, with output of less
than 300,000 tons per year each, can be constructed quickly,
with comparatively little capital investment and, as the result
of being located close to the consumer, offer reduced trans­
portation expenditures. In 1957, the output of coal was dis­
tributed as follows:

MILLION
METRIC TONS PERCENT OF TOTAL

Local Mines 31 23.8

Mines of Coal Industry 93 71.6

Agricultural Co-ops 6 4.6
( TOTAL 130 100.0

(
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CHAPTER XV

HYDROELECTRIC POWER - COMMUNIST CHINA

In terms of hydroelectric power resources, Communist
China ranks first in the world. Hydroelectric resources of the
country in 1958 were estimated at 580 million kilowatts, with
a technical potential estimated at 2,000 billion kilowatt
hours per year. Of the reserves of water energy, more than
72 percent is concentrated in Southwest China and 12.4 percent
in Central China.

During the years 1949-59 more than 1.74 million kilo­
watts of hydroelectric power capacity was commissioned in
Communist China; during 1953-57, more than 15 new hydropower
stations were built, including Kvan-ting, Shih-tzy-tan, Shan­
tung, Shang-yu-shui, Ku-tien, Liv-chi-ho and others. In
addition, the Feng-han hydropower station was increased in
capacity from 132.5-megawatts to 568-megawatts.

In 1959-60, construction was begun on about 50 hydro­
power stations with a total capacity of 9.9 million kilowatts.

TABLE 15-1

TECHNICAL-ECONOMIC INDICES OF SELECTED HYDROPOWER PLANTS
BUILT IN COMMUNIST CHINA DURING 1953-57

ANNUAL UNIT COST
OUTPUT CAPACITY (YUAN/

(MILLION KILOWATT-
NAME OF PLANT RIVER KI LOWATT-HOURS) HOURS)

Shih-tzu-tan Lung-chi Ho 206 48 1,525
Shang-yu-shui Shang-yu-chiang 290 60 955
Kvan-t'ing Yung-ting Ho 83 30 1,560
Huang-tan-kov Ch'ang Chiang 145 30 1,590
Ku-t'ien Ku-t'ien Ch'i 395 62 1,370
Liu-chi Ho Liu-Chi Ho 158 42 965
Mei-shan Huai Ho 145 40 420
I-1i Ho No. 2 I-1i Ho 97 18 635

TOTAL 1,519 330
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As a result of construction of new hydropower plants
during 1953-57 and of the probable fulfillment of plans for new
construction during 1959-60, the share of hydroelectric power
in the total national generation of electric power is to
increase from 25 percent in 1957 to 40 percent in 1962. Data
on the output of electric power in Communist China in 1941,
1952-60 and the demand for 1962 are given in the following
table.

TABLE 15-2

OUTPUT OF ELECTRIC POWER
IN COMMUNIST CHINA

1941, 1949, 1952-60 AND 1962 DEMAND

AMOUNT OF WHICH,
(BILLION FROM HYDROSTATIONS

YEAR KILOWATT HOURS) (BILLION KILOWATT HOURS)

1941 5.950 NA

1949 4.308 NA

1952 7.261 NA

1953 19.195 NA (
1954 11. 001 NA

1955 12.278 NA

1956 16.593 NA

1957 19.300 4.82

1958 27.500 NA

1959 41.500 NA

1960 55.500 NA

1962 Demand 74.000 29.60

Little information is available on the consumption of
electric power by consuming sector. In 1955, the last year for
which data are available, the distribution was as follows:

(
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CONSUMER

Industry and Transport
Of Which:

Textiles

Fuel Extraction

Machine Construction

Metallurgy

Chemical Industry

paper

Food

Electric Power Stations Plus
Losses in Transmission

Other

Illumination

Other
TOTAL
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PERCENT OF TOTAL

14.5

14.3

9.7

9.6

8.1

5.0

4.9

15.1

4.0

SHARE

85.2

12.3

2.5

100.0
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CHAPTER XVI

ENERGY IN MONGOLIA

The energy industry of Mongolia is only of passing
interest. The production of coal has increased only slightly in
recent years, from 209 thousand tons in 1953 to 343 thousand
tons in 1956, and, to about 400 thousand tons in 1959. The
major deposit is the Na1aykhi field.

Only one oil field--Dzunbay--current1y is being
exploited. The production of crude oil in Mongolia has
increased from 27,000 tons in 1958 to 53,000 tons in 1961.1/
The annual production is charged to two refineries and the
product yield is sufficient to meet to a large degree the
needs of the country.

The geographic distribution of the fuels-energy
resources of Mongolia is given on Map No. 25.

409



MAP NO.2 5

", - CRUDE OIL

• - COAL

Rss
v /

i
~~~~. (
( 1 ~

/
'.,r~.......,\ ) \ SUKHE-BATOR :r........ ~."\.... /."-.,. .,...__' ALTAN-BULAG /. r"'-'
o' . "-t~. . .

r{
-- '. ULAAN~ .' , .........'-.. BAYAN-ULA I

\_ GOOM. ))~., 0 •
: \.) ,"'7" {

"\. Y"'.\ J' .-----"" ...L BULGAN \ . . ..~. ..... ......." '. ""-'- . ('-- -'-' ' ~ "",\. (~". "",- uLAN-BATOR i \. ............"6 ,.\

) ~~ ~ .! \. /'., ~ .) ONDOR-HAAN /' ._.-...... --"~
., • TSETSERLING •~ , ..... .or

\
! \.. cy '-.."", /1~ " BAYAN-BULAGO.\ r. I ° '-. ..I

{;

\0-'- , . l',1: _.' '-~ I . BARU-URT -'y
,-•.:J I 0·...,..·/· (( •.

BULGAN I . BAYAN-HONGOR \-J'-'-'~-'-.-J \ ._. 1"o o' . 0 T ~'-'-'jo ") I"
( ; YUSUN-BULAG ") f~Y_HE/,i MAND;L-GOffi ') ( ./.....

"'.........~M 0 t. \ i SAYNo'~NDr-''/
(

N G ') 0 !,."", L I ~ A ., i
( I \. .-....( ~~. i (. y._..-J -"',_.s \ .7\ / \,.__. \ ~/>

~.........'-t.J"..-.-.,., /"j.~./
'r......... ./'"

C "'-""~'.('
H I N ~

~
I-'
o

DISTRIBUTION OF FUELS-ENERGY RESOURCES OF MONGOLIA

(' ~\



PAR T S I X

ENERGY AND PETROLEUM

PRODUCTION AND CONSUMPTION

IN THE SINO-SOVIET BLOC



(

(

~~~~n ~ ~

PART SIX

ENERGY AND PETROLEUM PRODUCTION AND
CONSUMPTION IN THE SOVIET BLOC

Table A summarizes the production and consumption of
primary energy in the Sino-Soviet bloc in 1960. In this table,
Communist China is the only one of the Far East countries of
the Bloc which is included, because of incomplete data on the
other Far East satellites. The production and consumption of
energy in the latter countries is insignificant with respect
to the total, however.

Table A underlines the great importance of coal as a
source of energy to the Bloc as a whole. Coal provided
seventy-one percent of all primary commercial energy proquced
in the Bloc in 1960, with 19 percent prOVided by liquid petro­
leum, 6 percent by natural gas, and 4 percent by hydroelectric
power. In spite of the rapid increases expected for production
of crude oil and natural gas in the USSR, coal will continue
to be the major energy source for the Bloc for many years to
come.

Table A shows that the Bloc as a whole exported 4 per­
cent of its primary commercial energy production to the Free
World in 1960, the major portion of these exports being petroleum.
China and East Europe were net importers of petroleum from the
USSR, and East Europe and the USSR were net exporters of coal.

The role of the Soviet Union as an energy producer in
the Bloc is less significant than its role as a petroleum
producer. Of the total primary energy produced in the Bloc in
1960, 52 percent was supplied by the USSR, with the remainder
supplied in roughly equal amounts by China and the European
Satellites. Thus, the USSR has an obvious interest in the con­
tinued exploitation of the coal and hydroelectric resources of
the satellite countries.

From the standpoint of petroleum production, however,
the Soviet Union is clearly the preponderant force. Table B
summarizes the petroleum supply and demand picture for the
Sino-Soviet Bloc in 1956 and presents estimates for 1961 and
1965. It can be seen that total Bloc petroleum production

412



increased from 100.5 million tons in 1956 to an estimated 188.8
million tons in 1961, and the Committee predicts that this total (
will reach between 295 and 300 million tons by 1965 (including
natural gas liquids and synthetics). The great bulk of the
petroleum production increase has in the past and will in the
future come from the USSR. The USSR provided 83 percent of
Bloc petroleum production in 1956, 88 percent in 1961, and is
expected to provide 91 percent in 1965. Despite an increasing
deficiency of supplies with respect to consumption in the
Satellite countries, the Soviet production of crude oil will be
adequate not only to meet this deficiency but to permit ever­
increasing exports to the Free World. Table B predicts a
surplus of 51.0 million tons available for export from the Bloc
in 1965. The historical volumes of petroleum exports from the
Bloc and possible disposition of future surpluses are discussed
in more detail in the Chapter XVIII on Petroleum Trade.

(
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TABLE A

PRODUCTION, CONSUMPTION AND NET EXPORTS OF ENERGY
IN THE SINO-SOVIET BLOC

1960* Y
(Million Metric Tons of Standard Fuel)

PRODUCTION CONSUMPTION NET EXPORT

COAL
USSR 373.1 365.7 7.4
East E~ope 238.6 229.7 8.9
China b 297.5 297.5

Total Bloc 909.2 892.9 16.3
Percent of Total

Energy Produced 71

LIQUID PETROLEUM
USS,a 211.5 170.0 41. 5
East Europe 20.7 22.7 (2.0)
China hi 7.5 11. 7 (4.2)

Total Bloc 239.7 204.4 35.3
Percent of Total

Energy Produced 19

NATURAL GAS
USSR 54.4 54.2 0.2

( East E~ope 16.8 17.0 (0.2)
China b neg. neg.

Total Bloc 71. 2 £I 71.2 0
Percent of Total

Energy Produced 6

HYDRO

USSR 23.9 23.9
East Europe 2.9 2.9
China hi 30.5 30.5

Total Bloc 57.3 57.3
Percent of Total

Energy Produced 4

TOTAL ENERGY

USSR 662.9 613.8 49.1
East Europe 279.0 272.3 6.7
China 335.5 339.7 (4.2)

Total Bloc 1,277.4 1,225.8 51.6

(

* Derived from appropriate sections in this report.
Excludes wood, peat and shale with the exception of China
where shale liquids are included as liquid petroleum.
Other Asian nations in the Bloc are not included because
of lack of complete data.
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TABLE B

PRODUCTION AND CONS~PTION OF
PETROLEUM IN THE SINO-SOVIET BLOC

1956 AND COMMITTEE ESTIMATES FOR 1961 AND 1965* sI
(Million Metric Tons)

1956
Production Consumption

1961 COMMITTEE ESTIMATE
Production Consumption

1965 COMMITTEE ESTIMATE
Production Consumption

USSR

EAST EUROPE

84.0 79.0 166.0 130.0 270.0 200.0

of::l.
I-'
U1

Albania
Bulgaria
Czechoslovakia
East Germany
Hungary
Poland
Rumania
Total East Europe

CHINA AND FAR EAST

TOTAL

NET EXPORTS FROM BLOC l2/

0.3 0.1 0.8 0.4 1.1 0.7
0.2 0.5 0.2 1.2 0.3 1.8
0.4 1.6 0.5 3.3 0.6 6.1
2.0 2.0 2.0 3.4 2.0 5.0
1.3 1.6 1.5 2.8 1.8 4.6
0.2 1.7 0.2 3.0 0.3 4.9

10.9 5.0 11.6 5.3 12.5 7.7
1~.3 12.5 16.8 19.4 18.6 30.8

1.2 2.9 5.3 8.8 7.0 13.8

100.5 94.4 188.1 158.2 295.6 244.6

6.1 29.9 51. 0 £!

* Derived from data in other sections of this Report.
~ Including natural gas liquids and synthetics, except for USSR in 1956 and 1961.
Q/ Equivalent to total exports less imports from Free World.
£! Represents an estimated surplus available for export from the Bloc if

Free World markets are found.

~.
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c HAP TE R XVII

TOTAL TRADE

SECTION 45

HISTORICAL

Among the first things to be nationalized when the
Communists came to power in Russia was foreign trade. A
government decree of April 23, 1918, prohibited all import and
export transactions except through the intermediary of special
state agencies. Later a single Commissariat of Foreign Trade
was established to plan, regulate and control foreign trade.
This agency, now known as the Ministry of Foreign Trade, uses
trading corporations or missions in different countries
through which it buys and sells in Free World markets.

While there have been some changes in form through the
years, the principle of maintaining a state monopoly over
exports and imports has never been infringed. Even during the
period of the New Economic Policy in the early 1920's, when
the Communists relaxed some controls over certain sectors of
the Soviet economy, foreign trade continued to be rigidly
controlled.

The USSR considered it essential that foreign trade be
monopolized in order to make it entirely subordinate to the
aims of the country's national economic plans. Aside from this,
however, it was recognized that complete control over foreign
trade had other purposes. Such control provides:

(a) Complete protection of the domestic economy
against foreign competition.

(b) Isolation of the internal currency from the
influence of foreign exchange markets.

(c) A strong bargaining position in trading with
free enterprise countries.
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(d) Ability to discriminate among purchasers and
suppliers and to sell in foreign markets without
regard for normal commercial considerations or
internal costs.

(e) Flexibility to adjust trade to serve political
objectives.

Premier Khrushchev underscored the importance of the
last purpose when he stated that "We value trade least for
economic reasons and most for political purposes." Clearly
Soviet Bloc trade, which is backed by the monolithic power of
the State, cannot be considered on the same terms as the trade
of individual private companies motivated ~¥ commercial
objectives. The foreign trade of the Soviet Bloc is but one
element in the Soviet Union's plan to consolidate its own power
and to extend Communistic influence over countries that deal
with it.

Specifically, the foreign trade and aid program of the
Soviet Bloc is aimed at:

(a) Obtaining vital strategic materials and technical
know-how from the Free World to strengthen the
Communist economic-military base.

(b) Spreading Communism through extension of state
control in countries with whom they trade, thus
expanding their area of immediate ideological
influence and eventual control.

(c) Destroying operations of private companies. The
USSR recognizes that large commercial firms,
particularly the international oil companies, are
not only a source of strength to the Free World,
but pose a threat to extension of their own
ideology of state control.

(d) Creating unrest and political instability in
areas of vital importance to the defenses of the
Free World.

The collapse of the Russian economy, and the Communist
Revolution in 1917, were accompanied by a sharp reduction in
Russian foreign trade from pre-World,War I volumes. In the
early years of the Soviet Union her foreign trade was aimed at
obtaining assistance in the rapid industrialization which the
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Soviet leaders felt so important. An all-out effort was made
to export in order to pay for the imports of capital goods and
technology even though it meant depriving the Soviet people of
many of the necessities for human comfort. By 1930 the volume
of trade had regained 50 to 70 percent of the 1913 level.

In the early 1930's the USSR was buying entire facto­
ries together with know-how and technicians and was utilizing
the services of thousands of foreign engineers. In the late
1930's, exports of the USSR dropped to about half the 1930
level partly due to poor production performance in the
traditional export lines and a growing philosophy of self­
sufficiency as well as a world contraction in foreign trade.

During World War II USSR exports fell to almost nothing
and she became almost wholly a receiver of goods from the West.
Some $11 billion worth of Lend-Lease aid arrived in the USSR
during the period of Soviet alliance with the West. After the
war, export trade was resumed with great difficulty by the
wartorn Soviet Union and this trade was largely with the newly
acquired satellites.

The trade of the satellite areas before World War II
had been strongly oriented toward the West. Taken as a group
they were primarily exporters of foodstuffs and raw materials,
Czechoslovakia and East Germany being the only two that could
be termed industrialized. In exchange for the raw materials,
these countries bought finished products manufactured in the
industrialized West. In the post-war period trade between the
satellites and the Free World decreased partly because of the
destruction of the war but largely due to the realignment of
their economies with the Soviet Bloc. The satellites also
followed a deliberate policy of self-sufficiency under their
Stalinist leaders; hence the trade between these countries and
the Free World followed a pattern similar to that of the USSR.

During the first years following World War II, the
SinO-Soviet Bloc trade with the Free World remained relatively
constant at a low level as shown in Table 17-1. The reasons
were both economic and political--economic, because agriculture
in East Europe was slow in providing food surpluses for inter­
national trade; and political, because Stalin was convinced that
an isolationist policy on the part of the Communist Bloc could
work only to the advantage of the Bloc and the disadvantage of
the West. Stalin had been successful in expanding the
communistic regime to include a third of the world's population
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TABLE 17-1

FREE WORLD TRADE WITH SOVIET BLOC
1947 - 1960

($U.S. Million)

FREE WORLD IMPORTS FROM * TOTAL
EUROPEAN CHINA & EASTERN FREE WORLD

YEAR USSR·~ SATELLITES ~I BLOC COUNTRIES al TOTAL ~ IMPORTS bl

1947 273.9 732.9 417.9 1,424.7 56,307
1948 493.7 1,026.0 488.3 2,008.0 60,362
1949 280.7 1,089.9 426.2 1,796.8 59,907

1950 252.1 939.8 534.7 1,726.6 59,884
1951 390.6 967.5 524.9 1,883.0 82,100
1952 463.1 794.4 369.0 1,626.5 80,698
1953 374.1 803.2 442.7 1,620.0 76,972
1954 495.6 955.5 386.7 1,837.8 80,001

1955 635.6 1,283.7 496.9 2,416.2 89,497
1956 806.3 1,473.1 657.5 2,936.9 98,698
1957 1,041. 9 1,520.2 647.4 3,209.5 107,902
1958 1,045.5 1,690.5 773.8 3,509.8 101,140
1959 1,236.9 1,772.0 718.5 3,727.4 106,590

1960 1,504.3 2,117.7 784.0 4,406.0 ).19,080

FREE WORLD EXPORTS TO * TOTAL
FREE WORLD

EXPORTS £1

1947 477.0 856.5 672.3 2,005.8 50,812
1948 533.5 900.7 534.3 1,968.5 54,257
1949 428.4 914.2 324.1 1,666.7 54(992

1950 301.1 791.6 452.1 1,544.8 57,240
1951 387.5 854.2 446.2 1,687.9 77,271
1952 483.3 682.4 272.6 1,438.3 74,391
1953 423.5 677.8 287.6 1,388.9 75,276
1954 576.7 896.0 294.4 '1,767.1 78,070

1955 601.6 1,158.1 317.3 2,077.0 84,833
1956 784.1 1,318.5 434.2 2,536.8 94,146
1957 1,016.9 1,567.2 534.0 3,118.1 100,971
1958 1,013.0 1,634.0 779.3 3,426.3 96,110
1959 1,149.0 1,852.9 689.0 3,690.9 101,850

1960 1,565.0 2,175.4 702.4 4,442.8 113,530

(

BLOC AS
PERCENT OF

WORLD

2.5
3.3
3.0

2.9
2.3
2.0
2.1
2.3

2.7
3.0
3.0
3.5
3.5

3.7

3.9
3.6
3.0

2.7
(

2.2
1.9
1.8
2.3

2.4
2.7
3.1
3.6
3.6

3.9

* All countries for which data are available that imported from or exported to the Soviet Bloc
merchandise valued at $1 million or more in anyone year are included above.

Exports of all countries are valued f.o.b., port of shipment, except those from Canada and the
Union of South Africa which are f.o.b. inland point of shipment, and those from Sudan (1947-52)
and the United States which are valued at f.a.s.

Imports are valued c.i.f., except for following countries which value imports f.o.b. country of
export: Australia, Canada, Cuba, Paraguay, Philippines, South West Africa, Union of South Africa,
U. S., and Venezuela. New Zealand reports current domestic value, country of export.

Wherever possible, the statistics have been converted from original currency units to United
States dollars at the rates published by the International Monetary Fund. Otherwise, rates
as reported by the countries themselves have been used.
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and he believed that serious economic problems would be created
in the west by denying this vast market to the capitalist
countries.

Exports from the European satellites to the Free World
were at a level of about $900 million per year from 1949 to
1953. China's exports were at about $400 million per year
during the same period. For the entire Soviet Bloc, exports
to (or imports from) the Free World gradually declined from a
1948 level of about $2 billion, or 3-1/2 percent of the entire
Free World trade, to about $1.5 billion in 1953, or 2 percent
of total Free World trade.

With the death of Stalin in 1953, the commercial policy
of the Communists towards the Free World was reversed almost
immediately. The reasons behind this shift are difficult to
assess, but up to Stalin's death the postwar foreign policy of
the USSR was not especially successful. A new approach was
needed. It is apparent that the new regime realized that
limited commerce with the Free World was denying the Communist
Bloc needed technology and industrial equipment. Furthermore,
they were aware that all of the opportunities offered by trade
to spread Communism were not being exploited. While the basic
objectives of the Communists towards the Free World remained
the same, the tactics through which they sought to achieve
them were changed. The new party line became "peaceful co­
existence" through trade. The Soviet Trade Ministry moved
vigorously to conclude a large number of bi-lateral trade aggree­
ments. Orders were placed for a wide range of industrial
equipment, plants and transportation equipment. Free World
imports from the USSR rose from about $374 million in 1953 to
$1,504 million in 1960. A similar trend was also evident for
the European satellites and China. Shipments to the Free World
from the European satellites rose from $803 million in 1953 to
$2,118 million in 1960. For China the increase was from $443
million to $784 million. Thus exports from the entire Bloc to
the Free World nearly tripled in the years 1953 to 1960,
growing from $1.6 billion to $4.4 billion. Imports from the
Free World had a corresponding increase from $1.4 billion to
$4.4 billion. In 1960, the Bloc was participating in Free
World trade to the extent of about 3.8 percent. Hence in terms
of relative significance, Bloc trade with the Free World had
doubled since 1953 when it represented less than 2 percent.

Table 17-2 shows the total volume of Soviet Bloc trade
in 1960 with each of the Free World trading countries. Two­
thirds of the East-West trade in 1960 is attributable to Western

422





(
TABLE 17-2

VALUE OF IMPORTS FROM AND EXPORTS TO THE SOVIET BLOC ~
1 9 6 0

($US Million)

(Cont'd)

IMPORTS EXPORTS

COUNTRY
FROM TOTAL FROM SOVIET BLOC

WORLD AMOUNT PERCENT
TO TOTAL TO SOVIET BLOC

WORLD ~ PERCENT EI

Algeria 1,265.3 10.8 0.9 394.4 2.2
Angola 127.6 0.4 0.3 124.0 2.6
Cameroun 84.5 1.0 1.2 97.0 0.5
Congo Republic 179.3 2.1 1.2 337.7 0.8
Egypt 646.4 161.2 24.9 550.0 244.3
Ethiopia 88.3 4.6 5.2 80.8 0.9
Ghana 362.9 15.0 4.1 325.2 22.5'
Guinea 49.9 22.0 44.1 55.1 12.6
Libya 165.3 2.4 1.5 11.3 0.7
Morocco 413.0 22.7 5.5 353.9 16.0
Nigeria 602.5 16.7 2.8 461.7 9.6
Rhodesia and Nyasa1and 439.2 2.0 0.5 576.4 17.0
Senegal, Mali and Mauritania 172.1 6.5 3.8 NA NA
Sudan 189.9 16.7 8.8 182.0 23.6
Togo 26.1 0.1 14.5 0.1
Tunisia 190.7 6.7 3.5 119.7 3.9
uganda 40.4 0.1 0.2 120.2 5.1
Union of South Africa 1,556.0 14.5 0.9 1,226.3 18.9

(
TOTAL 6,599.4 305.4 5,030.2 381.3

SOUTH ASIA, FAR EAST AND OCEANIA

Afghanistan 71.9 32.2 44.8 81.2 16.8
Australia 2,367.6 25.0 1.1 2,054.7 96.7
Burma 259.3 35.4 13.7 223.7 14.9
Ceylon 411.5 32.4 7.9 384.6 37.5
Hong Kong 1,026.1 215.4 21.0 689.1 22.7
India 2,123.8 74.4 3.5 1,333.2 108.3
Indonesia 574.1 72.4 12.6 840.4 70.3
Japan 4,491.1 125.0 2.8 4,054.9 73.4
Malaya and Singapore 1,480.7 64.0 4.3 1,538.2 143.9
New Zealand 700.6 3.0 0.4 790.5 26.0
Pakistan 653.5 14.9 2.3 393.4 30.7
South Vietnam and Cambodia 95.0 14.4 15.2 69.7 7.0
Taiwan 296.8 2.2 0.7 NA NA
Thailand 456.2 ---2.2 1.2 408.4 ~

TOTAL 15,008.2 716.2 12,862.0 657.0

GRAND TOTAL 109,354.6 4,409.8 101,492.1 4,436.7

~ ]I
!Y Dash indicates negligible or known to be zero.

£! Estimate.
gj Export values exclude oil shipments.
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Europe with widely varying degrees of dependence on such trade
between individual countries. Finland, Iceland, Yugoslavia
and Greece showed the greatest proportions of Bloc trade in
total international trade. West Germany is by far the largest
trader with the Bloc although such trade represents only about
7 percent of her total trade. Table 17-2 also shows the high
degree of dependence of some of the developing countries in
Africa and Asia on Sino-Soviet Bloc trade.

Figures from the u.S. Department of Commerce showing
the types of materials traded between the Sino-Soviet Bloc and
individual Free World countries in 1960 are listed in Tables
17-3 and 17-4. Totals are as follows:

FREE WORLD TRADE WITH
SINO-SOVIET BLOC - 1960

($ u.S. Million)

(

COMMODITY EXPORTS TO BLOC IMPORTS FROM BLOC

Food, Beverages, and Tobacco 667.0 920.8
Chemicals 302.7 243.5
Metals and Metal Shapes 902.1 343.5
Machinery and Plants 625.8 289.8

(Transport Equipment 180.3 141.3
Other Manufactured 431.2 767.0
Crude Material 1,275.0 831.8
Fuels (Excluding Oil) 11.2 314.6
Total Oil 6.6 450.3
Miscellaneous 40.4 66.4

TOTAL 4,442.3 4,369.0

The bulk of the Free World sales to the Bloc in 1960
were in crude materials, metals, chemicals, machinery and plants,
and manufactured goods. Half of the total crude materials
exports of $1.3 bi11ion* were textile fibers, including syn­
thetic fibers. Rubber accounted for about one-fourth of the
crude materials, and the remaining quarter included such items
as ores, minerals, hides, pulp, and wood. Sugar and grains
represented the largest food items of Bloc purchases, and
electrical equipment the largest category in machinery and plants.

* Minor inconsistencies in trade numbers may be noted throughout
Part VI, due to the variety of sources used.
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(

Food, crude materials, manufactured goods, and fuels
represented the major Free World imports from the Bloc in 1960.
Petroleum (including petroleum products) was by far the largest
single item, and represented between 10 and 11 percent of all
imports from the USSR and her satellites.
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TAb......!: 17-4

VALUE OF FREE WORLD IMPORTS FROM SOVIET BLOC BY MAJOR. CATEGORY ~121
1960

($U. S. Million)

FOOD METALS

BEVERAGES & METAL MACHINERY TRANSPORT CRUDE OTHER FUELS BLOC OIL IMPORTS

COUNTRY & TOBACCO CHEMICALS SHAPES & PLANTS EQUIPMENT MATERIALS MANUFACTURED MISCELLANEOUS EXCEPT OIL CRUDE OIL PRODUCTS TOTAL

NORTH AMERICA

Canada 3.5 1.7 0.2 1.0 0.5 2.7 9.5 0.1

Mexico NA NA NA ~A NA NA NA NA NA NA NA NA

United States 30.3 11.1 6.2 1.6 2.6 17.2 11.8 3.0 ---

TOTAL 33.8 12.8 6.4 2.6 3.1 19.9 21.3 3.1

CARIBBEAN

Cuba 11.8 3.7 10.0 6.4 '4.5 1.9 8.8 18.5 9.2 27.7

SOUTH AMERICA

Argentina 0.8 9.7 19.0 5.0 0.8 1.5 10.8 0.3 0.3

Brazil 16.7 6.9 8.6 23.1 16.7 2.5 0.1 0.6 4.4 5.0

British Guiana
Chile
Columbia NA NA NA NA NA NA NA NA: NA NA NA NA

Equador
Peru
Uruguay 0.1 0.8 1.7 0.4 0.1 0.5 0.6 0.5 0.1 5.7 4.5 10.2

Venezuela ....l.:..£ - 2.7
--

TOTAL 20.0 8.5 20.0 42.5 21.8 1.3 7.3 0.6 10.9 6.3 9.2 15.5

WESTERN EUROPE

Austria 41.8 6.5 10.5 7.9 4.8 29.9 4.7 0.3 47.6 10.2 10.2

Belgium - Luxe."l\bourg 17.0 6.5 9.7 1.8 4.5 24.8 7.6 10.2 0.1 5.6 5.6

Denmark 17.6 6.0 7.5 2.9 1.2 18.2 15.1 0.1 24.3 3.0 3.0

Finland 42.3 13.0 23.8 5.0 15.7 25.0 11.2 0.4 30.9 12.9 38.9 51.8

France 18.4 7.1 9.7 5.2 1.9 55-.2 8.5 2.0 33.5 2.7 33.2 35.9

West Germany 167.8 38.2 54.3 26.5 3.1 168.6 88.6 3.8 79.3 13.3 75.9 89.2

Greece 6.5 3.7 3.2 4.8 1.7 8.8 6.1 2.4 2.7 7.4 8.2 15.6

Iceland ).•1. 6 O.B 1.6 0.9 1.2 1.3 4.2 0.6 8.9 8.9

Ireland 0.%·6 1.:),.3 0.4 2.2 2.0 1.8

Italy ~~J~~. 9 J31!?2 34.8 5.2 0.2 57.6 25.5 11. 7 20.5 48.4 13.5 61. 9

Neth~:r;)ia.p._ds :;:; 29.3 .~.3 10.7 4.3 1.7 37.9 23.2 3.1 1.8 1.1 1.1

Norwp.y i .17.5 :1;.9 OJ. 9 1.4 3.4 8.3 9.0 0.1 1.1 5.6 5.6

Portugal , 3.8 C).1 0.9 0.4 0.2 0.6 0.1 0.6 1.5 1.5

Spain ~. 0.6 1>.2 .-) 0.4 3.8 1.5 0.1 3.9

SW~F!n
20.9 ~11. 9 L7l,".7.7 2.6 0.5 10.2 18.5 0.2 12.4 32.5 32.5

Switzerland 19.1 ; .7.0 ? ~.5 1.6 0.4 10.7 11.0 1.2 2.3 1.7 1.7

United Kingdom 128.1 20.2 ·:n. 7 3.9 0.7 219.1 51.4 2.4 5.6 5.6

Yugoslavia 19.3 19.8 .?,2.?. 8 48.4 ~ .-L2. 39.4 ~ ~ 2.:.2 --2.d -ll:..l

TOTAL 606.1 169.1 240.9 127.1 65.2 685.6 330.5 38.1 278.3 90 0 6 250.8 341.4

MIDDLE.EAST

Aden NA NA NA NA NA NA NA NA NA NA NA NA

Cyprus
-

Iran 3.3 0.6 2.8 3.6 0.9 2.3 16.7
0.2 0.2

Iraq 5.9 0.5 :' 2.7 2.5 1.6 2.1 19.4 3.3

Israel NA NA 'r NA NA NA NA- NA NA NA NA NA NA

Jordan 1.8 0.1 0.3 1.2 3.8

Lebanon 2.2 1.4 0.4 0.2 3.4 8.6
0.9 0.9

Malta
syria 0.3 2.6 2.4 0.2 3.5 1.1 5.4 3.8 3.8

?h 3.1 15.5 6.0 -hQ. 14.3 - - 0.1 Q.:1:.-- --
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MIDDLE EAST

Aden NA NA NA NA NA NA NA NA NA NA NA NA 3. ~

Cyprus 2.~

Iran 3.3 0.6 ,2.8 3.6 0.9 2.3 16.7 0.2 0.2 30.l
Iraq 5.9 0.5 ~, 2.7 2.5 1.6 2.1 19.4 3.3 38.(
Israel NA NA 'r NA NA NA NA- NA NA NA NA NA NA 4.;
Jordan 1.8 , 0.1 0.3 1.2 3.8 7.;
Lebanon 2.2 1.4 0.4 0.2 3.4 8.6 0.9 0.9 17.J
Malta 1.;
Syria 0.3 2.6 2.4 0.2 3.5 1.1 5.4 3.8 3.8 19.:
Turkey 2.6 -h1. 15.5 6.0 --k.Q. 14.3 - 0.1 Q.d 42J

-~

TOTAL 13.2 4.0 12.7 24.7 8.9 13.5 63.9 8.7 5.0 5.0 166.E

AFRICA

Algeria 3.4 0.1 5.3 1.3 0.7 0.7 10.
Angola o.
Cameroun 1.
Congo Republic 2.,
Egypt' 10.5 14.9 20.4 27.8 5.4 15.6 27.6 1.2 1.6 10.1 26.1 36.2 161.'
Ethiopia NA NA NA NA NA NA NA NA NA NA NA NA 4:

"
Ghana 1.0 0.4 0.4 0.3 0.1 12.8 15.
Guinea 4.3 1.1 0.5 1.5 3.1 6.9 3.8 0.8 0.8 22.:
Libya 2.1
Morocco 11.4 0.2 0.3 0.6 0.2 2.4 5.6 1.0 0.8 0.2 1.0 22.:
Nigeria 1.4 0.1 0.1 15.1 0.1 16·i
Rhodesia & Nyasa1and 0.1 0.1 0.1 0.1 1.6 2·1
Senegal, Mali & Mauritania 6.4 0.1 6~

Sudan 4.3 1.3 6.0 5.0 0.1 16;
I

Togo
Tunisia 1.0 5.7 6.'
Uganda 0:

-!

Union of South Africa ~ ~ 0.8 0.3 0.8 9.3 ~ 14.i

1
TOTAL 43.9 17.4 21.8 31.2 9.3 25.4 92.0 12.5 2.7 10.9 27.8 38.7 305)

I
SOUTH ASIA, FAR EAST & OCEANIA

"IAfghanistan 4.4 0.1 0.9 18.6 1.9 - 3.4 2.9 2.9
Australia 1.5 1.1 0.4 1.3 0.5 7.9 12.1 0.2 25J
Burma 2.8 0.7 1.1 30.8 35:1
Ceylon 2505 0.2 0.7 0.2 0.3 0.3 5.2 32~
Hong Kong- 96.3 3.9 3.3 2.2 0.1 25.6 81.1 0.1 2.8 215~
India 0.8 9.9 20.2 24.3 2.0 1.7 13.3 1.9 0.3 0.3 74

1Indonesia 13.7 0.7 2.5 2.2 0.8 0.2 52.2 0.1 72
Japan 16.5 8.3 1.7 21.1 39.6 1.4 0.3 17.3 15.2 3.6 18.8 125J
Malaya & Singapore 24.9 207 1.2 0.5 0.5 7.4 26.6 0.1 001 641
New Zealand 3]

3.4
1

Pakistan 0.6 1.5 1.5 0.3 0.9 3.6 0.6 205 14J
South Vietnam & Cambodia 2.2 0.5 0.3 1.2 1.0 0.6 8.5 0.1 141

.·1

Taiwan - 2J
Thailand -- .Jk2. ~ 5)

---"1
TOTAL 192.0 28.0 2l:..2 55.3 28.5 84.2 243.2 .2.:.1 22.7 15.2 6.8 22.0 716]

I
GRAND TOTAL 920.8 243.5 343.5 ,289.8 141.3 831.8 767.0 314.6 14105 308.8 450.3

I
66.4 4,409i

I

~2/
,12/ Dash indicates negligible or known to be zero.
£! Totals may differ slightly from Table 17-2 due to difference in source.
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SECTION 46

LESS DEVELOPED NATIONS

As indicated previously, Soviet Bloc trade serves many
purposes. One aim is to procure badly needed Western technology,
plants and equipment; another is to exert political pressure
and extend Communist influence. The latter aim is most effec­
tively realized in the less developed countries, where the USSR
combines the extending of economic assistance with an aggressive
expansion of trade often under conditions which are ostensibly
quite favorable to the less developed participants. Many of
these nations have political and economic structures that make
them prime targets for Communist subversion.

The pressure to develop trade with politically vulnerable
countries is such that the developing nations now have 6 percent
of their trade with the Soviet Bloc while the Free World as a
whole has 4 percent. Although the developing countries cannot
offer the Soviet Bloc commodities of the same importance as
those of highly industrialized countries, Bloc trade with the
less developed areas has grown much faster (127 percent from
1955 to 1960) than Bloc trade with the industrialized nations
(76 percent in the same period). In 1960, 46 percent of the
Bloc trade was with the less developed countries. The Soviet
Bloc generally receives agricultural commodities and raw materials.
In turn, the Bloc sells them machinery, petroleum, food and
ferrous metals. The benefit to the less developed countries lies
largely in their ability to dispose of products in chronic
surplus. In some cases, however, the Bloc has moved in with
much fanfare to buy up a whole crop or substantial quantities
of surplus products, only later to resell them on Free World
markets in competition with countries from which they were
originally purchased. Examples are cotton from Egypt and sugar
from Cuba.

It is evident that the USSR is in a position to abrogate
contracts or interrupt supplies unilaterally and arbitrarily.
There is thus a potential weapon for exerting influence on
customers who are dependent on Soviet Bloc trade for economic
stability. Some examples in which the USSR has used trade
considerations to exert political influence are as follows:

A. Israel

In 1956 the Soviet oil exporting agency concluded a
contract with two Israeli companies to deliver oil to Israel.
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On November 6, 1956, following the invasion of Suez, the Soviet (-
Ministry of Foreign Trade cancelled without explanation the
export license under which the oil shipments were to be made.
Israeli claims for damages were rejected by the Soviet Foreign
Trade Arbitration Commission. 1/

B. Finland

In 195? the Soviet press made critical comments about
the inclusion of some Conservatives in the Finnish Cabinet
which had been set up on August 20 of that year. The USSR
pointedly delayed negotiations for a trade agreement although
the Finnish government showed an obvious desire to complete
such agreements at an early date. Soviet orders with three
major Finnish exporters were cancelled. On November 28, ship­
ments of Soviet crude oil to Finland were cut off for the rest
of the year. Throughout this period the Finnish Communists,
echoed by the Soviet press and radio, emphasized the high
unemploYment rate in Finland and criticized the government for
its inability to handle trade relations with_the USSR. Largely
as a result of the implied Soviet threat to~-curtail trade, the
Conservatives withdrew from the Finnish Cabinet and the Cabinet
was forced to resign. l/

C. Yugoslavia

Moscow cancelled credits and sharply curtailed trade
with Yugoslavia in the Spring of 1958Jtb show its displeasure
at Tito's independent attitude. 1/

D. Cuba--

(

In mid-1960 the USSR offered crude oil to Cuba and urged
that the crude be forced upon refineries of outside ownership.
Members of the Sino-Soviet Bloc offered to purchase Cuba's
sugar exports and provide sizeable credits and technical assist­
ance, thus encouraging the Cuban expropriation of industrial
facilities and an almost complete severance of economic ties
with the Free World. Some 80 percent of Cuba's trade is now
with the Soviet Bloc in contrast to 2 percent before 1960.
Thus the Cuban economy, having traditionally relied on exports
of sugar to the United States, a market which has been lost,
now depends to a high deg~ee on her export outlets for this
commodity to the Bloc (see Table 17-5). The capriciousness of
this market may be best illustrated by the fact that in 1961
Poland and Czechoslovakia sold refined sugar in the British C
market at a price lowenthan that of raw sugar.
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( TABLE 17-5

CUBA - SUGAR PRODUCTION AND EXPORTS
1959-62

(Thousands of Metric Tons)

ESTIMATE
1959 1960 1961 1962

Production 5,960 §/ 5,860 §/ 6,567 1Y 5,178 1Y

Exports to U. S. 2,754 £I 2,160 3/ 0 0
Percent of Total 53 43 0 0

cuban Exports

Exports to Free World 5,680 §/ 4,000 §/ 1,993 V 1,700 V
Percent of Total 98 80 34 28

Cuban Exports

Exports to Communist Bloc
USSR 3,000

( China 1,200
Eastern Europe 0
North Korea 100

TOTAL BLOC 120 §/ 1,000 §/ 3,796 V 4,300 V

PERCENT OF TOTAL 2 20 66 72
CUBAN EXPORTS

Total Cuban Exports 5,800 §/ 5,000 §/ 5,789 6,000

Stocks at Year End 200 §/ 1,000 gJ 1,800 gJ 1,000

§/ Estimate.
VfV
gJ2I
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E. Greece

In late 1961 the USSR refus~d to deliver 40,000 tons of
gasoline and oil which were ordered by Greece in October and
which were urgently needed. After Moscow's refusal to deliver,
Communist Rumania advised Athens that there had been a "mistake"
and she would not be able to supply the fuel. 10/ It is not
clear whether the Soviet action in this instance was meant to
serve as some kind of "warning" to Greece or whether it was the
result of economic considerations within the USSR. However,
there was apparently influence on. Rumania to conform with the
Soviet action. The effect on the Greek economy could have been
serious although Greece eventually obtained the required
products from Western sources.

F. Uruguay

In 1958 Uruguay signed a barter agreement with the USSR
to purchase $6 million of Soviet oil. These oil purchases were
to be covered by Soviet purchases of Uruguayan wool, which at
the time was in surplus supply. During the 1957-58 and 1958-59
wool seasons, the USSR emerged as Uruguay's principal wool
buyer. But in the following season, the USSR bought practically (
no wool and the agreement collapsed. This withdrawal had a
severe impact on the wool market, particularly since non-
Communist buyers stayed out.

It has been suggested, according to the May, 1960
Economic Review of Uruguay published by the Economist Intelli­
gence Unit, that the Soviet withdrawal was deliberate and
calculated to strengthen its bargaining position in regard to
the Uruguayan oil supply contracts that were being considered
in 1960.

G. Other

In addition to the above examples, thare are numerous
instances of Soviet Bloc trade with various less developed
countries with no obvious economic advantage to the Bloc. While
these transactions could conceivably be considered to be moti­
vated by humanitarian feelings, it is also evident that they
have placed the Bloc in a position to exert strong pressures
on the governments involved. Examples are large and strategi­
cally-timed purchases of cotton from Egypt and Sudan, cocoa
from Ghana, rubber from Ceylon, fish from Iceland and coffee
from Colombia. Further, many Soviet offers to buy surplus
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commodities from developing countries are made to coincide with
forthcoming elections in such countries in order to lend support
to local leftist parties. An example is the offer made in
1958 to exchange oil for Brazilian coffee.

The political flavor of trade with the developing
nations is underlined by the fact that Soviet exhibitions and
participation in trade fairs held in the countries of Asia,
Africa, and Latin America follow closely on the development of
trade relations. These exhibitions are designed not only to
advertise merchandise, but also to give glowing pictures of the
Soviet political system and social, scientific, industrial, and
cultural achievements. The political value of these exhibits
has been described clearly by B. Borisov, Deputy Minister of
Foreign Trade of the USSR, in reference to the exhibition in
Havana:

"This exhibition opened the eyes of anyone
who had been deceived or who was hesitant. It
showed what the great land of the Soviets had
achieved and explained how it was achieved. For
many people it thus becomes increasingly clear
by what road the Soviet people attained such
huge progress in the fields of national economy,
culture, science, and technology." g;

The statistical significance of export outlets to the
Soviet Bloc, opened up or increased as a result of the
acceptance of Soviet Bloc trade in oil or other products, varies
widely from country to country. The political and economic
significance of reliance u~on such outlets also varies widely.
It can hardly be doubted, however, that any substantial reliance
by a Free World country upon trade with the Soviet Bloc, the
governments of which are in a position to exercise complete
control over foreign trade, creates a threat to the security,
political independence, and economic health of that country.

Some of the less developed countries have a very high
percentage of their trade with the Bloc, as shown in Figure
No. 16. It has already been pointed out that Cuba is now
inextricably committed to the Bloc, both politically and
economically. Among other developing nations, Afghanistan and
Guinea are highly dependent, each having more than 40 percent
of her imports from members of the Communist group. In total
volume, Egypt and Yugoslavia are the largest traders with the
Soviet Bloc among the developing countries. In 1960, 25 percent
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of Egypt's total imports, or $161.2 million worth, came from
the Bloc, and 44 percent, or $244.3 million, of her exports
were to the Bloc. These are highly significant numbers
especially in view of the economic and strategic implications
of Egypt's control of the Suez Canal, and her position as one
of the most important Arab countries from the standpoint of
economic development and ideological leadership. India, an
ideological leader in Asia, also has a large volume of trade
with the Bloc. Iceland and Greece are important from the
point of view o£ Western military strategy.

It should be borne in mind that trade is only one aspect
of Soviet economic expansion in the developing countries.
Others are grants of credits and other forms of assistance,
training and technical assistance by Soviet specialists, and
outright gifts and free services. By mid-1961 the Bloc had
extended a total of $5.9 billion in economic and military aid
to 26 less-developed countries. l£I
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FIGURE NO.16
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SECTION 47

INDUSTRIALIZED COUNTRIES

The Sino-Soviet economy turns to other Free World coun­
tries to fill out its requirements for the rapid industrial
growth which has been decreed. Tables 17-6 and 17-7 show the
1960 Bloc imports and exports of those Free World nations which
are supplying a major part of these needs. On Table 17-6 the
exports to the Bloc of metals, metal shapes, transportation equip­
ment, machinery, complete plants and other manufactured goods are
segregated to show the importance of this segment of trade to the
USSR and her satellites.

The main areas of interest to the Bloc in these cate­
gories contain those items which are the product of the advanced
technology of the industrialized countries. Particularly
desirable from the Communist point of view are complete plants
which represent an import of technology that can be duplicated
directly and thus multiply many-fold the yield from a relatively
small purchase. The following items have been singled out as
being of especial significance: complete petrochemical and
synthetic plants, electronic equipment for communications and
control, precision and highly automatic machine tools, construc­
tion machinery, industrial handling equipment, carbon steel and
alloy sheet and strip, modern cold-rolling mills for sheet and
strip steel, electric power generation and transmission equipment,
precision bearings, rail and ocean transport equipment, complete
tire plants, and large diameter pipe and other equipment needed
for the production and transportation of oil. Many of these
items--for example, equipment used for an expanding oil trans­
portation network, have obvious potential military value.

The exporting nations buy from the Bloc large amounts of
food, crude ·materials and fuels as shown on Table 17-7. More
complete information on the types of products imported from and
exported to the Bloc by Free World trading countries has been
given in Tables 17-3 and 17-4 above.

The rates of post-war growth in exports to the Bloc from
selected industrialized countries are shown in Figure No. 17.
Growth rates are highest for West Germany, Japan, France, Austria,
and Italy. Absolute values in 1960 are shown in the right hand
margin. West Germany is by far the largest exporter to the

\ Bloc, with $765 million worth of exports in 1960. The United
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Kingdom, France and Italy follow among the industrialized Euro­
pean nations. Figure No. 18 shows the Bloc trade as a percent
of total trade for these same countries for the years 1948
through 1960. Since 1953 the proportion that Bloc trade accounts
for in total export trade has increased for all countries shown
except Sweden and Finland.

ln another section of this report, the controls on the
types of equipment to be exported by the Free World to the Bloc
are shown to be relatively minor. Except for the United States,
most of the countries of the West are denying to the Bloc only
products of immediate and obvious strategic and military impor­
tance. It would appear evident that the Western industrialized
countries, which know themselves to be threatened militarily and
subversively by the SinO-Soviet Bloc, are defeating their own
ends by contributing to the economic and military strength of
the Communists.

(

Most of the countries shown in Table 17-6 have certain
interests which are importantly concerned with maintaining
export outlets to the Soviet Bloc. This situation places the
Bloc in the position of being able to exert political influence
in the supplying nations. Enterprises involved in supplying
products to the Bloc can be undermined by political decision in (
the Soviet Union to close these markets. If these markets were
closed, the enterprises probably would exert pressure on their
governments to seek a reopening of these trade outlets. Since
the markets would have been closed for political reasons,
regaining access to them might well involve concessions that
would be advantageous to the Soviets.
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TABLE 17-6

VALUE OF EXPORTS TO SOVIET BLOC
FROM SELECTED INDUSTRIALIZED COUNTRIES ~ - 1960

($U.S. Million)

EXPORTS OF METALS,
TOTAL METAL SHAPES,

EXPORTS TRANSPORT EQUIPMENT,
TO THE MACHINERY, PLANTS

COUNTRY BLOC OTHER MANUFACTURED GOODS
PERCENT

AMOUNT OF TOTAL

Austria 167 141.0 84

Belgium Luxembourg 141 102.8 73

France 275 240.4 87

( west Germany 765 613.5 80

Italy 212 130.3 61

Japan 73 61.8 85

Sweden 124 76.1 61

United Kingdom 360 234.7 65

United States 193 47.5 25
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TABLE 17-7

VALUE OF IMPORTS FROM THE SOVIET BLOC
BY SELECTED INDUSTRIALIZED COUNTRIES sI - 1960

($U.S. Million)
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Figure No. 17

EXPORTS TO SOVIET BLOC
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Figure No. 18

EXPORTS TO SOVIET BLOC AS PERCENT OF TOTAL EXPORT TRADE
PERCENT
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CHAPTER XVIII

PETROLEU M TRADE

SECTION 48

CONSUMING COUNTRIES

From Lenin down to the present day, the Communists have
looked upon the private international oil industry as a major
symbol of the free enterprise system and of the economic
strength of the Free World. As such, the continuing expansion
of the private oil companies poses a threat to the spread of
their own ideology of state control.

An article in the Soviet publication International
Affairs went further in clarifying the aims of the Communists
towards the Free World oil industry. It stated:

"It should be borne in mind that oil
concessions represent, as it were,
the foundation of the entire edifice
of Western political influence in the
(less developed) world, of all mil­
itary bases and aggressive Blocs. If
this foundation cracks, the entire
edifice may begin to totter and then
come tumbling down."

Thus, the Communists are not out simply to sell oil,
but among other things to disrupt, undermine and, if possible,
destroy the position of the private oil industry.

The Soviet Union is using every means to encourage
state control over oil in Free World countries, and to
incite the leaders of developing nations against the private
oil industry. Facilities have already been expropriated in
Ceylon and Cuba and the industry is under heavy pressure in many

443



other countries as result of Soviet offers of oil aid. The
Soviet Union is sending out technicians and making loans to
any country willing to promote state develQpment and dis­
tribution of oil. Countries which have accepted such aid
range from Afghanistan in the Far East to Argentina in the
Western Hemisphere. Government oil companies in turn
become large customers of Soviet Bloc oil. As a result
Communist influence is being extended into important indus­
tries and key areas.

The trading methods of the Communists--state trading
on the basis of government-to-government barter agreements-­
weaken seriously the basis for continued private trading in
oil. State trading is by its nature discriminatory and
destructive of free enterprise, and when conducted on a
massive scale and by countries opposed to private ownership,
it becomes an even more powerful means of weakening private
oil company operations.

The impact of the Soviet attack on the private oil
industry goes beyond its immediate implications to the
companies involved. It is of great importance to the
governments and peoples of the Free World. Reliance on an
appreciable supply of Soviet oil provides the possibility of
a strategic advantage to the Communists in times of crisis
when a sudden cut-off would require substantial efforts by the
Free World oil industry to restore normal lines of supply.

A. Present Scope of Trade

In 1960 the value of Free World Petroleum imports from
the Soviet Bloc was $460 million. This represented 11 percent
of all Free World imports from the Bloc, by far the largest
item purchased from the Communists by the West. As shown in
Table 18-1, petroleum represents an increasing portion of
trade. Oil has grown from 2 percent of Free World imports from
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TABLE 18-1

VALUE OF PETROLEUM COMPONENT OF FREE WORLD IMPORTS FROM THE BLOC
1952 - 1960

.~

TOTAL SOVIET BLOC (INCL. CHINA) EUROPEAN SATELLITES U S S R
. TOTAL TRADE PETROLEUM TOTAL TRADE PETROLEUM TOTAL TRADE PETROLEUM

YEAR SOURCE Y ($US MILLION) ($US MILLION) PERCENT ($US MILLION) ($US MI LLI ON) PERCENT ($US MILLION) ($US MILLION) PERCENT

1952 8 1,633.9 25.7 1.6 794.6 15.8 2.0 468.3 9.9 2.1

1953 8 1,631.1 56.4 3.5 807.9 40.6 5.0 381.8 15.8 4.1

1954 9 1,835.6 116.9 6.4 952.7 60.8 6.4 500.'5 56.1 11.2

~ 1955 11 2,421.3 142.7 5.9 1,284.1 72.1 5.6 640.3 70.6 11.0
~
U1

1956 12 2,944.8 176.4 6.0 1,473.0 76.7 5.2 814.3 99.7 12.2

1957 13 3,203.4 277 .0 8.6 1,514.2 95.0 6.3 1,042.3 181.2 17.4 £!

1958 15 3,509.8 309.0 8.8 1,690.5 100.6 6.0 1,045.5 287.7 19.9 £!

1959 15 3,729.2 367.7 9.9 1,773.6 110.8 6.2 1,237.1 256.3 20.7 £!

1960 sf 4,275.8 460.4 10.8 2,103.3 116.2 5.5 1,395.0 343.8 24.6 £!

y Data from Annual Battle Act Reports to congress of the Secretary of State on Mutual Defense Assistance control
Act of 1951. Numbers refer to Report Numbers.

£! Official Soviet statistics report percentages for value of oil exported in relation to value of total exports
(f.o;b.) to Free-World:at variance with these figures derived fraIn Free-World import data. See Table '3-72
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the USSR in 1952 to almost 25 percent in 1960, and in the same
period from 2 percent of imports from all the Bloc countries
to 11 percent. Without doubt the Communists have seized on
petroleum as a highly merchantable commodity that they can
barter for much needed Western equipment and technology as well
as for the more nebulous commodity of political influence.

The 1955 to 1961 pattern of the rising flow can be
traced in Table 18-2. Here it is seen that Communist oil to
the West has increased to 30.5 million tons in 1961, at an
average growth rate of 32 percent per year since 1955. While
petroleum exports from the satellites have increased during
this period, their proportion of total oil exports from the
entire Bloc has dropped from 30 percent in 1955 to 15 percent
in 1961. In fact, since the satellite countries are now large
net importers from the USSR, the growth of Bloc exports may
be considered as being made possible by the increasing availa­
bility of oil in the Soviet Union.

The major portion of the increase in available
Communist oil is flowing to Free Europe. In 1961, it absorbed
64 percent of the supply. This percentage is down from earlier
years due in large part to the development of several excellent
outside customers, notably Japan, Egypt and Cuba. Seepage into
the Western Hemisphere has been small except for captive Cuba.
It is significant to note that 80 percent of the volume of
Communist oil is absorbed by a handful of customers--Italy,
West Germany, Cuba, Japan, SWeden, Egypt and Finland.

While the USSR supplies both crude and products to the
Western nations, the satellites have thus far exported only
products. Fifty-three percent of the total Bloc exports were
crude in 1961. The proportion has been increasing, probably
since it represents the minimum amount of capital and equip­
ment investment and is most readily saleable in large quantities.

B. Means By Which Bloc Petroleum Enters Commerce

The sale of petroleum, as of other Soviet Bloc products,
is carried out largely under bilateral trade agreements nego­
tiated on a state-to-state basis. These provide a framework
for continuing trade. They signify the intention of the two
countries to carry out trade in specified commodities and amounts
and they assure that the government will, when necessary, provide
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TABLE 18-2a

TOTAL SOVIET BLOC PETROLEUM EXPORTS
TO FREE WORLD BY COUNTRY OF DESTINATION Y

1955-1957
(Thousand Metric Tons)

195'5 1956 1957
DESTINATION USSR SATELLITES TOTAL USSR SATELLITES TOTAL USSR SATELLITES TOTAL

WESTERN HEMISPHERE

Argentina 636.9 636.9
Brazil
Uruguay ~ ~

TOTAL WES'):ERN HEMISPHERE 636.9 5.0 641.9

FREE EUROPE

Austria 37.4 139.0 176.4 26.1 91.0 117.1 '57.4 182.0 239.4
Belgium 30.3 120.0 150.3 30.5 120.0 150.5 0.7 105.0 105.7
Denmark 2.1 40.0 42.1 0.6 5.0 5.6 22.7 5.0 27.7
Finland 612.5 300.0 912.5 1,011.8 260.0 1,271.8 1,214.0 155.0 1,369.0
France 269.3 165.0 434.3 408.9 170.0 578.9 551.3 260.0 811.3
West Germany 5.3 255.0 260.3 142.7 410.0 552.7 797.4 725.0 1,522.4
Greece 94.5 135.0 229.5 224.1 95.0 319.1 302.5 65.0 367.5
Iceland 283.3 283.3 258.9 258.9 299.8 299.8
Italy 183.3 70.0 253.3 500.4 30.0 530.4 502.3 145.0 647.3
Netherlands 10.3 10.3 15.1 15.1 0.2 0.2
Norway 35.5 20.0 55.5 26.1 85.0 111.1 146.8 50.0 196.8

Portugal
536.4SWeden 725.6 245.0 970.6 694.2 80.0 774.2 20.0 556.4

SWitzerland 0.1 35.0 35.1 1.2 25.0 26.2 '128.6 30.0 158.6

United Kingdom 37.4 37.4 26.1 5.0 31.1 57.4 5.0 62.4

Yugoslavia 208.6 ~ ~ ~ ~ 386.9 407.4 ---.lQ.& 477.4

TOTAL FREE EUROPE 2,535.5 1,529.0 4,064.5 3,698.6 1,431.0 5,129.6 5,024.9 1,817.0 6,841. 9

OTHER EASTERN HEMISPHERE

( Afghanistan 21.1 21.1 27.4 27.4 34.3 34.3
Algeria 35.3 35.3 93.2 93.2 166.3' 166.3
Ethiopia
Ghana
Guinea
India
Iran 0.5 0.5 0.2 0.2 0.3 0.3
Japan
Lebanon 11. 2 .11. 2
Morocco 3.0 3.0 33.3 33.3
Syria 26.0 5.0 31.0 30.2 5.0 35.2
Tunisia
Turkey 0.6 0.6 5.7 5.7 4.7 4.7

United Arab Republic ~ ~ ~ ~ --1.1.Q.,.Q 1.260.7 1,072.4 ---.J!h..Q. 1.153.4

TOTAL OTHER EASTERN
HEMISPHERE lY 387.0 245.0 632.0 1,076.2 345.0 1,421. 2 1,352.7 86.0 1,438.7

TOTAL FREE WORLD £! 4,039.2 1,779.0 5,818.2 5,150.9 1,776.0 6,926.9 6,386.1 1,903.0 8,289.1

Y Data for the USSR taken from the official Soviet Trade Handbooks; data for the Satellites represent
Committee estimates-'--

!21 Although it is known that exports were made to Israel in 1955 and 1956, they are not recorded in the
Soviet Trade Handbooks used in this table.

£! Totals include small amounts of products not accounted for in Soviet Handbook export figures to
individual countries.
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TABLE 18-2b

TOTAL SOVIET BLOC PETROLEUM EXPORTS
TO FREE WORLD BY COUNTRY OF DESTINATION Y

1958~1960

(Thousand Metric Tons)

1958 1959 1960
DESTINATION USSR SATELLITES TOTAL USSR SATELLITES TOTAL USSR SATELLITES TOTAL

WESTERN HEMISPHERE

Argentina 911.3 170.0 1,081.3 444.8 20.0 464.8
Brazil 59.4 59.4 161.4 161.4
Cuba 2,164.8 2,164.8
uruguay 214.4 214.4 ~ ~ ----.l1..d. ----.l1..d.

TOTAL WESTERN
HEMISPHERE 1,125.7 170.0 1,295.7 1,004.9 20.0 1,024.9 2,397.6 2,397.6

FREE EUROPE

Austria 60.5 320.0 380.5 526.7 335.0 861.7 605.2 430.0 1,035.2
Belgium 72.9 135.0 207 :9 194.2 310.0 504.2 203.1 205.0 408.1
Denmark 38.7 5.0 43.7 96.5 15.0 111.5 153.4 15.0 168.4
Finland 1,233.7 35.0 1,268.7 1,856.3 40.0 1,896.3 2,127.9 110.0 2,237.9
France 710.7 300.0 1,010.7 807.6 430.0 1,237.6 785.2 430.0 1,215.2
West Germany 561.7 825.0 1,386.7 1,086.7 1,090.0 2,176.3 2,007.0 1,190.0 3,197.0
Greece 362.0 76.0 438.0 424.0 65.0 489.0 947.5 85.0 1,032.5
Iceland 332.2 332.2 365.4 365.4 339.2 339.2
Italy 1,082.0 100.0 1,182.0 3,035.9 110.0 3,145.9 4,702.5 120.0 4,822.5
Netherlands °103.0 103.0 47.9 10.0 57.9 40.1 10.0 50.1
Norway 158.0 45.0 203.0 263.3 140.0 403.3 249.1 115.0 364.1
Portugal 49.4 49.4 62.7 62.7
Sweden 870.4 55.0 925.4 1,451.4 65.0 1,516.4 1,968.3 125.0 2,093.3
Switzerland 45.0 45.0 39.4 55.0 94.4 28.5 35.0 63.5
United Kingdom 37.8 5.0 42.8 101.8 10.0 111.8 283.4 10.0 293.4 (Yugoslavia 382.9 NA 382.9 438.2 80.0 518.2 456.1 70.0 526.1
Unknown ~ 392.0

TOTAL FREE EUROPE 6,055.9 1,946.0 8,001.9 10,734.9 2,755.0 13,489.9 14,959.2 3,342.0 18,301.2

OTHER EASTERN HEMISPHERE

Afghanistan 41.8 41.8 47.6 47.6 48.3 48.3
Algeria 38.0 38.0 25.6 25.6 61.5 61.5
Ethiopia 0.5 0.5
Ghana 0.1 0.1
Guinea 0.1 0.1 28.9 28.9
India 23.0 23.0
Iran 0.3 0.3 0.3 0.3 0.5 0.5
Japan 11.1 11.1 155.1 155.1 1,403.5 1,403.5
Lebanon 66.0 66.0 86.3 86.3
Morocco 30.0 30.0 64.6 64.6 43.5 43.5
Syria 270.8 75.0 345.8 448.9 40.0 488.9 273.3 40.0 313.3
Tunisia 17.9 17.9 13.7 13.7
Turkey 0.2 0.2 0.7 0.7 6.6 6.6
United Aral> Republic 1,941.8 -.-lliL 1,941.8 1,903.0 257.0 2,160.0 1,335.7 200.0 1,535.7

TOTAL OTHER EASTERN
HEMISPHERE 2,351.9 75.0 2,426.9 2,725.6 297.0 3,022.6 3,312.3 240.0 3,552.3

TOTAL FREE WORLD l2/ 9,581.4 2,191.0 11,772.4 14,553.5 3,072.0 17,625.5 20,723.4 3,582.0 24,305.4

Y Data for the USSR taken from the official Soviet Trade Handbooksi data for the Satellites represent Committee
estimates.

l2/ Totals include small amounts of products not accounted for in Soviet Handbook export figures to individual
countries.
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l8-2-cT-MLE

TOTAL SOVIE;T BLOC PETROLEUM EXPORTS

(
TO FREE WORLD BY COUNTRY OF DESTINATION *

1961
(Thousand Metric Tons)

DESTINATION
PERCENT OF

WESTERN HEMISPHERE USSR SATELLITES TOTAL LOCAL DEMAND

Brazil 450 60 510 4

Cuba 3,900 3,900 100

Uruguay -2.Q -2.Q 4

TOTAL 4,400 60 4,460

FREE EUROPE

Austria 200 470 670 21

Belgium 200 140 340 3

Demriark 200 20 220 3

Finland 2,200 185 2,385 78

France 700 450 1,150 3

West Germany 2,500 1,625 4,125 10

Greece 600 300 900 35

Iceland 300 300 88

Italy 6,000 330 6,330 22

Netherlands' 50 50 .;.

Norway 100 150 250 7

portugal
Spain 50 50 100 2

Sweden 2,300 265 2,565 19

Switzerland 50 50 100 2

(
United Kingdom 100 15 115

Yugoslavia 100 - 100 10---
TOTAL 15,650 4,050 19,700 8

OTHER EASTERN HEMISPHERE

Afghanistan (a) (a)

Algeria (a) (a)

Ethiopia (a) (a)

Ghana (a) (a)

Guinea (a) (a)

India (a) (a)

Iran (a) {~1

Japan 2,700 40 2,740 7

Lebanon (a) (a)

Morocco (a) (a)

Syria (a) (a)

Tunisia (a) (a)

Turkey (a) (a)

Egypt 2,000 350 2,350 48

Others E/ 1,250 1,2.50

TOTAL 5,950 390 6,340

TOTAL FREE WORLD 26,000 4,500 30,500

* Committee estimates.
E/ Estimate includes combined imports of countries indicated by (a).
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enabling licenses. Actual consummation of the purchase and sale
depends on the completion of contracts by the Communist trading
agency and the customers involved. In some cases the contracts
have been known to have been signed before the trade agreements
were ratified. In other cases, however, oil importers are often
under heavy pressure from their own governments to take Soviet
oil because of the government's desire to increase exports and
domestic employment through East-West trade. Table 18-3
summarizes current agreements involving oil or petroleum
technical assistance. In many countries non-integrated private
organizations participating in one or two phases of the opera­
tion have become increasingly prominent. They may be only
marketing, refining or refining-marketing companies. Such
refining companies not owning their own crude production are
prime customers for Bloc crude. The non-integrated marketer
is also a highly prospective customer for Soviet Bloc products.

Of course, not all of the oil business in the Free
World is conducted by private companies. Many countries have
set up nationalized oil concerns that mayor may not have
monopoly status in that country. Many of these concerns, if
dependent on imports of either crude or products for supplies,
have also been good customers for Bloc oil.

Table 18-4 lists Soviet Bloc crude oil sales by country
and type of purchaser for 1961. Of particular interest is the
fact that 63 percent of Soviet Bloc crude oil sales (where
purchasers were known) were made to Free World government oil
companies. Almost all of the remainder of the crude, 35 per­
cent, was processed by non-integrated refineries.

Table 18-5 lists Soviet Bloc product sales by country
and type of purchaser for the same year. Government oil
companies accounted for 22 percent of those sales where pur­
chasers were known, whereas the non-integrated marketers and
large consumers accounted in total for 63 percent. Integrated
companies are purchasing about 15 percent of known total
product sales. Almost half of the latter quantity is accounted
for in Finland where the government tightly controls supplies
brought into the country.
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TABLE lB-3

CURRENT FREE WORLD AGREEMENTS WITH SOVIET BLOC COUNTRIES INVOLVING OIL/TECHNICAL ASSISTANCE TO THE OIL INDUSTRY

~,

NO.

1.

2.

3.

FREE WORLD COUNTRIES

AFGHANISTAN

AFGHANISTAN

ARGENTINA

NATURE OF ,AGREEMENT DATE OF
BLOC COUNTRIES AND PERIOD COVERED SIGNING

USSR Economic and Technical October, 1961
Co-operation

Period of Afghan 2nd
5-Year Plan 1962-66

USSR Trade and Payments December, 1961
agreement 1962 and
deliveries of consumer
goods to 1966

USSR Loan - 1961-62 July, 1961

DETAILS OF AGREEMENT AND REMARKS

Includes provision for Soviet assistance in building
1 enterprises of the 011 and chemical industries 1 and in
geological surveys.

Includes Soviet exports of manufacturers and all products
against agricultural products.

$100 million Soviet credit to Y. P.F. for purchase of all
equlpment and machinery.

4. AUSTRIA USSR Protocol to long term
trade agreement
1961-65 covering trade
in 1962

December, 1961 Russian deliveries include:-
Crude all 500,000 tons
Gasoline 40,000 II

Fuel all 100,000"
Paraffin 600 II

$750,000 "pipes f'or the all

Austrian deliveries include
1 million meters of thin wall
seamless carbon steel tubes,
two noll de-salting plants ll

•

industry and other tUbes l1
•

Austria to deliver to USSR 500,000 tons crude per annum up
to July, 1964.

Provides for increased Austrian imports of' 011 products.
Quota for first year (May, 1961 - April, 1962). $3 million.

Various amendments and protocols have apparently been made
to this original agreement, and the amounts of all to be
exported 1n 1962 are not clear. The quantity will probably
include diesel all and crude. The Russians have also agreed
to build a shale gas refining plant 1n Brazil, but 1t 1s not
clear whether or not a separate agreement covers this.

Albanian exports 1n I first year' were to include 50,000 tons
'crude 0111 and 12,000 tons 'natural and petrOleum pitch'.
It is not known if any movements have taken place .

Rumanian exports include all products. First year quotas
were:-

.po.
U1
I-'

5.

6.

7.

8.

9.

AUSTRIA

AUSTRIA

BRAZIL

BRAZIL

BRAZIL

USSR

RUMANIA

USSR

ALBANIA

RUMANIA

Reparations agreement

Trade agreement for
5 year period

Tr~~60~~~eement

Trade and payments
agreement. Period
unspecified

Trade and payments
agreement for five
years

(amended)
July, 1960

June, 1961

December, 1959

April/May, 1961

May, 1961

Gasoline
Kerosine
Gas 011
Fuel all
Liquid gas
Asphalt
Lubolls
Caustic soda

100,000 tons
200,000 "
200,000 n

80,000 "
40,000 II

10,000
20,000 II

5,000

10.

11.

12.

13.

14.

15.

16.

CEYLON

CEYLON

CUBA

CUBA

CUBA

CUBA

CUBA

USSR

RUMANIA

USSR

USSR

CZECHOSLOVAKIA

POLAND

EAST GERMANY

Trade agreement 1962-64 February, 1962
Contract for oil December, 1961
supplies for five year
period

Trade agreement February, 1962
Period unspecified

Trade -agreement and February, 1960
1962 Protocol to this January, 1962
agreement

The contract covers Soviet oil product exports of a minimum
of 1,250,000 tons over five years in exchange for agricul­
tural products. The first import took place in March, 1962,
and the quota for the first year is expected to be about
200,000 tons. Products will include gaSOline, kerosine,
and diesel.

EnVisages Rumanian export of petroleum products against
agricultural products.

Soviet exports in 1962 will include crude 011 and products
but no quantiti~s have been announced.

Nature of agreement unlalown, but there is presumably a
technical co-operation agreement, as under this the USSR
is to build a 40,000 bid refinery at Santiago, for which
preliminary surveys have been made; has carried out
geological survey work; has assisted Cuba to run the
refineries taken over from the Western companies; and has
sent drilling rigs.

Terms of agreement unknown but Czech technicians are
assisting in training Cubans in oil exploration.

Terms of agreement unknown, but Poland is exporting drill­
ing rigs to Cuba.

There may be an agreement, as East German lubricants have
been exported to Cuba.



TABLE 18-3 (Cont'd)

CURRENT FREE WORW AGREEMENTS WITH SOVIET BLOC COUNTRIES INVOLVING OIL/ TECHNICAL ASSISTANCE TO THE OIL INDUSTRY

NO.

17.

LB.

19.

FREE WORW COUNTRIES

CYPRUS

DENMARK

ETHIOPIA

NATURE OF AGREEMENT DATE OF
BLOC COUNTRIES AND PERIOD COVERED SIGNING

USSR Trade and payment S December 22,
agreement. Period 1961
unspecified, but trade
program laid down for
1962

USSR Trade agreement for SeptemberI 1961
period 1962-63

USSR Agreement on economic, July, 1959
technical and cultural
co-operation. Period
unspecified

DETAILS OF AGREEMENT AND REMARKS

Soviet exports to include 011 products.

Includes 011 quota of 800,000 tons. over the two years.

Protocol to this agreement of March, -1960 opened
negotiations on building a refinery and steel works, and
a further agreement of November, 1961 made ·provisions for
the conBt~uctlon of a 500,000 tons per annum capacity
refinery at Aasab, by the USSR. Geological prospecting
has also been discuBsed.

USSR Trade agreement. July, 1959
Period unspecified

USSR Trade agreement for October, 1959
period 1961-65

Protocol for trade in November, 1961
1962

~
U1
"->

20.

21.

22.

23.

ETHIOPIA

FINLAND

FRANCE

FRANCE

USSR

RUMANIA

Trade agreement 1960-62. NovemberI 1958
Protocol covering trade February, 1962

in 1962

- Trade agreement covering
period 1961-63 and
protocols covering trade
in each year.

Includes Soviet exports of 011 and 011 products.

1962 quotas include Soviet 011 exports of:-
Crude 900,000 - 1,000,000 tons
Gas/diesel 700,000 _ 800,000 II

Fue1 011 800.000 - 900,000"
Kerosine 15,000

and small quantities or other products, to make total
approximately 2.4-2.1 million tons.

1962 quota for Soviet oil 1.1 million tons, half of which is
crude oil. The USSR had hoped for a larger quota, according
to some reports.

;~~~e~ii96~0~~0~~t0~e~9~~~g~n~~~;.but it is ~nlikely to

~,

24.

25.

26.

27.

28.

29.

30.

31.

GREECE

GREECE

GREECE

GHANA

GHANA

GHANA

GUINEA

GUINEA

USSR

RUMANIA

ALBANIA

USSR

USSR

ALBANIA

USSR

USSR

Trade agreement.
Period not known

Oil and gas prospect­
ing agreement

Private agreement

Economic and technical
co-operation agree­
ment.

Period unspecified

Trade agreement.
Period unspecified.
Both of these agree-

ments were re­
affirmed in

Trade agreement.
Period unspecified

Trade agreement 1961-65.
ProtOcol on trade in

1962

Technical assistance
agreement. Period
unspecified, but
probablY for period of
GUinea's first 3-Year
Plan

~

November, 1961

MarchI 1960

End of 1959

August, 1960

August, 1960

November, 1961

February, 1962

September, 1960
February, 1962

Apparently at
Bame time as
trade agreements

Crude oil imports ex USSR of 450,000 tons in 1961 and 1962.
There were also gasoi1 imports in 1961, but there was
apparently a disagreement as to the term of delivery, and
imports may not take place in 1962--no agreement has so far
been made covering 1962, after .the expiration of the last
contract.

Rumanian technicians were carrying out an exploration
program in Greece in 15160/61. The length of the agreement
is not known. Rumania was also to supply equipment.

Under a private agreement between a Greek company and Albania,
Albania was to export crude oil and bitumen. This agreement
may still be in force.

InCluded provision for Soviet assistance in geological
prospecting. A 36 million ruble credit was given.

No details given, but small quantities of Soviet oil were
sent to Ghana in 1959.

Includes unspecified quantities of Albanian bitumen and
asphalt. "

Includes Soviet exports of oil products--manufactures, and
other goods, against agricultural product"s.

credit of 140 million rubles. Projects include assistance
in building fuel storage facilities at Conakry airport and,
storage facilities in five towns.
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TABLE 18-3 (Cant'd)

CURRENT FREE WORLD AGREEMENTS WITH SOVIET BLOC COUNTRIES INVOLVING OIL/I'ECHNICAL ASSISTANCE TO THE OIL INDUSTRY

~

NO.

32.

33.

FREE WORLD COUNTRIES

ICELAND

INDIA

NATURE OF AGREEMENT DATE OF
BLOC COUNTRIES AND PERIOD COVERED SIGNING

USSR Trade and payments August, 1953
agreement.

Protocol for deliveries January, 1960
of goods 1960-1962

USSR Trade agreement under November, 1958
which contract for 011
imports was signed, JUly I 1960

DETAILS OF AGREEMENT AND REMARKS

Quota covers all Icelandic requirements of main products.

I.o.c. to import 1-1/2 million tons of petroleum products
over four years including kerosf.ne, A.T.F. and gas oll.
In November, 1960 the Indians asked the USSR to suspend
shipments, and when these were re-conunenced 1n March, 1961
the amount involved in the contract had apparently been
increased to 1.9 million tons of oil over three years.
Deliveries have not kept up to schedUle, and the quantity
inVolved is still vague.

Trade agreement. Period December, 1960
indefinite

Various agreements for
economic and technical
assistance

~
U1
W

34.

35.

36.

37.

38.

39.

40.

·41.

42.

43.

44.

45.

46.

INDIA

INDIA

INDIA

INDONESIA

INDONESIA

INDONESIA

IRAQ

IRAQ

IRAQ

ITALY

ITALY

ITALY

JAPAN

RUMANIA

USSR

RUMANIA

USSR

USSR

RUMANIA

BULGARIA

USSR

CZECHOSLOVAKIA

USSR

RUMANIA

ALBANIA

USSR

and a further contract
signed

Various agreements for
economic and technical
assistance

Tr~~61~~3eement for

Technical co-operation
agreement

Technical aid agreement

Contract

Economic and technical
co-operation agreement

Economic and technical
co-operation agreement

Tr~~62~5eement for

Tr~~62~~5eement for

Trade agreement.
Period unstated" but
may be for only one
year

Tr~~60~~~~e:~~tP;~~OCOl
covering trade in 1962

october I 1961

JUly, 1960

Early 1961

February J 1962

March, 1959

FebruaryJ 1961

September J 1961

June, 1961

February, 1962?

March, 1960

F~bruary, ig62

Under this new contract the I. O. C. agreed to take 50,000
tons of fuel oil beginning at the end of 1961.

Rumanian deliveries to include petroleum products, drilling
equipment, accessories and spares. ThiS is a renewal of a
1954 Trade Agreement. No oil movements have yet taken place.

Current projects include Soviet help in exploration and
field development, construction of refineries at Barauni
and Baroda, supply of drilling rigs and other equipment,
and training of Indian technicians.

Nunmati refinery opened January 1, 1962. other current
projects include assistance in drilling and exploration,
and training.

Includes provision for Soviet deJ,iveries of oil products.

Indonesian oil technicians are being trained in the USSR.
First 100 students were due to leave Indonesia early 1962.

Rumania offered a credit of $50 million for oil develop­
ment. Still under negotiation in February, 1962.

Iraq to sell to Bulgaria 1,500 tons of asphalt.

Includes provision for Soviet assistance in bUilding
chemical plants, and in geological prospecting. Iraq
has also purchased Soviet drilling rigs.

Czechoslovakia to build a refinery at Basrah and two
petrochem1cal plants.

1962 quotas for Soviet oil exports are:-
Crude 4,200,000 tons
Fuel 011 700,000"
Wax 3,,500 11

E.N.1.' s contract apparently comes under the terms of this
agreement. There is" of course" no control machinery to
keep crude imports within the lim1ts set. Italian exports
include equipment and pipes for the oil industry and oil
tankers.

1962 quota for Rumanian exports:-
Fuel oil 200,,000 tons
GaSOline 6,,000"
Gasoil 30,,000 "

also kerosine" liquid gas and lubricants in small quantities.

Albania to export" 100,,000 tons of crude" and 15,,000 tons
or asphalt.

Original 1962 oil quota envisaged was I" 100,000 tons of
crude and heavy oils. This has now been revised to
3,400,,000 tons (February" 1962). The upper limit Bet is
not mandatory, and has been exceeded in the past. Contracts
are made with individual companies--some extending to 1965,
which will presumably be covered by later trade agreements.
Japanese exports to the SOViet Union include chemicals,
tankers, and steel products" which may include pipe.



TABLE 18-3 (Cent'd)

CURRENT FREE WORLD AGREEMENTS WITH SOVIET BLOC COUNTRIES INVOLVING OIL/TECHNICAL ASSISTANCE TO TRE OIL INDUSTRY

Agreement on 00- March, 1961
operation in 011
prospecting and
surveying dur:l,.ng 1961-
65 period

~
01
~

NO.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

FREE WORLD COUNTRIES

MALI

MALI

MOROCCO

NORWAY

NORWAY

NORWAY

PAKISTAN

PORTUGAL

SOMALI REPUBLIC

SPAIN

SUDAN

SWEDEN

SYRIA

TOGO

TUNISIA

UNITED ARAB
REPUBLIC

UNITED ARAB
REPUBLIC

BLOC COUNTRIES

USSR

USSR

USSR

USSR

POLAND

RUMANIA

USSR

USSR

USSR

USSR

USSR

USSR

USSR

USSR

USSR

USSR

USSR

NATURE OF AGREEMENT
AND PERIOD COVERED

Trade agreement t:or
unspecified period

Economic and technical
co-operation agreement

Trade protocol on
exchanges or goods in
1962

Tr~~~2~~4e:~~~dfor

Trade agreement for
October, 1961-­
September, 1964
period

Agreement on technical
and economic· co­
operation and trade
and cultural co­
operation

Trade agreement for
unknown period

Economic and technical
assistance agreement

Tr~~62~g4eement f'or

Economic and technical
co-operation agreement

Trade agreement for an
unspecified period

Tr~~~2~~eement f'or

Trade and payments
agreement

Technical and economic
co-operation agreement

DATE OF
SIGNING

March, 1961

March, 1961

January, 1962

December, 1961

October, 1961

January, 1962?

June, 1961

Early 1961

July, 1961

February, 1962

October, 1957

June, 1961

March, 1962

1954

January, 195/j

DETAILS OF AGREEMENT AND REMARKS

Soviet exports to include oil products.

Involves a 40 million ruble credit and includes Soviet
assistance in prospecting for oil and other minerals.

Soviet exports to include oil, but as they have failed
to obtain contract to supply Mohammedia refinery, outlet
is limited to Rabat, and any product sales they may make.

Quota for Soviet oil exports in 1962--250,000 tons.

Fuel oil is included 1n Polish exports.

There has usually been a trade agreement, inCluding
provision for Rumanian oil exports, but there has been
some difficulty in arranging the agreement for 1962.

USSR has granted a 27 million ruble credit, and will
deliver equipment and send specialists for geological
prospecting and surveying and to train Pakistani personnel.
Rumanian offers are being studied.

This is a small agreement for the import of 50,000 tons
of SOViet gasoi1 in 1962 against equivalent value of
Portuguese goods. There does not seem to be a regular
trade agreement between the two countries.

Soviet oil product exports are not men"tioned, but the
Somali Prime Minister said that Soviet aid in oil
exploration was 'not excluded' under the terms of the
agreement.

Terms and quantities are unknown, but there were imports of
Soviet oil in 1961 under this trade agreement.

The agreement included prOVision for training Sudanese
workers and technicians and it has been rumored that a
refinery offer was made, with the USSR supplying the crude
oil.

Soviet exports are to include 011 and oil products, and the
1962 quota Is reported as from 2.5-2.8 million tons.
Swedish exports will include tankers and steel pipe.

This agreement which is apparently still in force, includes
provision for Soviet assistance in prospecting for oil and
minerals. Soviet drilling rigs are operating in Syria.

Soviet exports include oi·l products.

Soviet exports to include 011 products.

This agreement, with presumably annual protocols, still
apparently governs RUBso-Egyptian trade. In 1962, the
USSR will supply 1,300,000 tons of crude, and buy back
65,000 tons of gasoline. There may also be product
exports, as 1n the past.

Present aid under this agreement appears to include oil
exploration and development in the Egyptian Governments
arIes.

r

6~. WEST GERMANY USSR Trade agreement for
1961-63 period

,,--"',

December, 1960 1962 oil quota: - Crude
Diesel
Fuel oil
Gasoline
Basic lubes.

1,BOO,000 tons
275,000
425,000
110,000
~
~,b20,OOO

.~
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TABLE 18-3 (Cont'd)

CURRENT FREE WORLD AGREEMENTS· WITH SOVIET BLOC COUNTRIES INVOLVING OIL/TECHNICAL ASSISTANCE TO THE OIL INDUSTRY

,j::>.
U1
U1

NATURE OF AGREEMENT DATE OF
NO. FREE WORLD COUNTRIES BLOC COUNTRIES AND PERIOD COVERED SIGNING

-- ---
6,. WEST GERMANY HUNGARY Trade protocol for 1962 Early 19621

66. WEST GERMANY POLAND Trade protocol for 1962 Early 19621

67. WEST GERMANY RUMANIA

61:S. WEST GERMANY CZECHOSLOVAKIA

69. YEMEN USSR Trade agreement March, 1956

70. YUGOSLAVIA USSR Trade agreement for March, 1961
1961-65.

ProtoCOl for 1962 February, 1962

DETAILS OF AGREEMENT AND REMARKS

DM 10,,000,000 011 products included.

DM 17,000,000 011 products included.

Annual quotas, but 1962 details not available.

Annual quotas, but 1962 details not available.

This agreement 1s atill valid, and includes provision
for exports of Soviet 011 products.

Soviet deliveries will include 011 and 011 products and
Yugoslav deliveries will include 16 tankers during the
five year period, although the 1962 protocol does not
mention any tanker deliveries this year.

N.B. 1. The above list cannot be taken as definitive. Agreements, especially those with some of the East European
countries do not always receive publicity.

2. Imports or Soviet oil are also made in some countries e.g., Benelux, Switzerland, United. Kingdom where there
are no known trade agreement-s involving oil.

3. Import quotas are only given for 1962, although in some cases provisional quotas have been given for future
years.

4. No attempt has been made to give prices, individual importing customers, or other details.



TABLE 18-4

SOVIET BLOC CRUDE SALES TO FREE WORLD - BY COUNTRY AND BY TYPE OF PURCHASER*
1961

(Thousand Metric Tons)

(

a 35
a a

....Q ....Q

a 35

a a
a a
a a
a a
a 110

385 235
a a
a a
a 3,000
a a
a a
a a
a a
a a
a a

_0 __0

385 3,345

a a
a a
a a
a 2,065

....Q __0

a 2,065

385 5,445

2 35

a a
a 1,500
a a
a 2,065

50 2{ --2.Q.

50 3,615

265 15,990

WESTERN HEMISPHERE

Brazil
Cuba
Uruguay

TOTAL

Austria
Belgium
Denmark
Finland
France
West Germany
Greece
Iceland
Italy
Netherlands
Norway
Spain
SWeden
SWitzerland
United Kingdom
Yugoslavia

TOTAL

OTHER EASTERN HEMISPHERE

Ceylon
Egypt
India
Japan
Other Countries

TOTAL

TOTAL FREE WORLD

PERCENT OF KNOWN

* Committee estimate.
~ Probably mostly government.

GOVERNMENT OIL
COMPANIES

280
3,075
--2.Q.

3,405

165
a
a

875
a

1,000
500

a
2,350

a
a
a
a
a
a

-lQQ

4,990

a
1,500

a
a

__0

1,500

9,895

63

456

INTEGRATED NON-INTEGRATED UNKNOWN

a
a

....Q

a

a
a
a
a
a
a
a
a

215
a
a
a
a
a
a

_0

215

TOTAL

315
3,075
--2.Q.

3,440

165
a
a

875
110

1,620
500

a
5,565

a
a
a

(a
a
a

-lQQ

8,935
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TABLE 18-5

SOVIET BLOC PRODUCT SALES TO FREE WORLD - BY COUNTRY AND BY TYPE OF PURCHASER*
1961

(Thousand Metric _Tons)

~'.

GOVERNMENT OIL
COMPANIES INTEGRATED NON-INTEGRATED LARGE CONSUMERS UNKNOWN TOTAL

,J:l.
U1
-..J

WESTERN HEMISPHERE

Brazil 195 0 0 0 0 195
Cuba ~ ....Q. ....Q. ....Q. ....Q. ~

TOTAL 1,020 0 0 0 0 1,020

EUROPE

Austria 60 130 230 85 0 505
Belgium 0 0 100 0 240 340
Denmark 0 0 0 215 5 220
Finland 170 845 190 45 260 1,510

France 0 0 1040 0 0 1,040
West Germany 0 430 1,920 0 155 2,505

Greece 100 0 0 0 300 400

Iceland 0 175 125 0 0 300

Italy 265 0 440 0 60 765

Netherlands 0 0 0 0 50 50

Norway 0 225 0 25 0 250

Spain 100 0 0 0 0 100

Sweden 0 0 2,565 0 0 2,565

Switzerland 0 0 85 0 15 100

united Kingdom _0 __0 __0 115 __0_ -ill

TOTAL 695 1,805 6,695 485 1,085 10,765

OTHER EASTERN HEMISPHERE

Ceylon 50 0 0 0 0 50

Egypt 850 0 0 0 0 850

India 95 0 0 0 155 250

Japan 0 0 675 0 0 675

Other Countries --l1. ....Q. --l1. ....Q. 900 Y -2QQ.

TOTAL 995 0 675 0 1,055 2,725

TOTAL FREE WORLD 2,710 1,805 7,370 485 2,140 14,510

PERCENT OF KNOWN 22 15 59 4

* Committee estimate.
§! probably mostly government.



C. Significance of Soviet Bloc Oil Trade in Selected Countries ('

Trade with the Soviet Bloc has had a highly signifi­
cant effect on the politics and economies of a number of
countries in the Free World. In many cases imports of Commu­
nist oil can be seen to playa major role. Some examples
illustrating the importance of trade with the East in general
and imports of Soviet Bloc oil in particular are given below:

1. Finland

Finland is particularly vulnerable to pressures from
the Soviet Bloc. Her long, common border with the USSR is a
continual reminder that she is geographically tied to the most
powerful member of the Bloc. The Finnish Communist Party has
an important voice which is amplified by support from the
Soviet Union's propaganda machine and political maneuvers.
She has been forced to become economically dependent on the
Soviet Union and other members of the Bloc to a considerable
degree. This is shown in the following table:

FINLAND'S MAJOR EXPORTS IN 1960*
($U. S. MILLIONS) (

PERCENT
TO TO TO

SOVIET ALL OTHER SOVIET
ITEM BLOC COUNTRIES TOTAL BLOC

Ships and Boats 64.5 17.0 81.5 79.1
Paper and Manufactures 37.0 211. 3 248.3 14.9
Pulp and Waste Paper 25.0 144.6 169.6 14.7
Miscellaneous Machinery 14.6 12.1 26.7 54.7

Timber, Rough and Hewn 10.9 252.0 262.9 4.1
Electrical Machinery and

Equipment 6.5 2.9 9.4 69.1
Miscellaneous Metal

Manufactures 6.1 2.9 9.0 67.8

TOTAL ABOVE ITEMS 164.6 642.8 807.4 20.4

FINLAND'S TOTAL EXPORTS 193.1 796.0 989.1 19.5

* U.N. Commodity Trade Statistics, January-December, 1960
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It can be seen that the Bloc got mainly ships, paper, pulp and
machinery. Well over half of Finland's exports of ships,
machinery and manufactured metals went to Bloc purchasers. The
Communist countries currently have on order 18 tankers of the
5,000dw~ class for delivery by 1965. These tankers will
presumably be used for export trade in the Baltic Sea area.

While Finland's export earnings have increased substan­
tially since 1958, her imports rose even more rapidly and she
incurred an appreciable foreign trade deficit in 1960 and 1961,
with both Free World and Soviet Bloc trade contributing to the
deficit. She thus finds herself in the current position of
needing increased export outlets. Although the percentage of
Finland's trade with the Bloc has been declining, there is
evidence that the Soviet Union is anxious to recoup some of its
share. Finland's trade agreement with the USSR for 1962 called
for higher imports and exports and a planned trade surplus to
be settled by the USSR in gold and convertible currencies.

Oil imports have played an important and increasing
role in Finland's trade with the Bloc. Oil currently accounts
for 24 percent of all of Finland's imports from the Bloc
countries compared to 12 percent in 1956.

To accommodate the Communist oil, she has found it
necessary to almost completely back out her supplies from Free
World sources, which provided all of Finland's requirements in
the early 1950's.

FINLAND'S OIL IMPORTS FROM THE
SOVIET BLOC COMPARED WITH LOCAL DEMAND

1955
1956
1957
1958
1959
1960
1961

THOUSAND METRIC
TONS PER YEAR ~

912
1,272
1,369
1,269
1,896
2,238
2,385

PERCENT OF
LOCAL DEMAND .£/

73
76
81
73
98
91
78

~ From Tables 18~2a, 18-2b, and 18-2c.
£I Committee Estimate.
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This accommodation has been achieved through government purchases
of Soviet crude and products and government insistance that (
free enterprise oil companies handle Bloc products in their
facilities. In 1961 for example, 100 percent of all Soviet
Bloc crude and 11 percent of all Bloc products were purchased
by the government oil company. Thirty-three percent of the
Communist products were purchased by small oil companies or
directly by consumers. Fifty-six percent of Soviet Bloc products
or 845 thousand metric tons were disposed of by Free World
integrated oil companies at the expense of outlets for oil
from their own sources.

Although the Soviet Union has not charged Finland the
exorbitant prices for oil that are reserved for the completely
captive satellite countries, Finland has not had the advantage
of the cut-rate Communist oil which is the privilege of the
Western countries trading in a free market. Figures 12 and 15
in another section of this report show that in general Finland
has paid prices intermediate between those paid by the
satellites and the free traders. In 1960 for example, the
average Soviet FOB export price for crude to Finland was $1.72
per barrel compared with an average price of $1.56 per barrel
to the Free World and $3.01 per barrel to the captive satellite
nations. West Germany, in a comparable geographic area paid (
$1.38 per barrel (FOB Soviet border) while East Germany paid
$2.69 per barrel. For heavy fuel oil the Soviet FOB export
price to Finland was $1.87 per barrel in 1960 compared with
$1.48 to Sweden and $2.73 to Poland.

In summary, Finland's position of being highly subject
to political pressures from the USSR has 'led to a high degree
of dependence on trade with the Bloc. This dependence, in turn
has given additional leverage to Soviet influence on Finland's
political and economic life. As pointed out on Page 430, the
USSR has not hesitate4 to u'se t"rade as a weapon in the interpal
politics of Finland. In addition, Finland's trade with the
Soviet Bloc has seriously limited the free enterprise oil
industry in the country and made her almost completely dependent
on the Bloc for petroleum energy.

2. West Germany

West Germany is by far the largest Free World trader
with the Soviet Bloc. Since 1952, when West Germany first
gained significance in international commerce, her exports to
the Communist countries have grown over eight-fold, to
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$765,000,000 in 1960. Imports from the Bloc in 1960 totalled
$719,000,000. Seven percent of West Germany's total trade in
that year was with the Bloc and indications are that commerce
with the East is continuing its rapid climb.

Imports of Soviet Bloc oil in 1960 represented a highly
signif,icant value of $89.2 million, or 12.4 percent of her
totaLnimports from the Communist countries. In terms of volume,
West Germany is the second largest consumer of Soviet Bloc
petroleum in the Free World. The growth in imports of Bloc oil
by West Germany is shown in the following table:

WEST GERMANY'S OIL IMPORTS FROM THE
SOVIET BLOC COMPARED WITH LOCAL DEMAND

(

1955
1956
1957
1958
1959
1960
1961

THOUSAND METRIC
TONS PER YEAR ~

260
553

1,522
1,387
2,176
3,197
4,125

PERCENT OF
LOCAL DEMAND £I

2
3
8
6
8
9

10

a/ From Tables 18-2a, 18-2b, and 18-2c.
£I Committee Estimate.

Not only has the absolute rate of rise been large but
the proportion of West Germany's total petroleum demand, supplied
by the Bloc, has increased to 10 percent, a significant amount
for such a highly industrialized country. In addition to the
Soviet Bloc oil which is shown in the table, there is an
unknown volume of products made from Soviet crude and imported
from third countries,.

The mechanism for the absorption of the oil has been
through purchases by the government oil company as well as by
private companies. The major purchases by private companies
have been made by those which do not have their own source of
crude, although government suggestion has resulted in a certain
amount of off-take by integrated companies as well, as illustrated
in the following table:
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SOVIET BLOC OIL PURCHASES BY
WEST GERMAN BUYERS* - 1961 /

(
(Thousand Metric Tons)

SOVIET PERCENT OF
SOVIET BLOC KNOWN SOVIET

PURCHASED BY CRUDE PRODUCTS TOTAL BLOC OIL

Government Oil Co. 1,000 0 1,000 25
Integrated Oil Cos. 385 430 815 21
Non-Integrated Oil Cos. 235 1,920 2,155 54
Large Consumers 0 0 0 0
Unknown 0 155 155

TOTAL 1,620 2,505 4,125 100

*From Tables 18-4 and 18-5.

The chief motivation for the oil companies to purchase
Soviet Bloc petroleum in West Germany is price. Crude from the
USSR and products from Rumania, East Germany, Czechoslovakia
and Hungary are consistently offered at pric~E1 below the German
border prices for Free World oil. In 1961 for example, German (
c. L f. PE;lces for Turmazy crude were about $1. 70 per barrel
equivalent to $1.11 per barrel netted back to the Persian Gulf.
The average USSR f.o.b. export price for crude to West Germany in
1960 was officially put at $1.38 per barrel.

Through its export trade to the Soviet Bloc, West
Germany is an important supplier of materials which are critical
in the economic expansion of Communist countries. Exports to
the Bloc in 1960 were as follows:

WEST GERMAN EXPORTS TO THE SOVIET BLOC* - 1960

ITEM

Metals and Metal Shapes
Machinery and Plants
Chemicals
Other Manufactured Goods
Transport Equipment
All Other

TOTAL

* From Table 17-3.
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317.4
206.3

91.4
73.8
16.0
60.5
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In that year 92 percent of her exports to the Communists
consisted of metals and metal shapes, machinery and plants,
chemicals, transport equipment and other manufactured goods.
These are the areas where the Bloc has the greatest difficulty
in supplying its own needs at reasonable cost and effort. An
item of particular interest to the oil industry is the 500,000
tons of 40 inch steel pipe which were exported to the USSR -- _
between 1959. and 1961 and the additional 180,000 tons contracted
for in 1962. This pipe is responsible for essentially all the
40 inch line installed in the Soviet Union. It has been used
for gas transport, thus contributing directly to the availa­
bility of more liquid petroleum for export.

It should be noted that an appreciable proportion of
West Germany's trade with the Bloc is with East Germany. In
1960, 38 percent of west Germany's imports from the Bloc
originated in East Germany, and 30 percent of West Germany's
exports to the Bloc were shipped to the Eastern zone.* There
are powerful political and psychological pressures to continue
this trade, in addition to the purely economic advantages.
Apparently West Germans see trade as weakening the political
barriers between the two Germanies. The free enterprise
petroleum industry is paying an appreciable portion of the
price for continuing this trade. Petroleum products represented
$44 million, or 16 percent of the value of imports from East
Germany, in 1960.*

3. Sweden

Sweden is traditionally neutral in times of war and
apparently is anxious to maintain neutrality in the current
economic struggle between East and West. Her 1960 imports from
the Communist countries amounted to $127,000,000 in value and
exports to them were $124,000,000. Such trade represented less
than 5 percent of the total Swedish world trade. Sweden is one
of the few major traders with the Bloc whose proportion of
exports to the East has shown a decline over the last decade.

On the other hand, the desire of the Soviet Union to
sell oil has found ready acceptance in the Swedish market.
Petroleum has recently been by far the most important item in
Swedish imports from the Communist countries, representing 32

* U.S. Department of Commerce Country by Country Commodities
Series, 1960.
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percent of the total value in 1961. The result has been a
growing dependence on the Bloc since 1957 for Sweden's petroleum
energy supplies and she is now the fifth largest Free World
buyer (by volume) of Communist oil.

SWEDEN'S OIL IMPORTS FROM THE SOVIET
BLOC COMPARED WITH LOCAL DEMAND

(

1955
1956
1957
1958
1959
1960
1961

THOUSAND METRIC
TONS/yEAR Y

971
774
556
925

1,516
2,093
2,565

PERCENT OF
LOCAL DEMAND 12.1

11
8
6
9

14
16
19

~ From Tables l8-2a, l8-2b, and l8-2c.
£I Committee Estimate.

Imports of Communist oil, which consist wholly of products, are
arranged by a small number of independent oil companies or
brokers. The disposition of heavy fuel oils and distillates
is greatly facilitated by the fact that many large consumers
own substantial harbor tankage which has been government subsi­
dized as part of Sweden's compulsory storage program. Deliveries
of 5,000 tons or larger may be directly from Bloc sources into
consumers' tanks. Thus about 80 percent of all Communist oil
into Sweden is heavy fuel oil with the bulk of the remainder
as distillates. The result has been a heavy inroad of Communist
oil into the energy supplies of industries. In 1961 almost 40
percent of Sweden's heavy fuel oil requirement was supplied by
the Bloc. This heavy dependence is reported to be of some
concern to the country's authorities.

Sweden has a favored position in the Communist oil
market with respect to price. According to official Soviet
statistics, heavy fuel oil, which is the major portion of the
purchases, was exported to Sweden at an average FOB price of
$1.48 per barrel. Currently Swedish imports of Soviet fuel oil

(
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are made at about $1.75-$1.80 per barrel c.i.f. Swedish
border. This nets back to the Caribbean at about $1.35 per
barrel and may be compared with current Caribbean postings
of $2.00 per barrel.

There are strong indications that the trade agreements
between Sweden and the Bloc are frequently written in such a
way that the industrial interests, who may be considered as
customers or brokers for Bloc oil, are also in the position to
provide many 'of the products which Sweden is to export. Thus
there is a flavor of the direct barter of goods between the
interests and the Bloc. As in the case of the other highly
developed countries, the majority of the goods which Sweden
supplies to the Bloc are in the category of metals and manu­
factured goods which are a valuable contribution to the growth
of the Bloc economy. Of particular interest to the oil industry
are the 135,000 tons of 40 inch pipe which are scheduled for
delivery to the USSR in 1962-64.

One factor which may have a significant effect on
Swedish trade is the credit of 1 billion Swedish Kroner ($ U.S.
19.3 million at current rate of conversio~) which was extended
to the USSR in 1946. Amortization of this credit is to be
made between 1961 and 1967 and there will probably be pressure
by the USSR to make repaYments to Sweden in Soviet goods
inciuding oil. The 1962-64 trade agreement with the USSR
increased Swedish import quotas for Soviet goods by about 20
percent over the actual imports for the previous 3-year period.

4. Iceland

Iceland is the most dependent of the NATO countries on
trade with the Soviet Bloc. The ability of Iceland to engage
in international commerce has been essentially a function of
her ability to export fish and fish preparations. It was thus
a critical blow to her economy when in 1952 Icelandic fish were
excluded by boycott from the United Kingdom market as the
result of a dispute over territorial waters. This move carne
on the heels of reductions in Iceland's markets in the United
States and Europe for various economic reasons. Iceland then
turned to the countries of the East Bloc for her outlets. The
Soviet Union offered oil in return for fish and since that time
the USSR has furnished almost all of Iceland's petroleum needs.
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ICELAND'S OIL IMPORTS FROM THE (
--

SOVIET BLOC COMPARED WITH LOCAL DEMAND

THOUSAND METRIC PERCENT OF
TONS PER YEAR ~ LOCAL DEMAND !?/

1955 283 77
1956 259 65
1957 300 79
1958 332 86
1959 365 89
1960 339 81
1961 300 88

~ From Tables 18-2a, l8-2b, and l8-2c.
!?/ Committee Estimate.

The 300 thousand tons of imports in 1961 represented 47 percent
of the value of Iceland's total imports from the Bloc.

Soviet Bloc petroleum products are imported by private
oil companies and handled in their facilities at government
insistence. This is another example where the supplies of free
enterprise oil companies have been backed out and replaced by
Soviet oil in facilities provided by private capital. For the
Soviet oil Iceland pays among the highest prices of all Free
World purchasers.

For a number of years Iceland has had a relatively
large unfavorable balance of trade. Partly because of devalua­
tion of Iceland's currency in both 1960 and 1961 and partly
because of higher demand in the West. Ic~~and's trade with the
West has increased sharply in the last two years. In 1961 she
actually had a favorable balance with the Free World amounting
to $3.8 million, which, however, was more than cancelled by an
unfavorable balance of $7.0 million with the Bloc. Exports to
the Bloc in that year fell to 14 percent of her total world
exports compared with about 24 percent the previous year. The
breakdown for 1961 is shown in the following table~
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ICELAND'S IMPORTS AND EXPORTS
OF MAJOR COMMODITIES, 1961 §/

($U.S. Millions)

EXPORTS TOTAL WITH SOVIET BLOC

Fish and preparations 51.0 8.7

Feeding stuff for animals 9.2

Animal oils and fats 4.9 .3

Hides and skins 2.6

Meat and preparations 1.6

Sub-Total 69.3 9.0

All Other ~ 1.1

TOTAL 71.5 10.1

/

(
IMPORTS

TOTAL 74.7 17.1

§/ OEEC Foreign Trade Analytical Abstracts, Series B,
January-December, 1961.

If Iceland can sustain her gain with the West there should be
a lessening dependence on trade with the Communists.

5. Italy

Italy has been the largest Free World purchaser (by
volume) of Communist Bloc oil since 1958, and s~nce 1959 she
has been the best customer for USSR export oil of any nation
in the world, including China and the satellite countries.
Italy's imports of Soviet Bloc oil in recent years have been
as follows:

(
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ITALY'S OIL IMPORTS FROM THE SOVIET BLOC
COMPARED WITH LOCAL DEMAND

THOUSAND METRIC PERCENT OF
TONS PER YEAR ~ LOCAL DEMAND EI

1955 253 2
1956 530 4
1957 647 4
1958 1,182 7
1959 3,146 16
1960 4,822 20
1961 6,330 22

sI From Tables l8-2a, l8-2b, and l8-2c.
Q/ Committee estimate.

As shown in the table, in 1961 the imports of Communist oil
were equal to 22 percent of the Italian internal demand for
petroleum. Italy, however has a significant export market.
If total Bloc imports are compared to domestic plus export
demand, the proportion that Bloc oil comprised is reduced to
17 percent for 1961.

Italy's exports to the Soviet Bloc in 1960 totalled
$212,000,000, or 5.8 percent of her total world exports, and
imports from the Bloc were $289,000,000, or 6.1 percent of her
total world imports. The importance of oil in this Bloc trade
is illustrated by the fact that the value of the Communist oil
imported in that year was 21 percent of Italy's total imports
from the Bloc, and was equivalent in value to over 29 percent
of her total exports to the Bloc. Thus the oil received from"
the Bloc paid for almost one-third of Italy's exports to the
Communist nations.

c

(

The government oil company, ENI, has played an impor­
tant role in Soviet Bloc oil imports into Italy. At present ENI
probably purchases about one-half of the Communist oil brought
into the country. ENI has pUblicly championed Italy's right to
get her oil supply from the cheapest source available. In
addition, the company's spokesmen have been vigorous in pointing
out what they refer to as the advantages of inter-government
dealings for oil supplies outside the framework of the estab­
lished free enterprise oil industry. The prices ENI pays for
Soviet crude are unusually favorable. Reportedly it is paying C
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$1.08 per barrel, f.o.b. Black Sea, for 60,000 barrels per day of
crude. This is equivalent to only 85¢ per barrel when netted
back to the Persian Gulf, and is a price which could obviously
not be met by any competitive free enterprise supplier. Other
Italian purchasers are paying the equivalent of about $1.05 to
$1.15 per barrel for Soviet crude netted back to the Persian
Gulf--also very attractive prices, though not in the favored
position held by ENI.

Not only is the government company buying Soviet crude
at an extremely low price, but in addition, manufacturing con­
cerns which are affiliated with ENI are making important sales
of manufactured goods and technology to the Bloc. In October
1960, for example, ENI concluded an agreement governing trade
exchanges between ENI and the USSR for the 1962-1965 period. In
this contract ENI agreed to purchase a total of 12 million tons
of crude oil for the period, and the Soviet Union agreed to pur­
chase 50,000 tons of synthetic rubber, 240,000 tons of 40-inch
pipe, pumps, and'other pipeline equipment from companies affil­
iated with ENI.

Italy imports a substantially higher proportion of
Soviet Bloc oil than any other nation in the Common Market. Her
position on Bloc oil imports has important implications for the
entire European Economic Community. Some of the other nations
of the Common Market have shown a desire to limit their depend­
ence on Soviet Bloc oil and have indicated a concern with the
uncontrolled flow into the rest of the Common Market of products
from Soviet Bloc crude refined in Italy. Up to this time
agreement among the countries on means and levels for control
of Communist oil has not been reached.

There are indications, however, that Italy has plans to
limit its Communist oil imports to some degree. Reportedly
there is an agreement with the USSR that Soviet crude should
not exceed 14 percent of Italy's total crude imports. By
comparison, however, Soviet crude represented 17 percent of
Italy's total crude imports in 1961. There is no comparable
announced limitation on petroleum products to be imported from
the Bloc or on crude to be imported from any satellite countries.

6. Brazil

Brazil depends largely on agricultural products for
earning foreign exchange, with which she buys manufactured goods
and vehicles, fuel, chemicals and wheat. Coffee is by far the
most important export but the price has fallen steadily since
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1954. The obligation to withhold surpluses from the export
market has resulted in the accumulation of huge stock piles, (
and the loss of earnings precipitated serious foreign exchange
crises. Attempts to alleviate these crises and curtail foreign
exchange expenditure have included the establishment of a local
vehicle manufacturing industry~ extensive development of indig-
enous energy, oil, coal, and hydro-electricity~ a drive to
achieve self-sufficiency in wheat production~ and bilateral
trade with the Soviet Bloc. These attempts have met with varying
degrees of success, however, two-thirds of the country's oil
requirements still have to be imported (a proportion which may
well increase) and about one-fifth of the imports bill goes on
fuels.

The first trade agreement signed with the USSR, in 1958,
entailed an exchange of cocoa for crude oil and gasoil/diesel
fuel, but was not particularly successful. A second three-year
agreement, concluded early in 1960, has also run into difficulty,
mainly on grounds of crude oil quality. In April 1961, the
leader of a Brazilian trade mission to Eastern Europe stated
that the mission's objective was "to divert all possible imports
from the dollar area, not because of any predisposition against
the dollar, but simply because we have no dollars". This mission
reached agreement to exchange coffee for coastal vessels, ferti- (
lizers, wheat, machinery, chemicals, crude oil and products.
A possible danger is that the East Europeans may try to acquire
hard currency by reselling coffee in one of Brazil's best markets,
West Germany.

Soviet oil sales to Brazil are simplified by the fact
that the State Agency, Petrobras, is the main customer for crude
oil. Recently a move was made to place all crude imports under
Petrobras control.

Oil consumption is expected to continue to be far in
excess of local production, and this has led the Government to
try and develop a shale oil industry, in which connection they
are receiving Soviet technical aid.

Details of Soviet Bloc oil supplies to Brazil are
given in the following table:
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BRAZIL'S OIL IMPORTS
FROM THE SOVIET BLOC 9/

THOUSAND METRIC
TONS PER YEAR

1959
1960
1961

59
161
510

c

9/ Derived from Tables 18-2b, 18-2c.

7. Far East

The activities of the Soviet Bloc in the oil economy
of the Far East have taken several forms:

a. Sales and offers of sales which seem
largely politically motivated

b. Sales which seem largely economically
motivated

c. Capital assistance

d. Technical assistance

Examples of these forms are discussed below.

a. Sales and offers of sales which seem largely
politically motivated

In 1960, representatives of the Soviet Oil Export
Agency visited Australia. A certain publicity was given to the
fact that cut-rate oil would be available to Australian buyers7
advertisements to this effect were taken in financial newspapers 7
and the Soviet delegates lost no opportunities to issue, through
press conferences, the usual charges of "monopoly prices" which
the Australian public were paying through the domination of their
oil industry by the international majors. The Soviets departed
without any buyers--and it may be doubted whether they really
expected to find any--but they did succeed in creating a small
storm of adverse criticism of the international oil industry by
its critics in Australia.
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On the other hand, the offer in the Spring of 1960 by
the ,USSR to the Indian government of 50,000 barrels per day
of oil for rupees appears to have been well calculated to
strike at the foundations of the oil industry structure in (
India. The timing was shrewd. The discount pricing of the
offer was equally well calculated. The result was an immediate
and sharp exacerbation of the already strained relations
between the Indian government and the major oil companies who
had been negotiating on a number of issues, not the least of
which was the problem of oil prices in the context of the
Indian balance of payments problem. The subsequent agreement
of the individual oil companies to some form of discount,
under the pressure of the Soviet offer, contributed to the
factors which precipitated the reduction of Middle East posted
prices of August, 1960, but the factors of timing in the Soviet
offer were such that oil company-Indian relations were left in
a state of unresolved tension. It is ironic that this offer
was never consummated.

Refined product sales have been made by the USSR in
small quantities to India and also to Ceylon. It is expected
that sales will increase fairly sharply with the signing in
December, 1961, of a new trade agreement with Ceylon and the
partial expropriation there of the privately owned installations
by the new, state-owned Ceylon petroleum Corporation. Similarly,
in Indic;'l, the expansion of the state-owned India Oil Company is (
expected to lead to a fairly sharp increase of Bloc product
imports. As in the case of the crude oil offered to India, how-
ever, it appears certain that the political objectives (and
gains) of the Soviets far outweigh the commercial value to the
Soviet economy of these relatively small volumes of barter trade.

b. Sales which seem largely economically motivated

By contrast the Soviet sales effort in respect to crude
oil in Japan appears to have been much more of a commercial
proposition. With an oil industry structure characterized by a
substantial number of independents, there existed ready outlets
for discounted Soviet oil, Soviet Bloc oil sales rose to 2.7
million metric tons in 1961, representing 7 percent of Japan's
internal demand.

Recently the USSR has made attempts to draw the Japan­
ese economy into a somewhat closer relationship with the Bloc.
Their inducement has been the lure of very substantial export
contracts for large diameter steel pipe in exchange for larger
quantities of crude oil. The pipe would presumably be used to
complete the trans-Siberian pipeline to the eastern port of
Nakhodka, just north of Vladivostok. The timing of the Soviet
offer was excellent~ it was most Vigorously pushed when the
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foreign exchange accounts of Japan had swung badly out of bal­
ance. The Japanese, however, have not yet made any commitments.

c. capital Assistance

The Bloc has been a substantial contributor to the
Second India Five Year Plan--and to the realization of New
Delhi's wishes to enter the oil business actively itself. One
Rumanian refinery and one refinery of Soviet design have been
provided as capital grants to the India Oil Company. The first
has been completed and is on test, the second is scheduled for
completion later in 1962/63. Both of these refineries have been
constructed at costs substantially higher than private industry
would require. They will both process local crude oil and cannot,
therefore, be counted as specific Soviet levers to displace
Western oil. They nonetheless contribute to the problems of
State vs. private enterprise in India which is, most certainly,
a Soviet objective.

In 1961, the Soviets signed an agreement whereby some
$35 million in 12 year 2-1/2 percent loans would be provided to
the Pakistan government to finance the costs of oil exploration
within the country. The terms provide that the loan will be
repaid in Pakistan exports whether or not oil is found; the
country has, thereby, placed a sizeable mortgage on future
sterling and dollar export earnings. To implement the agreement
the Pakistan government has had to establish a full-fledged
Government-owped exploration company. Thus, the longer range
thrust of the Soviet offer has been, as in the case of India
and Ceylon, to bring into being a new socialist instrument for
the sharpening of difficulties between the public and private
sectors and between the foreign investor and the Asian
governments.

d. Technical Assistance

The USSR for sometime has been prOViding technical
assistance to India for exploration and field development and
in addition is training substantial numbers of Indian technicians.
Recently, the Soviets entered into an agreement with the Indo­
nesian government whereby one hundred Indonesian students,
technicians and administrators will be sent to the USSR for
training. The oil industry in Sumatra now must contemplate the
prospect of negotiating with a whole generation of Soviet
trained Indonesians. This would appear to have been an impor­
tant Soviet objective.
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D. Forecasts of Future Bloc Petroleum Exports

In an earlier section of this report, supply/demand (
projections for the individual countries of the Sino-Soviet
Bloc lead to predictions that in 1965 the USSR will have avail-
able 27 million tons of crude and 19 million tons of products
for export to the Free World, and that the East European
Satellites would have an additional 5 million tons for Free
World markets. Whether the 51 million tons total will actually
be sold in the Free World can only be determined by the
political and economic climates at the time. There is no doubt,
however, that if the predictions of the exportable availability
of Soviet Bloc oil are borne out, the pressures to move it into
the Free World will be intense.

A study was made to determine where this oil might go,
if corrective action is not taken and it is permitted to
continue through its channels into the West. Table 18-6 gives
a possible distribution of the 51 million tons of Communist
oil under this assumption. The table was derived from a
country-by-country analysis of predicted total demand patterns,
historical imports of Soviet Bloc petroleum, types of purchas­
ers, refining and marketing facilities which could be considered
potentially available to handle Communist crude and imports,
existing long-term trade agreements and possible political (
attitudes.

The most significant point is, however, that whether
this much Communist oil actually enters the Free World in 1965,
and where it will go if it does, is a function of the actions
taken throughout the West between now and then.

(
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TABLE 18-6

POSSIBLE SOVIET BLOC EXPORTS
OF PETROLEUM TO THE FREE WORLD

BY GENERAL GEOGRAPHIC AREA
IN 1965 COMPARED WITH 1961

(Million Metric Tons)

,.....-~"",

GEOGRAPHIC AREA 1961 1965
CRUDE PRODUCTS TOTAL CRUDE PRODUCTS TOTAL

Northern Europe 2 7 9 4 12 16

~
Western and Central

-..J Europe 1 2 3 1 4 5
U1

Southern Europe and
North Africa 8 2 10 8 5 13

Other Africa and Far
East 2 2 4 8 2 10

Western Hemisphere 3 1 4 6 1 7

TOTAL 16 14 30 27 24 51
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SECTION 49

EFFECT ON PETROLEUM EXPORTING COUNTRIES

A. Countries Affected

During the 1950's, 1960 and 1961, the principal suppliers
of petroleum in world trade were Venezuela and the Middle East.
The United States, though still the world's biggest producer o~

oil, had become a net importer, and its exports had dwindled to
nominal volumes. Indonesia and North Africa were making signifi
cant exports to Free World markets, but the exports from these
areas satisfied only a relatively small proportion of offshore
demand. The balance of this demand was met largely by supplies
from the Middle East.

During the period under discussion, it is thus safe to
regard Venezuela and the Middle East as the major sources of
marginal supplies of oil for Free World markets, the allocation
between those two areas being determined mainly by geographical
factors. Insofar as Soviet Bloc oil exports reduced the volume
of exports from Free World producing countries, Venezuela and
the Middle East were the principal sufferers. In the following
analysis of the effect upon Free World producing countries of
the increasing volume of Soviet Bloc oil exports, attention will,
therefore, be confined to these two areas.

B. Oil Income

1. Direct payments

Direct payments to the major Free World oil exporting
countries consist mainly of royalties and income tax payments,
often stipulated in basic contractual agreements. Payments
made by oil companies to the governments of Venezuela and the
Middle Eastern countries are shown in Table 18-7.

2. Other Expenditures

In addition to payments of tax and royalties, and other
payments precisely stipulated in basic contracts, oil companies
incur other expenditures in oil producing countries which,
though usually smaller than direct payments after commercial
production has commenced, are nevertheless important to oil pro­
ducing countries' national economies. Such "other expenditures"
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TABLE 18-7

INCOME FROM OIL INDUSTRY IN VENEZUELA ~ AND THE MIDDLE EAST :!?/
1953-1961

1953 1954 1955 1956 1957 1958 1959 1960 1961

VENEZUELA

Million Bolivares 1,589 1,498 1,714 3,037 £I 3,822 Y 2,711 3,224 3,001 3,185 fY
$ U. S. Million 514 485 555 983 £I 1,237 Y 877 1,043 971 1,031
Exchange Rate, Bolivares

per $ U.S. 3.09 3.09 3.09 3.09 3.09 3.09 3.09 3.09 3.09

BAHRAIN

$ U.S. Million 5 11 9 10 10 12 13 13 13

IRAN

$ U.S. Million - 9 91 153 213 272 Y 262 285 291 fY

IRAQ

$ U. S. Million 144 191 206 193 144 W 237 .hi 242 266 266
~
-..J KUWAIT AND 50",f, NEUTRAL ZONE
-..J

$ U. S. Million 169 194 282 293 308 354 345 440 4401/

QATAR

$ U.S. Million 18 30 35 36 45 6111 53 54 541/

SAUDI ARABIA AND 50% NEUTRAL ZONE

$ U. S. Million 226 281 275 283 303 302 315 332 365 fY

TOTAL MIDDLE EAST

$ U. S. Million 562 716 898 968 1,023 1,238 1,230 1,390 1,414 fY

~y

ElY
£I Includes bonuses for concessions of 974 million barrels ($315 million).
Y Includes bonuses for concessions of 1,142 million barrels ($370 million).
fY Partly estimated.
£! Includes bonuses for concessions of $25 million.
~ Includes $ U.S. 7 million in settlement of previous claims •
.hi Includes $ U.S. 12.6 million in settlement of previous claims.
1/ Estimated.
11 Includes $ U.S. 3.3 million in settlement of previous claims.
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include wages and salaries paid to employees of local nation­
ality, personal income taxes paid by expatriate employees,
paYments to local contractors, and paYments for local purchases
of goods. The exact level of these "other expenditures" is
difficult, if not impossible, to define in a manner which would
permit satisfactory comparison, from country to country. It is
certain, however, that they not only provide directly the means
of support for many tens of thousands of company employees and
their dependent~, but also make a substantial contribution--and
sometimes the principal contribution--to the prosperity and
livelihoods of merchants and small businessmen running into the
thousands. Some idea of their scale may be gained from a few
examples:

(a) In 1960, Kuwait Oil Company ordered 56% of all its
purchases, amounting to about &3,075,000 worth
($8.6 million), through more than 200 merchants in
the Kuwaiti business community. In addition, it
made paYments of over ~3,900,000 ($11 million)
to Kuwaiti companies for direct contracts, service
contracts and rentals. 1/

(b) In 1960, Iraq Petroleum Company and its associated
companies operating in Iraq spent nearly ~20,000,000

($56 million) in Iraq on wages, salaries, and other
expenditures. 4/

(c) In 1961, Bahrain Petroleum Company (whose operations
are on a much smaller scale than those of KOC or
IPC) ordered goods from merchants in Bahrain valued
at over 17 million Rupees ($3.5 million). Money
paid for materials actually delivered by local mer­
chants in 1960--which included a number of items
ordered during the previous year--amounted to nearly
17 million Rupees ($3.5 million). 21

(d) In 1961, the Iranian Oil Producing Company and the
Iranian Oil Refining Company (the Consortium's
operating companies in Iran) spent a total of
h37,423,000 ($104.8 million) in Iran on wages and
salaries, local purchases and paYments to contract­
ors, workers' social insurance, and on those customs
duties and import taxes from which they were not
exempt. Foreign exchange brought into Iran for the
purpose of these expenditures amounted to about
&35,350,000 ($99 million). ~/
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(e) In 1961, the Arabian American Oil Company spent
approximately $72 million in Saudi Arabia on wages
and salaries for non-American employees, paYments
to local industry for goods and services, income
tax paid by non-Saudi company employees, public
welfare expenditures, on those customs duties from
which it is not exempt, on freight, and on miscel­
laneous paYments to the Government of Saudi Arabia.

(f) In 1961, Qatar Petroleum Company, a much smaller
operation than all the companies already mentioned
except Bapco, spent 9.5 million Rupees (about $2
million) on local purchases alone. 11

C. Importance of Oil Income to the National Economies*

Oil income's contribution is felt principally in two
ways: by providing revenues to the national government for
budgetary use, and by adding to foreign exchange resources.

(

In Table 18-8, the total revenues respectively of the
governments of Venezuela, Bahrain, Iran, Iraq, and Saudi Arabia
are compared with these countries' direct incomes from oil over
the period 1953-61. In all these countries, the proportion of
total-governmental revenues provided by direct income from oil (
has normally been in excess of 50 percent, and it has often
been substantially in excess. (In the case of Iran, the years
1953-54--aftermath of the nationalization and 1959-60--large
foreign grants in aid, cannot be regarded as normal.) Neither
Kuwait nor Qatar has published budget information in the past,
but there is reason to suppose that direct oil revenues probably
account for upwards of 90 percent of Kuwait's budget, and the
percentage in Qatar is certainly of the same order of magnitude.

The degree of importance represented by these percent­
ages, and the overall contributions made by oil income, both
direct and indirect, to foreign exchange resources, vary widely
from country to country.

The position in Venezuela, Iran and Iraq differs funda­
mentally from that in other producer states. All three possess

* This section relies heavily upon Oil Revenues and Middle East
Economies, I & II, by John Murray, Petroleum Times, December
1 and 15, 1961.

(

479



~,

TABLE 18-8

GOVERNMENT REVENUES (BUDGET) AND INCOME FROM OIL IN VENEZUELA & THE MIDDLE EAST ~
1953-1961

($U.S. Million And Income From Oil As Percent Of Govt. Revenues)

1953 1954 1955 1956 1957 1958 1959 1960 1961 .

VENEZUELA

Government Revenues* 820 852 968 1,417 1,748 1,523 1,761 1,605 1,926

Income from oil* 514 485 555 983 1,237 877 1,043 971 1,031

Percent of
Government Revenue 62.7 56.9 57.3 69.4 70.8 57.6 59.2 60.5 53.5

BAHRAIN

Government Reven~es 8 14 15 15 15 16 16 15 W NA

Income from oil 5 11 9 10 10 12 13 13 13

Percent of
Government Revenue 62.5 78.6 60.0 66.7 66.7 75.0 81.2 86.7 NA

IRAN

Government Revenues 106 132 161 213 292 367 855 1,092 NA

~
Income from oil - 9 91 153 213 272 262 285 291

(Xl Percent of

0 Government Revenue - 6.8 56.5 71.8 72.9 74.1 30.6 26.1 NA

IRAQ

Government Revenues £I 234 280 327 301 265 372 388 NA NA

Income from oil 144 191 206 193 144 237 242 266 266

Percent of
Government Revenue 61.5 68.2 63.0 64.1 54.3 63.7 62.4 NA NA

SAUDI ARABIA

Government Revenues 305 NA NA NA 398 374 364 397 481

Income from oil 226 281 275 283 303 302 315 332 365

Percent of
Government Revenue ;4.1 NA NA NA 76.1 80.7 86.5 83.6 75.6

~

*
.¥
W
£I

Converted at $U.S. - Bs. 3.09,
Oil income derived from Table 18-7 Government revenues: Venezuela, 1953-60 from g1,
1961 from jL/, Bahrain, 1Qj, Iran, 111, Iraq, 11/, Saudi Arabia, 11/.
Estimated.
Government Revenues in Iraq include 70 percent of oil income in 1953/1958 and 50 percent
in 1959 as allocated to the Government Development Board, which is additive to the National

Budget.



resources which could have formed the basis for some economic
and social development, even in the absence of oil. Oil
revenues have, however, provided a tremendous impetus to the
development of these resources.

Venezuela, though intent in development of its other
resources and on diversification of investment, remains
essentially an oil-based economy. The oil sector not only
provides more than 50 percent of government revenues in direct
paYments, but also contributes some 80 percent of foreign
exchange earnings. For the welfare of the ordinary people, this
fact gains importance by reason of the large imports of food.

(

In Iran, there is no doubt that the spending of the
oil revenues (and of loans which only these are able to repay)
has produced a considerable growth in the economy, together
with a parallel rise in private investment. Excluding foreign
aid or loans, income from the oil sector of the economy accounted
for 66.8 percent of Iran's foreign exchange earnings in 1956-57,
rising to 79.8 percent in 1958-59. Various factors have given
rise to the present l8-months old economic crisis. A stabiliza­
tion program, introduced in 1960, has had some effect, assisted
by releases from U.S. loans and by West German help. Iran's
situation, however, is still critical, and any reduction in its
oil revenues could spell disaster for its efforts towards (
economic recovery.

In Iraq, planned capital expenditure has, for practical
purposes, been wholly financed by oil revenues since 1952. Oil
revenues further are to be the main prop of a new h556 million
($1,560 million), five-year economic development plan recently
published in the Official Gazette and designed to double the
country's national income within ten years. Of the total oil
revenues for the period, estimated at -i.580 million ($1,620 mil­
lion), about 54 percent will be allocated to the plan. 14/ In
1960, when 61 percent of total Iraqi government revenues for
general budget and development purposes came from oil, income
from the oil sector of the economy accounted for 90 percent of
Iraq's foreign exchange earnings, !2/ thus forming the principal
support for a huge import flow of -i.125 million ($350 million) ,
much of it in capital goods necessary for development.

In Saudi Arabia and the Persian Gulf States, before the
oil era, there was almost nothing on which to build wealth. Oil
revenues have wrought spectacular changes in the economies and
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societies of those countries where oil has been found. Budge­
tary dependence on direct oil revenues is very high: in Saudi
Arabia and Bahrain it is over 75 percent; in Kuwait and Qatar
it is probably over 90 percent. Oil revenues in Kuwait, together
with KOCIs and Aminoi1's local spending, probably comprise nearly
100 percent of Kuwait's foreign exchange income. The percentages
in Saudi Arabia and Qatar are probably of the same order of mag­
nitude. Bahrain is to some extent an exception: it re-exports
about one-third of its imports, so that oil plays a considerably
smaller proportionate part in the balance of paYments.

D. Income Lost Due to Soviet Bloc Oil Exports

1. Direct Income

Table 18-9 contains data which measure the effect of
increased volumes of Soviet Bloc oil exports upon the direct
incomes of Venezuela and the governments of the Middle East.

It would, of course, be possible to estimate the income
value, to Free World producer governments, of the loss of sales
represented by total Soviet Bloc exports to the Free World.
(From 1953 to 1961, the cumulative figure is probably about $590
million.) However, since the Soviet Bloc has always been an
oil-exporting area, and could rely on special circumstances,
such as long-standing obligations - e.g., reparations--or geo­
graphical proximity, to preserve some position in the Free World
oil trade, it has been thought to be more realistic to select a
base year as representing a norm. In 1953, the base year
selected, Soviet Bloc oil exports were confined to Western
Europe, and equalled 1.9 percent of oil demand in that area.
The year of the death of Stalin, 1953, also saw a change in
emphasis in Soviet economic policy, from maximum autarky to a
growing reliance upon foreign trade to accelerate the development
of the Bloc's resources.

In 1961, Soviet Bloc oil exports to the Free World
approximated 30.5 million tons (610,000 barrels per day). If
Soviet Bloc exports to Western Europe since 1953 had remained
in line with their percentage share in that year, and there had ­
been no penetration of other markets, the 1961 total Bloc exports
would have been only 86,000 barrels per day, or 524,000 barrels
per day (25.2 million tons) less than the actual total. In
Table 18-9, this volume of 524,000 barrels per day, representing
the size of the Free World markets lost in 1961 as a result of
increased Soviet Bloc exports since 1953, has been apportioned
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TABLE 18-9

VOLUME AND VALUE OF MIDDLE EAST AND VENEZUELAN
OIL DISPLACED BY SOVIET BLOC OIL sI

1961

(
VOLUME DISPLACED VALUE

THOUSAND MILLION
BARRELS PER DAY lY BARRELS

$U.S./
BARREL $U •S. MI LLI ON

IN WESTERN EUROPE

Middle East 259 94.1
Venezuela --±2. ..1L.2.

TOTAL 308· 112.0

IN AFRI'CA, ASIA AND OCEANIA

Middle East 117 42.7
Venezuela -.1Q. -hZ.

TOTAL 127 46.4

IN LATIN AMERICA

Middle East 13 4.7
Venezuela 76 27.7

TOTAL 89 32.4

IN TOTAL FREE WORLD

Middle East 389 141.5
Venezuela 135 49.3

TOTAL 524 190.8

0.69
0.97

0.69
0.97

0.69
0.97

0.69
0.97

64
17

81

30
--.1.

34

3
27

30

97
48

145

sI If the Bloc position in these markets in 1953 remained constant and if the Middle
East and Venezuela shared the Bloc's increment proportionately to their 1961 position.

£! Derived as follows: (

PRELIMINARY
ESTIMATE

(THOUSAND BARRELS
IF BLOC WERE

HELD AT
1953 POSITION

PER DAY)
APPARENT GAIN IN
MIDDLE EAST AND

VENEZUELA/NWI EXPORTS

WESTERN EUROPE

Demand 4,508 4,508

Imports
Soviet Bloc 394 86
Mi·ddle East 3,113 3,372
Venezuela/NWI ~ ---Ell

TOTAL 4,085 4,085

AFRICA, ASIA AND OCEANIA

Demand 2,763 2,763

Imports
Soviet Bloc 127 0
Middle East 1,805 1,922
venezuela/NWI ----!±Q. ---.12Q.

TOTAL :2,072 2,072

LATIN AMERICA

Demand 1,700 1,700

Imports
Soviet Bloc 89 0
Middle East 70 83
venezuela/NWI 431 507

TOTAL 590 590

259
--±2.

308

117
-.1Q.

127

13
76

89

In 1953 Soviet exports to Western Europe represented 1.9 percent of the demand.
There were no exports of Bloc oil to the other areas.
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between the Middle East and Venezuela on the basis of their
respective contributions to major oil imports made in 1961 by
the three main geographical regions of the Free World which
imported Soviet Bloc oil in that year. The value of such dis­
placed oil (or potential Middle East or Venezuelan exports) has
been estimated on the basis of the average direct income per
barrel received by the Middle East and Venezuela respectively in
1961, as shown in Table 18-10. The approximate 1961 losses come
to $97 million for the Middle East and $48 million for Venezuela.

An estimate of the annual and cumulative loss of direct
income by Middle Eastern and Venezuelan governments over the
period 1954-61, based on the same method as described above, is
shown in Table 18-11. The final column of this table, reproduced
below, sho~s a rapidly increasing level of losses from year to
year, reaching in 1961 ten times the level of 1954.

1954­
1953 1954 1955 1956 1957 1958 1959 1960 1961 1961

(

Loss of
Income by
Middle East/
Venezuela
($U.S. Million) 15 19 25 34 52 83 117 145 490

Percent
Increase/Year 27 31 36 53 59 41 24 38

The annual rate of increase shows signs of slackening
off, but the absolute annual increase remains high. There
appears to be little evidence of any reversal of the tendency
for the losses to increase.

2. Other Expenditures

In the long run, a continued high level of Soviet Bloc
oil exports to the Free World may also be expected to have an
effect upon the incomes of producer states arising from oil
companies I "other expenditures". The impact of increased
Soviet Bloc oil exports on these "other expenditures" is not,
of course, direct or immediate. The level of such expenditures
is, however, in the long run, linked to the level of production,
and to the general prosperity, of the oil producing companies.
Loss of markets, therefore, is likely to have an eventual effect
on "other expenditures."
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TABLE 18-10

PRODUCTION OF CRUDE OIL AND OIL INCOME IN VENEZUELA AND THE MIDDLE EAST ~
1953 - 1961

VENEZUELA 1953 1954 1955 1956 1957 1958 1959 1960 1961

Crude Production (Thousand BID) 1,765 1,896 2,157 2,457 2,779 2,605 2,771 2,846 2,920
Million Barrels 644 692 787 897 1,014 951 1,011 1,039 1,066

.j:::. Income from Oil ($US Million) 514 485 555 983 1,237 877 1,043 971 1,031
00 $US per barrel 0.80 0.70 0.71 1.10 1.22 0.92 1.03 0.93 0.97
U1

MIDDLE EAS:J:

Crude Production (Thousand BID) 2,424 2,736 3,243 3,442 3,533 4,267 4,587 5,240 5,613
Million Barrels 899 997 1,184 1,256 1,269 1,557 1,674 1,911 2,048
Income from Oil ($US Million) 562 716 898 968 1,023 1,238 1,230 1,390 1,414
$US per barrel 0.63 0.72 0.76 0.77 0.81 0.80 0.73 0.73 0.69

~ Oil Income from Table 18-7.
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TABLE 18-11

LOSS OF INCOME TO THE MIDDLE EAST AND VENEZUELA DUE TO FREE WORLD IMPORTS OF SOVIET BLOC OIL
1954 - 1961

TOTAL BLOC EXPORTS WESTERN EUROPE 1.9 PERCENT x W.E. AVERAGE
TO THE FREE WORLD PETROLEUM DEMAND PETROLEUM DEMAND INCOME LOSS OF INCOME
THOUSAND MILLION THOUSAND THOUSAND MILLION ME/VENEZUELA a/ BY M.E./VENEZUELA '

YEARS B/D BBLS. B/D B/D BBLS. ($/BARREL) ($U. S. MILLION)
(A) (B) (C) (D) (E) (F) (G) (COL. G x)

(COL. C-COL. F)

1953 34 12 1,755 34 12 0.67
~ 1954 97 35 2,019 38 14 0.72 15ex>
0' 1955 116 42 2,320 44 16 0.75 19

1956 139 51 2;644 50 18 0.76 25
1957 166 61 2,,679 51 19 0.82 34
1958 235 86 3,097 59 22 0.82 52
1959 353 128 3,455 66 24 0.80 83
1960 486 178 4.,'000 76 28 0.78 117
1961 610 223 4,508 86 31 0.76 145
1954/1961 490

~ Average Income to M.E./ Venezuela is weighted averaged of M.E.@ 75 percent and Venezuela
@ 25 percent (roughly the 1961 average on Table 18-9) using $Bbl. data given on Table 18-10.



E. The Threat to Oil Export Prices

~he loss of income resulting from a reduction in
volume of sales is the only kind of loss caused to oil expor­
ting countries by increased Soviet oil exports which can be
reasonably estimated. However, the size of direct paYments
to the governments of Free World oil exporting countries not
only depends upon the volume of exports, but also is related
to F.O.B. selling prices. If Soviet price-cutting contrib­
uted to reduction in those prices, the levels of direct
paYments per barrel, as well as total direct paYments, are
automatically reduced.

Ample reliable evidence is given in an earlier section
to show that, in many markets, the USSR has used substantial
reductions in prices, below those which Free Wo~ld suppliers
consider economic, as its main means of obtaining or increasing
its oil export business. This practice has inevitably increased
existing pressure upon the F.O.B. selling prices. For example,
though the degree of responsibility is not demonstrable, there
can be no doubt that cut-price Soviet Bloc exports contributed
to the reductions in Middle East posted prices which took place
in February, 1959 and August, 1960.

Since few Free World markets are insulated from the
effects of spreading price weakness, the impact of Soviet
pricing policies is felt not merely by the Middle East and
Venezuela, whose sales have been displaced, but by all oil
exporting countries whose incomes depend upon the levels of
selling prices. The threat of Soviet exports to the prices
of oil exported by Free World producing countries, though
incapable of exact evaluation, is thus of wider concern, and
may be even more serious, than the threat to the actual volumes
of Free World exports.
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SECTION 50

SOVIET BLOC MARINE ACTIVITIES

A. Soviet Bloc Tanker Fleet

1. History of Fleet

In 1950, the Soviet fleet consisted of small vessels,
most of them built prior to World War II, the largest vessel
being 10,900 dwt. The total tonnage was only 174,000 a mere
fraction of 1 percent of total world tanker tonnage. Also
the Satellite fleet was extremely small.

It was only in 1953 that the USSR started building
up her fleet. Two main types of vessels were put into service,
a 12,000 dwt vessel built in Soviet shipyards, and a 4,000 dwt
vessel built in Finland and Bulgaria. It is believed the
latter type of vessel is used for some of the short hauls from
K1aipeda in the Baltic to destinations bordering that sea,
e.g., Sweden, Finland, etc. Other vessels of this type, to­
gether with vessels of smaller tonnage, are also used in Soviet
inland seas, coastal waters, lakes, and rivers.

By 1956, Soviet shipyards were turning out eleven
12,000 dwt vessels per year, the total tanker tonnage built
in the USSR in that year being 136,000'dwt. In 1958, when the
Soviet oil offensive was beginning to get into its stride, the
first "super-tanker" was laid-down. This was the "Pekin" of
29,000 dwt which went into service in 1959. A comparatively
high service speed of 18.5 knots for this vessel is to be
noted. Three other ships of this size followed during 1960
and 1961, and in 1960 the USSR started acquiring tankers from
Free World shipyards.

2. Current Fleet

The Soviet Bloc owned tankers, together with the
Yugoslav fleet, as of September 1, 1962 are given in detail in
Tables 18-12, 18-13, and 18-14, and are summarized below:
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TABLE

18-12

18-13

18-14

TITLE

Soviet Bloc Flag Tankers
in Petroleum Service

Soviet Bloc Flag Tankers
Not Reported in Ocean
Petroleum Trade

Yugoslavian Flag Tankers
in Petroleum Service

TOTAL OPERATING

T-2
EQUIVALENT

90.7

14.7

4.3

109.7

DWT

1,556,061

302,349

82,106

1,940,516

(

The Yugoslav fleet has been included in the Soviet Bloc
availability inasmuch as a study of trade statements indicates
that a major portion of their trade is into the Black Sea.

Combination USSR flag ore/oil carriers shown on Table
18-14 have been excluded from availability since the portion
of their time during which they are engaged in petroleum trade
is unknown.

As shown above, the current Soviet Bloc flag tanker (
fleet totals 105.4 T-2 equivalents. Of this total, tonnage
equivalent to 41.8 T-2 equivalents has been built in Free World
countries. Thus, the Bloc has been dependent on the Free World
for 40 percent of its current fleet.

3. USSR Seven Year Plan

When the Seven Year Plan (1959 through 1965) was
announced in 1958, the stated intention was to increase the
size of the tanker fleet by 80 percent during the Plan. Thus
the Soviet fleet would have to increase from 819,000 dwt at
the end of 1958 to 1,474,000 dwt (about 90 T-2 equivalents)
at the end of 1965, by which time it was planned that 40 per­
cent of the fleet would consist of so-called IIsuper-tClnkersll.
The 29,000 dwt IIPekin ll and three sister ships that have been
put into service are apparently in the IIsuper-tankerll class.
While the Soviet Union has started building these IIsuper­
tankers ll , her launchings of the smaller 12,000 dwt ships
have fallen.
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TABLE 18-12

SOVIET BLOC FLAG TANKERS
AS OF SEPTEMBER 1, 1962

VESSELS REPORTED IN PETROLEUM SERVICE

6~000 DWT AND OVER

YEAR "T-2"
NAME ID!!1! D.W.T. GROSS ~ EQUIV.

USSR FLAG

MS ADLER 1960 25,000 16,249 15.75 1.625
MS AGAMALI OOLI 1930 9,000 6,092 10.00 .371
MS APSHERON 1952 13,250 9,047 14.00 .765

(1) MS ASHKHABAD 1954 12,000 8,229 12.50 .623 Last Reptd Istanbul 4/9/62
(2) MS BALAKLAVA 1962 19,000 13,365 15.00 1.184
(2) MS BAUSKA 1962 19,000 13,269 15.00 1.184
(1) MS BELGOROD 1957 12,000 8,229 ·12.50 .623
(3) MS BUCHAREST 1962 29,000 21,255 18.50 2.229
(3) SS BUDAPEST 1960 29,000 21,255 18.50 2.229
(1) MS BUGULMA 1957 12,000 8,229 12.50 .623
(1) MS BUGURUSLAN 1958 12,000 8,229 12.50 .623
(1) MS CHEBOKSSARY 1957 12,000 8,229 12.50 .623 Ex-Andrey Vishinsky
(1) MS CHERNOVSKI 1955 12,000 8,229 12.50 .623
(1) MS CHKALOV 1956 12,000 8,229 12.50 .623

SS DRUZHBA 1960 40,000 25,718 16.00 2.641
(1) MS DZERJINSK 1956 12,000 8,229 12.50 .623
(1) MS ELBRUS 1959 12,000 8,299 12.50 .623
(1) MS FRIEDRICH ENGELS 1957 12,000 8,229 12.50 .623
(1) MS FRUNZE 1955 12,000 8,229 12.50 .623

SS GIUSEPPE GARIBALDI 1961 31,500 20,659 16.00 2.080
(1) MS GORKY 1955 12,000 8,229 12,50 .623
(1) MS GREGORY VAKULENTCHUK 1955 12,000 8,229 12.50 .623
(1) MSGRODNO 1956 12,000 8,229 12.50 .623

( (1) MS GROSNY 1954 12,000 8,229 12.50 623
MS GURZUF 1961 24,950 16,349 15.75 1.621

(1) MS IVANOVO 1956 12,000 8,229 12.50 .623
(1) MS IZJASLAV 1960 12,000 8,229 12.50 .623
(1) MS JDANOV 1955 12,000 8,229 12.50 .623
(1) MS KAKHOVKA 1954 12,000 8,229 12.50 .623
(1) MS KARL MARX 1957 12,000 8,229 12.50 .623
(1) MS KAUNAS 1956 12,000 8,229 12.50 .623
(1) MS KERCH 1954 12,000 8,229 12.50 .623
(1) MS KHERSON 1953 12,000 8,229 12.50 .623
(1) MS KLAIPEDA 1954 12,000 8,229 12.50 .623
(1) MS KOMSOMOL 1957 12,000 8,229 12.50 .623
(1) MS KOMSOMOLETS UKRANIA 1959 12,000 8,229 12.50 .623
(1) MS KOSTROMA 1955 12,000 8,229 12.50 .623
(1) MS KRASNOVODSK 1956 12,000 8,229 12.50 .623
(1) MS KREEMENETCHUG 1960 12,000 8,229 12.50 .623
(1) MS KURSK 1957 12,000 8,229 12.50 .623
(4) MS LEBEDIN 1962 35,000 22,000 16.00 2.327
(1) MS LENINGRAD 1953 12,000 8,229 12.50 .623
(1) MS LENINSK 1956 12,000 8,229 12.50 .623
(4) MS LENKORAN 1962 35,000 23,159 16.00 2.327
(1) MS LIEPAJA 1960 12,000 8,229 12.50 .623
(4) MS LISKHANSK 1962 35,000 23,153 16.00 2.327
(4) MS LUGANSK 1962 35,000 . 22,262 16.00 2.327
(1) MS MAHACHCALA 1954 12,000 8,229 12.50 .623

SS MIR 1960 39,100 25,063 16.50 2.662
(1) MS MOLODETCHNO 1956 12,000 8,229 12.50 .623
(1) MS MOSKOVSKY FESTIVAL 1957 12,000 8,229 12.50 .623

MS MOSKVA 1931 9,000 6,200 10.00 .371
(1) MS OCHAKOV 1955 12,000 8,229 12.50 .623 Last Reptd Istanbul ~/29/62

(3) SSPEKIN 1959 29,000 21,255 18.50 2.229
(1) MS PENZA 1955 12,000 8,229 12.50 .623
(1) MS PETR SHISKHOV 1958 12,000 8,229 12.50 .623

( (3) SS PRAGA 1961 29,000 21,255 18.50 2.229
(1) MS RAVA RUSSKAYA 1961 12,000 8,229 12.50 .623
(1) MS ROSTOV 1956 12,000 8,229 12.50 .623
(1) MS ROVNO 1960 12,000 8,229 12.50 .623
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TABLE 18-12 (Cant I d)

VESSELS REPORTED IN PETROLEUM SERVICE (CTD.)

YEAR "T-2"
~

NAME 1!!!!h! D.W.T. GROSS SPEED EQUIV. (
USSR FLAG (CTD.)

(1) MS SAMARKAND 1955 12,000 8,229 12.50 .623
(1) MS SLAVGOROD 1956 12,000 8,229 12.50 .623
(1) MS STANISLAV 1957 12,000 8,229 12.50 .623
(1) MS SUMY 1960 12,000 8,229 12.50 .623
(1) MS SVERDLOVSK 1954 12,000 8,229 12.50 .623
(1) MS TALLIN 1954 12,000 8,229 12.50 .623
(1) MS TBILISI 1959 12,000 8,229 12.50 .623

SS TRUD 1960 25,000 17,860 17.50 1.818
MS URAL 1956 8,000 6,377 10.00 .330

(1) MS UZHGOROD 1958 12,000 8,229 12.50 .623
(3) SS VARSHAVA 1960 29,000 21,255 18.50 2.229
(1) MS VINNIGA 1957 12,000 8,229 12.50 .623
(1) MS VLADIMIR 1957 12,000 8,229 12.50 .623
(1) MS YELNA 1959 12,000 8,229 12.50 .623
(1) MS YELSK 1960 12,000 8,229 12.50 .623
(1) MS YESSENTUKI 1959 12,000 8,229 12.50 .623
(1) MS ZHITOMIR 1957 12,000 8,229 12.50 ---!.lli

TOTAL USSR FLAG (77) 1,219,800 71.993
======

POLISH FLAG

(5) MS BESKIDY 1961 19,350 13,500 14.50 1.158
(5) MS KARPATY 1959 20,259 13,479 15.00 1.254

MS KASPROWY 1945 13,510 8,528 12.50 .697
MS ORNAK 1947 13,100 8,207 13.00 .703
MS ZAWRAT 1944 12,730 8,454 13.00 .683

TOTAL POLISH FLAG (5) 78,949 4.495 (
===

BULGARIAN FLAG

MS ANTON IVANOV 1945 12,760 8,442 13.00 .684 Last Reptd Gibraltar 4/24/62
MS MARITZA 1949 15,482 10,098 11.50 .735
MS YANTRA 1952 15,530 10,094 13.00 ~"Last Reptd Hamburg 6/17/62

TOTAL BULGARIAN FLAG (3) 43,772 2.252
--=

EAST GERMAN FLAG

(1) MS BOHLEN 1961 12,000 8,229 12.50 .623
(1) MS LEUNA I 1957 12;000 8,229 12.50 .623
(1) MS LEUNA II 1958 12,000 8,229 12.50 .6"23

MS NUNA 1953 18,250 11,876 15.25 1.148
(1) MS SCHWEDT 1962 12,000 8,229 12.50 .623
(1) MS ZEITZ 1961 12,000 8,229 12.50 .623

TOTAL E. GERMAN FLAG (6) 78,250 4.263===
CZECHOSLOVAKIAN FLAG

(5) MS OSTRAVA 1959 19,250 13,339 15.00 1.194
===

RUMANIAN FLAG

MS PACE 1957 19,020 12,349 15.00 1.177
MS PRIETENIE 1957 19,020 12,349 15.00 .L.!.Zl
TOTAL RUMANIAN FLAG (2) 38,040 2.354

===
SUB-TOTAL - BLOC - REPORTED (
6,000 DWT AND ABOVE (94) \,478,061 86.551
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TABLE 18-12 (Cont'd)

VESSELS REPORTED IN PETROLEUM SERVICE (CTD.)

4,000 THROUGH 5,999 DWT

USSR FLAG

YEAR

~ BUILT ~ KNOTS

ARAGUR 1962 5,000 14.0
AKSAJ 1961 4,000 12.0
ALAGIR 1961 4,000 12.0
ALEJSK 1962 4,000 12.0
ALEKSIN 1962 5,000 14.0
ARTEM 1959 4,000 12.0
AR:TSYZ 1962 5,000 14.0
BALTA 1959 4,000 12.0
DALNIJ 1960 4,000 12.0
DJEBRAIL 1961 5,000 14.0
ELGAVA 1961 4,000 12.0
KOKAND 1959 4,000 12.0
LOKBATAN 1956 4,000 12.0
LUBERTSY 1962 5,000 14.0
NEFTECHALA 1960 5,000 14.0
TUKUM 1962 4,000 14.0
UDZHARY 1961 4,000 12.0
VENTSPILS 1959 4,000 12.0

SUB-TOTAL BLOC - REPORTED
4,000 THROUGH 5,999 DWT (18) 78,000 4.143 "T-2 ' s"

GRAND TOTAL REPORTED
IN PETROLEUM SERVICE (112) 1,556,061 90.694=

(1)
(2)
(3)
(4)
(5)

- "KAZBEK" CLASS
- "BAUSK" "
- "PEKIN" "
- "LISKHANSK" "
- "KARPATY" "

- 69 SHIPS
- POLISH BUILT - 2 SHIPS
- USSR BUILT - 5 SHIPS
- JAPANESE BUILT - 4 SHIPS
- YUGOSLAVIAN BUILT - 4 SHIPS
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VESSELS NOT REPORTED IN OCEAN­
GOING PETROLEUM 'l'RADE

6,000 DWT AND OVER

TABLE 18-13

SOVIET BLOC FLAG TANKERS
AS OF SEPTEMBER 1, 1962

c

~

USSR FLAG

YEAR
ID!!!::!

"T-2"
D.W~T. ~ ~ EQUIV.

(1)

(1)
(1)

(1)
(1)

(1)

(1)

(1)

MS BATUMI
MS EGORJEVSK
MS JOSIF STALIN
MS KAZBEK
MS KIROV
MS KREML
MS MAIKOP
MS MOSKALVO
MS PAMIR
MS POTI
MS SERGO
MS SOVETSKAYA NEFT
MS TI1APSE
MS VAILLANT CUTURIER
MS VOLGA DON

TOTAL USSR FLAG (15)

RED CHINESE FLAG

1932
1959
1932
1954
1955
1932
1953
1961
1927
1954
1930
1929
1953
1930
1953

8,150
12,000
10,000
12,000
12,000
12,000
12,000
12,000

9,160
12,000
11,460
10,900
12,000
10,000
12,000

167,670

6,236
8,229
7,745
8,229
8,229
7,661
8,229
8,229
6,662
8,229
7,990
8,229
8,229
7,602
8,229

11.50
12.50
10.00
12.50
12.50
10.00
12.50
12.50
10.50
12.50
10.50
11.00
12.50
10.00
12.50

.387 Assigned to Soviet Far East

.623 Note "A"

.413 Last Reptd Istanbul 1/21/62

.623" " " 11/13/62

.623" " " 3/1/62

.495 Assigned to Soviet Far East

.623 Last Reptd Istanbul 10/18/61

.623 Assigned to Soviet Far East

.397" "" ""

.623 Last Reptd Istanbul 9/24/61

.496 Assigned to Soviet Far East

.495" "" ""

.623 Note "B"

.413 Assigned to Soviet Far East

.623 Last Reptd Istanbul 7/30/61
(

TOTAL RED CHINESE FLAG (2)

MS CHIEN SHE 13
MS CHIEN SHE 14

BULGARIAN FLAG (1)

1937
1945

14,820
12,835

27,655

9,929 12.00
8,272 12.00

.734 Movements Unknown
-=.lli Movements Unknown

1.370=

MS ARDA

POLISH FLAG (1)

SS PRACA

EAST GERMAN FLAG

1950

1921

12,234 8,322 11.00

12,020 8,410 10.00

~ Last Reptd Istanbul 7/18/61

.496 Note liB"=

TOTAL EAST GERMAN FLAG (2)

MS LUTZKENDORF
MS SCHWARZHEIDE

1946
1947

13,360
13,410

26,770

8,615 13.00
8,650 13.00

.717 Movements Unknown
....:1!2. Movements Unknown

1.436
=

MOVEMENTS UNREPORTED
6,000 DWT AND ABOVE (21) 246,349
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TABLE 18-1s (Cont'd)

UNREPORTED, ASSUMED TO BE IN BLACK SEA/BULGARIAN TRADE

4,000 to 5,999 DWT

YEAR
NAME BUILT D.W.T. .!!Q!!
BESKIDY 1957 4,000 12.0
BOLSHEVIK KARAVNY 1959 4,000 12.0
FEDYA GUBANOV 1959 4,000 12.0
GYURGYAN 1960 4,000 12.0
KHOVY 1961 4,000 12.0
KOMSOMOLETS PRIMORJA 1960 4,000 12.0
MOZYR 1959 4,000 12.0
PAMYAT 26 KOMISAR 1959 4,000 12.0
PEVEK 1958 4,000 12.0
PIRJATIN 1960 4,000 12.0
RION 1958 4,000 12.0
TATRY 1957 4,000 12.0
VILJUISK 1958 4,000 12.0
ZOLOTOJ ROC 1960 4,000 12.0

SUB-TOTAL (14) 56,000 2.773 "T-2 I s"

GRAND TOTAL - BLOC FLAG TANKERS
NOT REPORTED (35) 302,349 14.710

(
USSR FLAG - ORE/OIL CARRIERS

YEAR "T-2"
NAME IDilli!: D.W.T. ~ ~ EQUIV.

MS DANGARA 1961 9,500 7,265 14.3 .561
MS DEBALZEVO 1960 9,500 7,265 14.3 .561
MS DOLMATOVO 1960 9,500 7,265 14.3 .561
MS DOBROPOLJE 1961 9,500 7,265 14.3 .561
MS DOBRUSH 1960 9,500 7,265 14.3 .561
MS DOROGOBUSH 1961 9,500 7,265 14.3 .561
MS DSHANKOI 1960 9,500 7,265 14.3 .561
MS DUBNO 1960 9,500 7,265 14.3 .561
MS DUBOSARY 1960 9,500 7,265 14.3 .561
MS DUDINKA 1961 9,500 7,265 14.3 ....:2&.!
TOTAL TANK/ORE CARRIERS (10) 95,000 5.610 Note "c"======

(1) - "KAZBEK' I CLASS - 69 SHIPS
"A" - REPORTED ON FIRE AT ODESSA 2/6/61
"B" - HELD BY CHINESE NATIONALIST GOlJERNMENT, MOVEMENTS UNKNOWN.
"c" - SINCE THE PORTION OF TIME ORE/OIL CARRIERS ARE ENGAGED IN PE'l'ROLEUM

TRADE IS UNKN~, THEY ARE NOT INCLUDED IN AVAILABLE OIL TANKER FLEET.

(
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TABLE 18-14

YUGOSLAVIAN FLAG TANKERS
AS OF SEPTEMBER 1, 1962

In addition there is one Yugoslavian Flag tanker being converted to dry
cargo: M.S. "RUDO" (EX-ATLANTIC EAGLE") built 1951 - 14,916 DWT - 13.00 Knots ­
.800 "T-2' s".

(5) - KARPATH~' CLASS - Yugoslavian Built - 4 Ships.
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4. New Construction in the Soviet Bloc for the Bloc

As of September 1, /1962, orders for new construction in
the Soviet Bloc yards totaled 23 ships equivalent to 42.3 T-2's.
The details of these orders are given in Table 18-15 and are
summarized below:

.NUMBER OF SHIPS OF EACH D.W.T. CLASS TOTAL
T-2

LOCATION 15/16,000 19/20,000 30/37,000 47,000 TOTAL D.W.T. EQUIVALENT

USSR 2 3 3 6 14 470,400 31.6

Poland 9 9 171,000 10.7

TOTAL 2 12 3 6 23 641,400 42.3

5. New Buildings in the Free World for the Bloc

A new factor entered into the USSR's tanker expansion
program in 1960 when she started acquiring new tankers by buying

( new buildings originally ordered by Free World independent tanker
operators and by placing new orders in Free World yards. As of
September 1, 1962, orders for new construction in the Free World
yards for the USSR totaled 51 ships equivalent to 82.4 T-2's.
This is twice the tonnage that the Bloc is building in its own
yards and emphasizes the assistance the Free World is giVing to
the Bloc in the latter's oil offensive. The details of these
orders are given in Table 18-16 and are summarized below:
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TABLE 18-15

SOVIET BLOC - NEW CONSTRUCTION - ON ORDER - BLOC YARDS (
AS OF SEPTEMBER 1, 1962

~ ~ ~ ~ SPEED "T-2"

SEPT./DEC. - 1962

BALTIC, LENINGRAD USSR USSR 30,500 16.0 2.027 "Ulan Bator" - launched May '62
ORDHONIKIDZE, LEN INGRAD USSR USSR 15,000 16.0 ...:12.?
TOTAL BALANCE - 1962 (2SHIPS) 45,500 3.024=
1963

ADMlRALITATSWERFT, LENINGRAD USSR USSR 20,000 15.5 1.288
ORDHONIKIDZE, LENINGRAD USSR USSR 47,000 16.5 3.222
ORDHONIKIDZE, LENINGRAD USSR USSR 47,000 16.5 3.222
ORDHONIKIDZE, LENINGRAD USSR E.GERM. 16,200 15.0 1.010
NOSENKO, NICOLAIEFF USSR USSR 36,700 16.0 2.440
STOCZNIA, GDANSKA POLAND USSR 19,000 15.0 1.184

TOTAL 1963 (6 SHIPS) 185,900 12.366

.!lli
STOCZNIA, GDANSKA POLAND R.CHINA 19,000 15.0 1.184
ADMlRALITATSWERFT, LENINGRAD USSR USSR 20,000 15.5 1.288
ADMIRALITATSWERFT, LENINGRAD USSR USSR 47,000 16.5 3.222
ORDHONIKIDZE, LENINGRAD USSR USSR 30,000 16.0 1.944
BALTIC, LENINGRAD USSR USSR 47,000 16.5 3.222 "Sophia" - Keel laid, June '62
STOCZNIA, GDANSKA POLAND USSR 19,000 15.0 1.184
STOCZNIA, GDANSKA POLAND USSR 19,000 15.0 1.1~4

STOCZNIA, GDANSKA POLAND USSR 19,000 15.0 -l.:.lli.
TOTAL 1964 (8 SHIPS) 220,000 14,412 (
1965

STOCZNIA, GDANSKA POLAND R.CHINA 19,000 15.0 1.184
ADMIRALITATSWERFT, LENINGRAD USSR USSR 20,000 15.5 1.288
ORDHONIKIDZE, LENINGRAD USSR USSR 47,000 16.5 3.222
ORDHONIKIDZE, LENINGRAD USSR USSR 47,000 16.5 3.222
STOCZNIA, GDANSKA .POLAND USSR 19,000 15.0 1.184
STOCZNIA, GDANSKA POLAND USSR 19,000 15.0 1.184
STOCZNIA, GDANSKA POLAND USSR 19,000 15.0 1.184

TOTAL 1965 (7 SHIPS) 190,000 ~

GRAND TOTAL - BLOC YARDS (23 SHIPS) 641,400 42.270=
GRAND TOTAL - AVAILABLE. THROUGH MID YEAR 1965 ~

(
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TABLE 18-16

SOVIET BLOC - NEW CONSTRUCTION - ON ORDER - FREE WORLD YARDS
AS OF SEPTEMBER 1. 1962

YARD HULL FLAG ~ SPEED "T_2"

SEPT./DEC. - 1962

BRODOGRADILISTE. PULA YUGO. USSR 25,000 15.5 1.610
BRODOGRADILISTE. SPLIT YUGO. USSR 25,000 15.5 1.610
BRODOGRADILISTE, SPLIT YUGO. USSR 25.000 15.5 1.610
ISHIKAWAHIMA. HARIMA JAPAN 0593 USSR 35.000 16.0 2.327 "Ljubotin" - launched June "62

TOTAL SEPT./DEC. - 1962 (4 SHIPS) 110.000 7.157=
1963

ISHIKAWAHIMA, HARIMA JAPAN 0594 USSR 35,000 16.0 2.327
ISHIKAWAHIMA, HARIMA JAPAN USSR 35,000 16.0 2.327
MITSUBISHI. HIROSHIMA JAPAN USSR 35,000 16.0 2.327
MITSUBISHI. HIROSHIMA JAPAN USSR 35.000 16.0 2.327
ANSALDO, GENOA ITALY 1593 USSR 48.000 16.5 3.290
RAUMA - REPOLA FINLAND 0124 USSR 5,000 14.0 .291 "Anapa" - launched Feb. '62
RAUMA - REPOLA FINLAND 0125 USSR 5.000 14.0 .291 "Sinegorsk" _ 11 Apr. '62
RAUMA - REPOLA FINLAND 0126 USSR 5.000 14.0 .291
RAUMA - REPOLA FINLAND 0127 USSR 5.000 14.0 .291
RAUMA - REPOLA FINLAND 0128 USSR 5.000 14.0 .291
BRODOGRADILISTE 3. RIJEKA YUGO. USSR 25,000 15.5 1.610
BRODOGRADILIATE 3, RIJEKA YUGO. USSR 25.000 15.5 1.610
BRODOGRADILISTE. PULA YUGO. USSR 25.000 15.5 1.610
BRODOGRADILISTE, PULA YUGO. USSR 25.000 15.5 1.610
BRODOGRADILISTE. SPLIT YUGO. USSR 25.000 15.5 1.610
BRODOGRADILISTE. SPLIT YUGO. USSR 25.000 15.5 1.610

TOTAL - 1963 (16 SHIPS) 363.000 23.713

1964

( ISHIKAWAHIMA. HARIMA JAPAN USSR 35,000 16.0 2.327
\ ISHIKAWAHIMA. HARIMA JAPAN USSR 35,000 16.0 2.327

ISHIKAWAHIMA. HARIMA JAPAN USSR 35,000 16.0 2.327
ISHIKAWAHIMA. HARIMA JAPAN USSR 35.000 16.0 2.327
MITSUBISHI, HIROSHIMA JAPAN USSR 35,000 16.0 2.327
MITSUBISHI, HIROSHIMA JAPAN USSR 35,000 16.0 2.327
ANSALDO, GENOA ITALY 1594 USSR 48.000 16.5 3.290
ANSALDO. LA SPEZIA ITALY 1595 USSR 48.000 16.5 3.290
ANSALDO, LA SPEZIA ITALY 1596 USSR 48.000 16.5 3.290
CANTIERI RIUNITI MONFALCONE ITALY 1597 USSR 48.000 16.5 3.290
RAUMA. REPOLA FINLAND 0129 USSR 5.000 14.0 .291
RAUMA, REPOLA FINLAND 0130 USSR 5.000 14.0 .291
RAUMA. REPOLA FINLAND 0131 USSR 5.000 14.0 .291
RAUMA, REPOLA FINLAND 0132 USSR 5.000 14.0 .291
RAUMA. REPOLA FINLAND 0133 USSR 5.000 14.0 .291
BRODOGRADILISTE. PULA YUGO. USSR 25,000 15.5 1.610
BRODOGRADILISTE. PULA YUGO. USSR 25,000 15.5 1.610
BRODOGRADILISTE 3, RIJEKA YUGO. USSR 25,000 15.5 1.610
BRODOGRADILISTE 3. RIJEKA YUGO. USSR 25,000 15.5 1.610
BRODOGRADILISTE. SPLIT YUGO. USSR 25.000 15.5 1.610
BRODOGRADILISTE. SPLIT YUGO. USSR 25.000 15.5 1.610

TOTAL - 1964 (21 SHIPS) 577 .000 38.237=
1965

ISHIKAWAHIMA. HARIMA JAPAN USSR 35.000 16.0 2.327
MITSUBISHI. HIROSHIMA JAPAN USSR 35.000 16.0 2.327
MITSUBISHI, HIROSHIMA JAPAN USSR 35,000 16.0 2.327
CANTIERI RIUNITI MONFALCONE ITALY 1598 USSR 48.000 16.5 3.290
RAUMA, REPOLA FINLAND 0134 USSR 5.000 14.0 .291
RAUMA, REPOLA FINLAND 0135 USSR 5,000 14.0 .291
RAUMA, REPOLA FINLAND 0136 USSR 5.000 14.0 .291
RAUMA, REPOLA FINLAND 0137 USSR 5,000 14.0 .291
RAUMA, REPOLA FINLAND 0138 USSR 5,000 14.0 .291
BRODOGRADILISTE 3. RIJEKA YUGO. USSR 25.000 1.610

TOTAL - 1965 (10 SHIPS) 203.000 13.336

GRAND TOTAL - FREE WORLD YARDS (51 SHIPS) 1.253,000 ~GRAND TOTAL - AVAILABLE THROUGH MtD YEAR 1965
72.:.Jl2.
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In addition to the above buildings in the Yugoslav
yards for USSR flag, there are two 32,000 dwt ships being
built in Yugoslavia for Yugoslav flag (see Table 18-17).

All of the Soviet Bloc buildings in the Free World
are currently for the account of the USSR.

It is not known to what extent barter arrangements
are involved in the procurement of tankers. However, it should
be noted that one of the many aims leading to the export of
Soviet oil to industrialized countries such as Italy and Japan
is to obtain industrial plant and equipment in return. Tankers
are one of the more obvious items which are available.

6. USSR Seven Year Plan to be Exceeded

As noted in paragraph 3 above, the USSR planned to
have an ocean fleet of 1,474,000 dwt or 90 T-2 equivalents
at the end of 1965. Currently known new buildings would
bring the USSR fleet to:

EQUIVALENT T-2 I S
BY THE END OF 1965

(

Present USSR Fleet - Reported in Trade
6,000 dwt and above
4,000 - 6,000 dwt

Present USSR Fleet - Unreported
6,000 dwt and above
4,000 - 6,000 dwt (assumed Black

Sea service)

New Construction for USSR - Bloc Yards
New Construction for USSR - Free World Yards

TOTAL

Less Assumed Scrappage*

72.0
4.1

8.1

2.8

38.9
82.4

208.3

3.8
204.5

(

*Scrapping includes all vessels whether trading or unreported
built prior to 1933.

Thus it can be seen that the USSR places so much
importance on haVing an adequate fleet that the size of the
fleet will increase about four-fold in the years 1959-65 although
the Seven Year Plan goal was for an increase of only 80 percent.
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TABLE 18-17

YUGOSLAVIAN FLAG NEW CONSTRUCTION
ON ORDER AS OF SEPTEMBER 1, 1962

YARD HULL FLAG DWT SPEED "T-2"

U1 SEPTEMBER/DECEMBER, 1962 - YUGOSLAVIAN FLAG
0
0

BRODOGRADILISTE 3, YUGOSLAVIAN 0474 YUGOSLAVIAN 32,000 15.5 2.061 "V1asina" -
RIJEKA launched

August 1961

BRODOGRADILISTE 3, YUGOSLAVIAN 0473 YUGOSLAVIAN 32,000 15.5 2.061 "Sevojno" -
RIJEKA launched

February 1961
TOTAL - SEPTEMBER/DECEMBER, 1962 - YUGOSLAVIAN 64,000 4.122

FLAG (2 SHIPS)



7. Bloc Requirements vs. Availability 1965

a. Requirements

In other sections of this report it has been pointed
out that, in the absence of corrective action, Bloc exports to
the Free World could reach 51,000,000 tons. This level of
exports to the Free World, together with estimated intra-Bloc
trade, would result in a tanker requirement to move 52,000,000
tons annually or 1,040,000 bid. On this basis, requirements for
1965 are estimated at about 274 T-2 equivalents as shown in
Table 18-18.

b. Known Availability

Known availability through mid-year 1965 (assumed
equal to average availability for 1965) is as follows:

T-2
EQUIVALENT

(

Bloc Fleet - Existing* (in service)
Yugoslav Fleet - Existing
Known new construction - Bloc Yards

Yugoslav Yards - Yugoslav Fleet
Free World Yards

Less Scrappage**

Known Mid-year 1965 Availability

90.7
4.3

36.0
4.1

75.8

210.9
.7

210.2

(

*Including tankers 4,000 dwt and over. This does
not include vessels that are unreported by Lloyd's
in any trade. These vessels are presumed to be
moving crude and products in restricted local or
government service.

**Scrapping includes all vessels built prior to 1933
and reported in trade. While this is not the
standard 20-year period normally used, it is believed
that the Soviet Bloc shortage of tonnage would require
them to continue to operate vessels which might be
considered obsolete in the Free World.
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TABLE 18-18

ESTIMATED TANKER TRANSPORTATION REQUIRED DURING 1965
FOR COMMUNIST BLOC MOVEMENTS TO OWN & FREE WORLD AREAS

FROM USSR ,FROM SATELLITES
CRUDE PRODUCTS PRODUCTS TOTAL

MILLION TONS T-2 MILLION TONS T-2 MILLION TONS T-2 MILLION TONS T-2

EX BLACK SEA

To Bloc

Far East - - 2.2 24.1 2.2 24.1

To Free World

North Europe 1.1 6.8 - - 1.0 6.0 2.1 12.8
Western & Central Europe - - 2.0 10.6 0.7 3.8 2.7 14.4
Southern Europe & North Africa 9.0 28.6 3.0 8.7 0.5 1.6 12.5 38.9
Other Africa & Far East 6.7 74.4 2.5 27.1 - - 9.2 101. 5
Western Hemisphere ~ ~ .L1. 10.4 - - ...L.Q ~-- --

U1
Total to Free World 22.6 163.• 3 8.7 56.8 2.2 11.40 33.5 231. 5

IV
Total Ex Black Sea 22.6 163.3 10.9 80.9 2.2 11.4 35.7 255.6

Less One Day Port Time Black Sea ~) lh.2) J.Qd) ---U.,.Q)

NET TOTAL BLACK SEA 158.4 79.2 11.0 248.6

EX BALTIC SEA

To Bloc

North Europe - - 2.3 2.5 - - 2.3 2.5

To Free World

North Europe 2.9 4.9 8.8 13.2 0.3 0.3 12.0 18.4
Western & Central Europe - - .hQ. ...b..Q. - - -L..Q. ...b..Q.-- -- -- --

TOTAL BALTIC 2.9 4.9 12.1 17.7 0.3 0.3 15.3 22.9

EX SAKHALIN

To Free World

Far East .-..h...Q. ..2.:.i - - - - ,1.0 2.4

GRAND TOTAL 26.5 165.7 23.0 96.9 2.5 11.3 52.0 273.9



ESTIMATED SOVIET BLOC TANKER SCRAPPINGS PRIOR TO
JANUARY 1, 1965 c

VESSEL NAME

Agamali Ogli
Moskva

YEAR BUILT

1930
1931

Total

T-2
EQUIVALENT

.37

.37

.74

The above availability considers only new orders already
placed for new construction, without attempting to forecast new
orders for delivery in 1964 and 1965.

c. Assumed New Construction

Due to an apparent shortage during 1965, it is believed
that the Soviets will place orders for additional tonnage in the
Free World and in the USSR for 1964 and 1965 delivery. At least
six 47,000 dwt tankers could probably be built in Japan, Italy,
Yugoslavia, and/or the USSR. This would be equivalent to around
19.3 T-2's. It is believed that the USSR will not procure many
tankers in excess of the 47,000 dwt size due mainly to port re- (
striction.

d. Customer Arranged Transportation

The deficit between requirements and availability will
probably be covered in part through f.o.b. sales or customer
arranged transportation agreements. Platt's Oilgram of April 20,
1962, carried the following news note:

"Half of Japan's Russian Oil imports this year
will be carried by Japanese ships. This was
agreed to by P.L. Abroskin, head of a Soviet
industrial inspection mission currently visiting
Japan, etc. 1I

If this agreement can be extended through 1965, approxi­
mately 32.8 T-2 equivalents of the uncovered requirements would
be carried in Japanese bottoms.
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(
In addition, there is one vessel now bUilding in Finland

to be operated by Neste O/Y which is being built especially for
USSR/Finland trade. This tanker is equivalent to the USSR/
Finland requirement of 2.0 T-2 I s.

e. Bloc Tonnage Balance - Average 1965

T-2
EQUIVALENT

Average Requirements

Known Bloc Availability
Assumed New Orders

Total Bloc Availability

Known Yugoslavian Availability
Customer Arranged
Apparent Deficit *

Total Free World

Total Availability

201.8
19.3

221.1

8.4
34.8

2&
52.8

273.9

273.9

( * Assumed supplied by Free World Charter.

The Committee believes that the apparent deficit is so
small that for all intents and purposes, the Soviet Bloc will
have sufficient owned tankers to transport an export volume of
1,040,000 b/d in 1965 except for a small amount of transportation
their customers will provide. The Soviet Bloc fleet (as estimated
for 1965) will have 84 percent coverage in owned plus Yugoslav
tonnage. It is of importance to note that they reached this only
through a tremendous building expansion of the fleet. In this
expansion the Free World yards contributed twice the tonnage
that the Bloc yards built.

8. Emergency Tanker Reguirements During Loss of Soviet
Bloc Supplies

One measure of the strategic significance of relying
on Soviet Bloc oil and transportation facilities can be
obtained by estimating the effect on transportation require­
ments in the event of a political emergency which would cut
off the flow of Bloc oil exports and the use of Bloc trans­
portation facilities.
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The table below presents an estimate of 1965 trans-
portation requirements to supply replacement for Soviet Bloc (
oil. The table is based on the assumption that all 1965 crude
and products (except those to Cuba) which are shown in Table
18-6 as being supplied to the Free World by the Soviet Bloc
will instead be supplied in Free World bottoms from either the
Caribbean or the Persian Gulf, depending on which source is
closer to the consuming area. This situation would require a
total of 283.9 T-2 equivalents, 231.1 T-2's more than will be
required from the Free World under the base condition. This
amounts to about 5% of the total estimated Free World fleet in
that year. Peak season requirements would be even higher. The
availability of this number of Free World tankers in the case
of a sudden emergency is highly problematical. At the very
least, any tankers which might be normally in tie-up could not
be available for prompt loadings, but would incur delays of
from 30 to 90 days before arriving at loading terminals. In
addition, this simplified analysis assumes that there would be
readily available 460,000 barrels per day of crude production
in the Caribbean, plus 465,000 barrels per day in the Persian
Gulf. It is evident that the emergency supply problems would be
so critical as to warrant a serious appraisal of the world-wide
consequences.

(
1965 EMERGENCY TANKER REQUIREMENTS
DURING LOSS OF SOVIET BLOC SUPPLIES

IMPORTING AREA

AVERAGE 1965
EQUIVALENT T-2 REQUIREMENTS

EX CARIBBEAN EX PERSIAN GULF TOTAL

North and West Europe
Central and South Europe
Africa and Far East
Western Hemisphere

(Ex Cuba)

Less: Free World
Tonnage returned to
Free World Trade

Net Additional Free World
Tonnage Required

123.0

3.9

12.4
139.3
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67.1
77.5

144.6

123.0
67.1
81.4

12.4
283.9

-52.8

231.1
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B. Tanker Fleet Costs

1. Costs of Operation

No information was obtainable on costs of operation
of the Soviet fleet. However, an attempt has been made to
indicate the fall in costs which will occur between 1961 and
1965 on the assumption that Soviet fleet costs for comparable
sized vessels do not differ materially from those in West
European fleets. An estimate of operating costs per 1,000
loaded ton miles for different sizes of vessel has been made
and the results are shown on Table 18-19 and charted in
Figure No. 19. Dividing the Soviet fleet into weight cate­
gories and using the derived operating costs, an average
fleet cost has been obtained. This fleet cost is forecast
to fall from $1.13 to $0.86 per 1,000 loaded ton miles
between 1961 and 1965, a decrease of 24 percent. Only tankers
of 10,000 dwt and over have been included in this comparison
because of the greater uncertainty in estimating the cost of
the small ships.

The 1,000 loaded ton miles operating costs include
all expenses except port charges, Suez Canal and Dardanelles
dues.

2. Costs of Construction of Tankers

No data are available on the construction cost of
Soviet-built tankers; however, the figures on tankers ordered
from Free World shipyards indicate the Russians are paying a
small premium over going market prices. In all cases the
prices paid by the Russians for vessels are obscured by the
barter arrangements common to USSR bilateral trade agreements.
Vessels scheduled for delivery from Japanese yards in 1962
and 1963 will cost $150 per dwt according to one source and
$170 according to another. As for the Italian new-buildings,
they are paying the equivalent of $140 per dwt for six 48,000
dwt tankers scheduled for delivery in 1963-1965. Since the
price that was current when these vessels were ordered in the
latter part of 1960 was about $150 per dwt for these ships
($140 dwt for standard design plus $10 for extras), the USSR
is apparently paying little or no premium.
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Figure No. 19

OPERATING EXPENSES OF TANKERS PER 1,000 LOADED TON-MILES

(Excluding Port Charges) (
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TABLE 18-19

SOVIET BLOC TANKER FLEET
10,000 DWT AND OVER - AVERAGE COSTS

APPROXIMATE COST
OF OPERATION APPROXIMATE 1961 1965

PER 1,000 LOADED D.W.T. PER D.W.T. IN EACH D.W.T. IN EACH
TON MILES VESSEL CATEGORY CATEGORY

$1.60 10,000 39,900 0
$1.30 12,500 756,000 881,300
$1.05 16,000 31,000 62,200
$0.92 19,000 61,600 384,100
$0.79 25,000 75,000 475,000
$0.71 31,000 147,500 237,000
$0.68 35,000 666,700
$0.64 40,000 79,100 79,100
$0.59 47,000 852,000

1,190,100 3,637,400

Costs exclude port charges, Suez Canal, and Dardanelles dues.
Average Fleet Cost: 1961 - $1.13 per 1,000 loaded ton miles.

1965 - $0.86 per 1,000 loaded ton miles.

C. Chartering Activity

1. Introduction

Details relating to chartering of tankers from Soviet
ports are reported in Lloyds of London weekly list and infor­
mation from this publication forms the basis for the following
discussion on rates and fixtures. All charters reported
related to shipments from the Black Sea. It is unlikely that
chartered vessels have been used so far on trips out of
Baltic ports or from Sakhalin. The data on all reported
charters were used: however, there is no obligation on the
part of charterers, owners or brokers to report such charters.
While fixtures in anyone of the large chartering centers,
e.g. London, are normally reported, there are some charters
fixed directly between owners and charterers outside
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these main centers on which the rate details sometimes escape
being reported. In all instances, however, actual tonnage
employed in Communist Bloc trading to the Free World is known,
and comparison of actual tonnage employed in Bloc-Free World
trading with the fixtures reported disclose no significant
void in the information from which our conclusions are drawn.
It should be noted that this analysis excludes tonnage
employed in these trades where the purchaser of petroleum,
buying on an f.o.b. basis, has his own tanker fleet in which
to lift his purchases. So far as is known, the USSR prefers
to sell c.i.f. rather than f.o.b., but there have been
instances where f.o.b. sales were made with the 'buyers trans­
porting in controlled ships. This is the case on sales to
Brazil where the Brazilian authorities are anxious to insure
that Brazil's imports are carried to the maximum extent in
Brazilian controlled vessels.

2. Types of Charters

The Soviet Union has employed three types of fixtures
for chartered tonnage on movements from the Black Sea:

(a) Single voyage charter of specific vessels
at a given cost per ton of oil;

(b) Period or time charter of specific vessels
at a given rate per ton of carrying
capacity of the vessel;

(c) Contracts of affreightment to move a
specific tonnage at a given cost per ton
of oil.

3. History of Charters

The USSR engaged in little activity in the Free World
charter market before 1958. Chartered tonnage employed sub­
sequent to 1958 is summarized below by type of fixture and is
shown graphically in Figure No. 20.
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Figure No. 20

BLACK SEA TANKER CHARTERING ACTIVITY
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KNOWN USSR CHARTERS OF FREE WORLD SHIPS
BY TYPE OF CHARTER, 1959-61

(THOUSANDS OF CARGO TONS)

(

TYPE OF CHARTER

Single Voyage Charters
Period Charters
Contracts of Affreightment

3,190
1,430

2,300 650
3,050 1,240
6,960 (min.)

During 1959, the Russians fixed about two-thirds
of their chartered tonnage in the single voyage spot market
and about one-third in the period or time charter market.

During 1960, the Soviet Union undertook to supply
all the oil requirements of Cuba in addition to its other
export markets. As a result of this political decision, both
time or period charters and contracts of affreightment were
greatly augmented in order to insure continuity of shipping
on the long haul from Black Sea ports to Cuba. During the
first half of 1960, 5,300,000 cargo tons of time or period
charters and contracts of affreightment were fixed, and an
additional 4,710,000 cargo tons (minimum) of these types of
charter were fixed during the last half of 1960. This amount
fixed during the last six months of 1960 is stated as a
minimum because the exact amount covered by one contract of
affreightment is unknown and movements against the contract
are continuing.

In 1961, only a small number of spot and time
charters were placed by the Soviet Union because they were
apparently able to satisfy their ocean freight movement
requirements through the large placement of time charters and
contracts of affreightment in 1960 and with their new buildings.

The USSR has five main contracts with Free World
owners. Following is a summary of the information available
on these principal contracts by nationality of owners.

a. British

Three and one-half million tons of Soviet oil has
been transported between August, 1960, and February, 1962,
under this contract. It is understood that the contract con­
tinues into 1964.

511

(



(

(

b. Greek

One owner transported 1,200,000 tons to Scandinavia
and Italy, and is now fulfilling a contract of 800,000 tons
to Japan. In addition to this, he had delivered 750,000
tons of Soviet crude to the Hellenic Petroleum Refining Company
at Aspropyrgos in Greece.

Another owner of Greek nationality contracted during
the last half of 1960 to transport an unknown tonnage of oil
to a number of destinations at a rate 20 percent above the
monthly London Panel Award Rate, but with a minimum rate set
at Scale No. 3",),ninus (-) 20 percent, and a maximum rate of
Scale ,No. 3 plus (f) 50 percent. Through 1961, this owner had
lifted 3,580,000 tons to Greece, Cuba, Italy, other European

\hations, Japan, Iceland, Egypt and Brazil. Of this total
volume moved, 2,660,000 tons had moved to Cuba under this
contract.

c. Norwegian

A Norwegian owner contracted to lift 100,000 tons
per year for three years from about April, 1960 and has so far
lifted about 180,000 tons. (Originally reported in list of
charters as contract for 200,000 tons in all.)

Another Norwegian owner has contracted to lift 380,000
tons over three years from September, 1960, from Black Sea to
Japan. He has so far lifted about 210,000 tons.

4. Cost of Charters

The following data have been developed in order to
estimate the cost paid by the USSR relative to rates paid by
Free World charterers and to determine the impact, if any of
the policy of a major oil company not to charter from owners
of vessels who had contracted with the Bloc for movements of
petroleum anywhere to the Free World after July I, 1960
(hereafter referred to as "Black Sea" Policy).

a. Single Voyage Charters

Black Sea single voyage charters were reviewed and
modified where necessary to make the rate information comparable
with Free World industry charter rate data on the date of,

512



fixture. Tanker rates paid by Free World charterers for soft
currency dirty fixtures have been based on daily quotations
for similar tonnage by New York tanker brokers.

The following table indicates the extent to which
rate information on USSR single voyage charters is available
for analysis. From this, it will be noted that 163 of the
176 dirty fixtures reported in Lloyds for the period 1959-61
and 108 of the 118 clean fixtures reported are tabulated and
available for analysis.

FIXTURES WITH
FIXTURES REPORTED RATE DATA AVAILABLE
CLEAN DIRTY CLEAN DIRTY

1959 72 100 65 96
1960 40 67 37 56
1961 -2. ..-!..1 -2. 11

TOTAL 118 181 108 163

(

USSR activity in the single voyage charter market and
the premium~ paid for Black Sea charters over Free World (
tanker market rates are shown in Figure No. 21 for the period
1959 through 1961. This clearly indicates the reduced activity
in the spot tanker market starting about the second quarter of
1960 as they shifted to longer term contracts to fulfill their
export tonnage requirements. (It was in February, 1960, that
the USSR agreed to undertake the supply of Cuba's complete oil
requirements.) This chart also indicates that owners were
reducing the premium required to operate their vessels in
Black Sea trading until the second quarter of 1960. Single
voyage charter rates in the Free World began to rise sharply
in the third quarter of 1960 and the premium paid by the USSR
for its fixtures also increased. Beginning in the first
quarter 1961, the premium declined.

With all the various factors that could effect
chartering activity and the premium that Free World owners
would demand from the Bloc, it is of course impossible to
attribute the fluctuations in premium to a single cause. Never­
theless it is of interest to observe the change in premium for
the 18 months preceeding the adoption of the "Black Sea" Policy
on July 1, 1960 with the premium for the 18 succeeding months.
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Figure No. 21

SINGLE VOYAGE FIXTURES FROM THE BLACK SEA
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This was done by comparing each fixture to the Bloc with the
prevailing rate as quoted by New York ~anker brokers for that
day. This comparison is summarized below:

PREMIUM RATES PAID BY USSR FOR SINGLE VOYAGE
CHARTERS OVER FREE WORLD RATES AT DATE OF FIXTURE

(POINTS OF SCALE NUMBER 3)

c

JANUARY 1959/
JUNE 1960

PREMIUM NUMBER OF
SCALE FIXTURES

POINTS USED

ADDED PREMIUM m)RING
JULY 1960/ JULY 1960/DECEMBER 1961

_=.DE=.C""E==MB=E:.,:.R.:....,.=1",,-9.o:.6.=,1__ OVER JANUARY 1959/ JUNE 1960
PREMIUM NUMBER OF

SCALE FIXTURES
POINTS USED

Continent-Clean 0.9 87 7.6 6 6.7
Continent-Dirty 9.4 124 20.4 17 11.0
Japan-Dirty 4.0 12 8.0 5 4.0
Western Hemisphere-

Dirty 9.6 13 13.1 2 3.5

b. Period Charters and Contracts of Affreightment

During 1959, the USSR was relying on longer term con­
tract tonnage for 31 percent of their ocean tanker requirements
(Figure No. 20). During the first half of 1960, however,
longer term contract tonnage represented 74 percent of the total
tonnage fixtures and this proportion increased to about 87 per­
cent of the total tonnage fixed in the post July 1960 period
through 1961, though fixtures of any sort were extremely low
during 1961. This increasing reliance on longer term fixtures
undoubtedly reflects fundamental changes in Soviet chartering
policy emanating, perhaps, from the transportation pressures of
the Cuban oil supply agreement, the demand of Free World owners
for greater guarantee of long-term employment for their vessels
and the tightening condition of the Free World Tanker market
during the latter half of 1960.

Premium rates paid by the Soviet for period chartered
and contract of affreightment tonnage after July 1960, have
been determined on the basis of time charter fixtures reported
in Lloyds list and comparable Free World rates derived on the
basis of weekly assessments of the one year consecutive voyage
charter rate for a 16/18,000 dwt dirty vessel in the Caribbean
to North Europe trade prepared by a London tanker broker,
H. Clarkson and Company, Ltd. The USSR fixtures were compared
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with the Clarkson list by determining the daily hire the
owner was obtaining and then converting the hire to a Scale
No. 3 equivalent for the Caribbean/North Europe trade after
adjustment for differences in vessel size and clean or dirty
trading. The USSR contracts of affreightment were compared
in the same manner to the Cl~rkson period charter list.

These comparisons are shown in Tables 18-20 and
Table 18-21.

PREMIUM RATES PAID BY USSR FOR PERIOD
CHARTERS AND CONTRACTS OF AFFREIGHTMENT OVER

FREE WORLD PERIOD RATES AT DATE OF FIXTURE
(POINTS OF SCALE NUMBER 3)

(

Continent-Clean
Continent-Dirty
Japan-Dirty

CONTRACTS OF AFFREIGHTMENT

Continent-Clean
Japan-Dirty
Cuba-Dirty
Miscellaneous

JANUARY 195..9/
JUNE 1960

None
None
None

None
None
No Fixtures
No Fixtures

JULY 1960/
DECEMBER 1961

5.0
15.2

28
29
28
28

While the USSR may have had an incentive to place
increasing reliance on assured tonnage because of transporta­
tion pressures or the outlook for spot tankers in late 1960,
such reasons would not necessarily offer an explanation for
any change in premiums paid for period charter of Free World
tonnage. However, examination of the rates paid by the USSR
for period or contract of affreightment tonnage discloses that
it was only after the second quarter of 1960 that Free World
owners were able to extract premium rates for Black Sea
trading over those rates prevailing in Free World markets.

D. Impact of "Black Sea" Policy on USSR Tonnage Costs

Comparison of charter costs incurred by the Soviet
Union for all types of tonnage fixed with costs incurred by
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TABLE 18-20

COMPARISON OF USSR PERIOD CHARTER
RATES AND FREE WORLD CHARTER RATES AT DATE OF FIXTURE

PERIOD CHARTERS
VESSEL SIZE

(THOUSAND THOUSAND
D~W.T.)* CARGO TONS DESTINATION

RATE,

PAID BY
USSR

SCALE #3 MINUS
FREE WORLD

RATES FOR
SIMILAR TONNAGES ;Y

PREMIUM RATES PAID
BY USSR EI

POINTS OF
SCALE #3 $US/TON

Totals (July 1960-Dec.
1961)

Sub-Totals - 1st Half,
1960

Aug. 13 19.0 d
Aug. 17 25.0 d
Oct. 11 16.5 d
Nov .. 24 18.0 c

Sub-Totals - 2nd Half,
1960

1959 Feb. 14 8.5 c
March 7 18.0 d
June 3 15.0 d
June 3 18.0 d
June 3 18.0 d
June 11 16.0 d
June 11 14.0 d
Nov. 2 16.4 d
NOv. 3 12.5 d
Nov. 11 15.6 d
Nov. 13 17.0 d
Nov. 14 17.9 d
Nov. 16 13.6 c
Dec. 8 12.5 d

Totals, 1959

1960 Feb. 13 20.0 d
Feb. 26 15.0 c
March 5 16.0 d
March 23 13.0 c
May 17 17.5 d
May 17 17.0 d
June 8 18.5 d
June 15 26.8 d

85.0 Mediterranean + 10.0 + 10.0
276.5 Mediterranean 32.5 25.0

77 .2 continent/scandinavian 37.5 35.0
102.1 Continent/Scandinavian 42.5 37.5
101.4 Continent/Scandinavian 42.5 37.5

65.6 Hamburg 35.0 35.0
68.0 Hamburg 35.0 35.0

155.1 Mediterranean/Continent 42.5 42.5
52.6 Mediterranean/Continent 25.0 25.0

131.5 Mediterranean/Continent 35.0 35.0
102.1 Continent/Scandinavian 42.5 40.0
91.5 Mediterranean/Continent 45.0 45.0
66.3 Hamburg 25.0 25.0

-----..21...& Mediterranean/Continent 28.0 25.0

1,427.5

82.7 Japan 50.0 45.0
166.4 United Arab Republic 26.0 26.0
89.2 United Kingdom/Continent 50.0 45.0
69.1 Continent/Scandinavian 30.0 30.0

126.6 Continent 47.5 45.0
119.1 Continent 47.5 45.0
225.0 Japan 51.0 45.0

1,043.7 Continent/Scandinavian 47.5 45.0

1,921.8
(

15.0 .671
20.0 .896
12.5 .334
~ .134

12.4 .470

17 .5 .782
12 .5 .560
5.0 .224

15.0 ..:..§.lL

9.8 .438

11.0 .451

40.0
35.0
27.5
60.0
45.0
35.0

45.0
50.0
30.0
22.5

22.5
22.5
22.5
60.0
45.0
20.0

30.0
30.0
17.5
17.5

Mediterranean/Continent
Mediterranean/Continent
Continent/Scandinavian
Japan
Japan
Continent/Scandinavian

continent/Scandinavian
Continent
Italy
Medi terranean

211.4
271. 7
293.4

---.1.2.l..:..Q

1,127.5

2,365.9

240.2
294.3
90.1

325.3
35.3

~

1,238.4

16.0 d
15.0 d
12.2 c
40.0 d
14.0 d
12.5 d

Totals

1961 Jan. 7
Jan. 11
Feb. 8
May 16
May 18
Dec. 29

* C = Clean; d = Dirty.
;Y Free World rates derived on basis of weekly assessment of one year charter rate for 16/18,000 DWT dirty vessel

in Caribbean to North Europe trade.
EI Prior to July 1960, Soviet charters were often below assessment of Free World market rate and were therefore

setting Free World rates. However, after July 1960, charter rates paid by the USSR were always higher than
the Free World market assessment except in the Black Sea to Japan trade.
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TABLE 18-21

COMPARISON OF USSR CONTRACT
OF AFFREIGHTMENT RATES AND
COMPARABLE FREE WORLD RATES

MOVEMENTS UNDER
CONTRACT, JULy 1960 PREMIUM PAID

TO DECEMBER 1961 RATE, SCALE #3 MINUS BY USSR
DATE OF OWNER'S THOUSAND PAID BY FREE WORLD POINTS OF
CONTRACT NATIONALITY CARGO TONS DESTINATION USSR RATE SCALE #3 $US/TON

March 12, 1960 Norwegian 178.0 Japan 43.5 40

June 1, 1960 Norwegian 208.0 Japan-Scandinavia 50.0 48

June 21, 1960 Greek 1221.0 Italy 45.5 45

June 23/24, 1960 Greek 854.0 Japan 52.0 49

01 June 23, 1960 Greek 707.0 Greece 45.5 45

.....
OJ August, 1960 British 3100.0 About All Destinations Not Known 48 Not Known

August, 1960 Greek 17.0 Greece 20.0* 48 28 .50

100.0 Italy 20.0* 48 28 .75

225.6 Continent 20.0* 48 28 1. 25

United Arab
83.7 Republic 20.0* 48 28 .61

14.5 Iceland 20.0* 48 28 1.42

2664.6 Cuba 20.0* 48 28 1.95

124.4 Brazil 20.0* 48 28 2.00

346.0 Japan 20.0* 49 ...l.2. 2.84

TOTAL OF KNOWN PREMIUMS PAID 3575.8 28 1.92

* Minimum Contract rate.



Free World charterers for similar types of tonnage during
periods before and after initiation of the "Black Sea" policy
serves as a basis for evaluating the overall impact of the
policy on the USSR tonnage costs. Periods chosen for the
compari'son were eighteen months before and after initiation
of the policy--January 1959 through June 1960, and July 1960
through 1961. The increase in costs which probably was due
to the policy on trading from the Black Sea is derived in the
following table:

ADDED COST OF TONNAGE FIXED BY USSR
AFTER INSTITUTION OF THE BLACK SEA POLICY

ADDED COST OF TONNAGE FIXED
ADDED PREMIUM
(JULY 1960 TO

1000 CARGO DEC. 1961 OVER
TONS FIXED JAN. 1959 TO

TYPE OF JULY 1960 JUNE 1960) DOLLAR PER
FIX'llURE TRADE DECEMBER 1961 SCALE POINTS CARGO TON $ 1,000

Single Continent-Clean 344 + 6.7 .30 103

Voyage Continent-Dirty 432 + 11.0 .49 212
Japan-Dirty 270 + 4.0 .39 106

(

western Hemisphere- \
Dirty ~ + 3.4 .24 __7

Total 1,076 428

Period Continent-Clean 441 + 5.0 .15 67
Charters Continent-Dirty 1,564 + 15.2 .64 1,005

Japan-Dirty ---l..§.!.

Total 2,366 1,072

Contracts Continent (all
of destinations) 426 + 28.0 .98 418
Affreight- Japan 346 + 29.0 2.84 985
ment Cuba 2,665 + 28.0 1.95 5,205

Miscellaneous (Brazil
and Iceland) --!d2. + 28.0 1.85 ~

Total 3,576 6,865

GRAND TOTAL 7,018 1.19 8,365
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As previously mentioned, there are undoubtedly many
factors affecting the premium the USSR pays for tonnage so
the effect of the "Black Sea" Policy can not be exactly determined:
however, it does seem there was a significant increase in the
premium after the adoption of the "Black Sea" Policy. A correla­
tive effect is, of course, that those owners willing to employ
their vessels in Soviet trade have enjoyed added revenue. It
should be emphasized, however, that this policy on the part of
only one oil company has not prevented the Soviet Union from
obtaining the tonnage required to serve its markets.

E. Soviet and Satellites Exporting Terminals

1. Conditions at Ports

There is little information available concerning specific
details of the individual ports within the Communist area.
However, broad guides as to capacity and performance of the main
ports are available. These data have been collected from various
sources including ship-brokers and oil companies' transportation
groups. The following table summarizes the salient factors
concerning the major ports and terminals:

MAJOR SOVIET BLOC EXPORTING TERMINALS

ESTIMATED EXPORTS
(Thousand Metric Tons)

PORT

Novorossiysk
Odessa
Tuapse
Batumi
Constanta
Klaipeda
Moskalvo

1960

9,267
4,534
3,854
2,267
2,720

750
250

1961

11,130
6,389
4,436
2,540
3,375
1,100

900

LARGEST KNOWN VESSEL
FULLY LOADED

(DWT)

37,000
32,000
45,000
24,500
19,000
12,000
18,500

2. Black Sea Ports - USSR

a. Odessa

The port of Odessa exports both crude oil and products.
The origin of the crude is not clear, as from its position Odessa
would not seem to be an ideal export point for Urals-Volga crudes
and the only crudes near Odessa, those from the Ukrainian fields,
are not as far as is known available for export. There is a
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product pipeline from the Ploesti fields in Rumania which runs
to Odessa and it is possible that Rumanian products are re­
exported from Odessa.

As regards the capacity to handle large tankers, it is
known that the Praga and the Varshava of approximately 32,000
and 31,000 dead weight tons, respectively, have been fully
loaded at Odessa. In addition, the tanker Mir of approximately
40,000 dead weight tons has been loaded at Odessa, but it is
not possible to confirm that it was fully loaded.

Turn-around time is believed to be fairly quick.

b. Novorossiysk

Novorossiysk is the main Soviet exporting terminal in
the Black Sea, especially for crude oil. The crudes exported
are mainly brought from the Urals-Volga area although some crude
is moved out from the North Caucasus region. The vessels Agip
Ravenna and Agip Gela, both of approximately 33,000 dead weight
tons, and also the World Inheritance of just over 37,000 dead
weight tons have all been fully loaded at Novorossiysk.

Turn-around time is believed to be fairly quick.

c. Tuapse

The port of Tuapse exports both crude oil and products,
the crude oils coming from the same sources as those exported
from Novorossiysk. The largest vessel known to have been fully
loaded at Tuapse is the Hadrian of nearly 45,000 dead weight tons.

Turn-around time at Tuapse is believed to be very slow.

d. Batumi

Batumi exports both crude and products, there being both
crude and product pipelines across the Caucasus from Baku to
Batumi. Batumi was once the principal export port for Russian
oil. The crudes exported from Batumi came from the Baku fields,
from across the Caspian in the Kazakhstan fields, from the Emba
fields northeast ~f the Caspian, and from the Urals-Volga fields
by way of either the Volga River or the pipeline which connects
these fields with the port of Astrakhan. During 1961, it is
thought that only products were exported from Batumi, the
Russians apparently preferring to retain Baku crudes for their
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own use. The largest vessel that has recently entered Batumi
is the Adler of 24,500 dead weight tons when loaded to capacity.

Turn-around time is believed to be very slow.

3. Black Seas Ports - Rumania

a. Constanta

Constanta is the main Rumanian exporting terminal, and
so far as is known only products are exported. The size of
vessel operating out of this port appears to be considerably
smaller than those operating from the Russian Black Sea ports.
The largest vessel that can be confirmed as fully loaded appears
to be about 19,000 dead weight tons, although slightly larger
vessels up to about 25,000 dead weight tons have been traced as
leaving the port.

The four berths at Constanta have an official maximum
draft of 28 1 6": however, ships with 29'6" draft have been taken.

4. Baltic Sea - USSR

a. Klaipeda

Klaipeda is probably still only at an early stage of its
development. The main exports are fuel oil and these are normally
made in small tankers. However, there are two of approximately
12,000 dead weight tons, the Yessentuki and the Liepaja, which
use the port regularly. If a branch of the east European
pipeline is extended to Klaipeda and a refinery built there, as
is planned, this may well become one of the principal Russian
ports on the Baltic.

b. Ventspils

The port of Ventspils has an outer harbor in which the
channel depth is 27'0". In 1959, the inner harbor channel depth
was 25 1 6", and maximum allowable draft was quoted at 23 1 0",
which would limit tanker size to 8,000 to 10,000 dwt. Recently,
however, it was reported that the harbor is now satisfactory for
up to 12,000 dwt tankers. Movements which have been reported
from Ventspils include mainly petroleum products although crude
shipments were initiated in October, 1961.
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c. Leningrad

Commodities which move through the port of Leningrad
include petroleum products, timber, granite and grain. The
upper harbor at Leningrad has water depths ranging from 38'0"
to 40'0" and accommodates only non-petroleum movements. The
lower harbor, in which the petroleum wharf is located, has water
depths ranging from 18'0" to 30'0". Water depths at the lower
harbor piers range from 14'0" to 31'0". The petroleum wharf
has bunkering facilities available which can accommodate two
vessels with maximum draft of 30'0", which limits tanker size
to about 16,000 to 20,000 dwt. If the crude oil pipeline which
is planned comes into operation eventually in Leningrad and the
refinery is enlarged, this port might become another potentially
large source of crude and product exports.

5. Adriatic Sea - Albania

a. Vlone

Small amounts of crude oil and asphalt are exported by
Albania, mostly to the USSR. Until the recent differences with
the USSR, a Soviet submarine squadron was stationed at Vlone,
and the port is believed to have substantial petroleum storage
facilities and equipment to handle oil exports, though the
quantities must be comparatively small.

6. Far East - USSR

a. Moskalvo

(

(

This port is not often used but
Sakhalin crude have been made to Japan.
engaged on this trade was the Aurora of
Nothing is known about port facilities.

7. Port Costs

some small exports of
The ship most frequently

18,500 dead weight tons.

Port costs for a 15,000 tonner do not vary much from
port to port; they are about $2,800 to $3,080, except for flag of
necessity tonnage for which port expenses are about three times
as much. The restrictions on the flags of necessity vessels
do not apply at the Rumanian port of Constanta.

Tonnages dues vary between $0.33 and $0.40 per net
registered ton ($1.22 per N.R.T. for flags of necessity).
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The Agency fee standard for 15,000 tonners is $199.80

(one ruble equals $1.11). Tugs carry a fee of $183.15. Car
boat expenses and similar fees amount to about $22.20.

Dardanelles and Bosporus dues total about $1,260 both
ways.
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CHAPTER XIX

FREE WORLD EXPORT TRADE CONTROLS

SECTION 51

UNITED STATES

The basic controls of exports over commodities from the
United States are provided by the following Acts of Congress:

Export Control Act of 1949, as amended.

The Mutual Defense Assistance Control Act of 1951,
commonly referred to as the Battle Act.

Trading with the Enemy Act of October 6, 1917, as
amended.

A. Export Control Act of 1949:

"It is the policy of the United States to use export
controls to the extent necessary, (a) to protect the domestic
economy from the excessive drain of scarce materials and to
reduce the inflationary impact of abnormal foreign demand;
(b) to further the foreign policy of the United States and to
aid in fUlfilling its international responsibilities; and (c)
to exercise the necessary vigilance over exports from the
standpoint of their significance to the national security."
(Section 2, Export Control Act of 1949).

The Department of Commerce is the designated adminis­
trator of this act. Controls as administered by this department
are basically of two types: "short supply" export controls and
"security" export controls. At the present time there are no
"short supply" controls in effect.

Security export controls include a total embargo on
exports to Communist China, North Korea and North Vietnam, and
broad controls to the USSR and other Soviet Bloc countries in
order to control direct shipments of United States products to
these destinations. Controls to the free world countries
cover only a highly selective list of goods, the control of
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which is necessary to prevent the unauthorized diversion of
free world security goods to the Soviet Bloc, and to prevent
the frustration of United States controls over shipments to
Soviet Bloc destinations.

All commercial exports from the united States and from
its Territories and possessions, except to Canada, are pro­
hibited unless the Department of Commerce has either issued a
"validated license" or established a "general license ll

permitting such shipments.

A validated license is a formal document issued to an
exporter by the Department. It authorizes the export of
commodities within the specific limitations of the document.
It is based upon a signed application submitted by the
exporter.

A general license is a broad authorization issued by
the Department of Commerce which permits the export of some
commodities under specified conditions without requiring the
filing of an application by the exporter. Neither the filing
o£ an application nor the issuance of a license document is
required in connection with any general license. The authority
to export in such an instance is given in the Comprehensive
Export Schedule, published by the Department of Commerce,
which specifies the conditions under which each general license
may be used.

The IIPositive List of Controlled Commodities" is a
list of commodities controlled by the Department of Commerce
for either short supply or security reasons. This list is
maintained on a current basis, and identifies the commodities
which require a validated export license for shipment to
stated destinations.

All Positive List commodities, and all non-Positive
List goods, except certain specified general license
commodities, require validated licenses for shipment to the
USSR and other East European destinations (not including
Poland and Yugoslavia); to Communist China, North Korea, and
other communist-controlled areas in the Far East; and to
Hong Kong, Macao and Cuba.

Exports to Poland require validated licenses for all
Positive List commodites and for a small number of specified
non-Positive List items. Currently, exports to Yugoslavia,
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(

(

(



~-~~~~---- -- ----

for export control licensing purposes, receive the same treat­
ment as is accorded any other free Western European country.

The Department of Commerce, through its Bureau of
International Programs, exercises control over all exports
from the United states, except for:

(a) Commodities for the official use of or
consumption by the Armed Forces of the United
states, or exported by the Department of
Defense;

(b) Arms, ammunition, implements of War, helium
and technical data relating thereto, which
are licensed by the Department of state;

(c) Gold and narcotics, which are licensed by the
Treasury Department;

(d) Nuclear material, and technical data relating
thereto, which are licensed by the Atomic
Energy Commission;

(e) Vessels, other than vessels of war, which are
licensed by the U.s. Maritime Administration;

(f) Natural gas, which is licensed by the Federal
Power Commission.

Exports to Territories and Possessions of the United
states are not subj ect to export control. United states exports
to Canada do not require validated export licenses.

B. The Battle Act:

This Act is administered by the Assistant Secretary of
State for Economic Affairs. The Act declares it to be the
policy of the United States to embargo the shipments of arms,
ammunition and implements of war, atomic energy materials,
transportation materials of strategic value and items of
primary strategic significance used in the' production of
arms, ammunition and implements of war, to nations threaten­
ing U. s. security, including the USSR and nations under its
domination.
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Under the Title I prov~s~ons of the Battle Act,
strategic items are divided into category "All items c;over- (
ing arms, ammunition, implements of war and atomic energy
materials; and category liB" items consisting of items of
strategic value and materials and equipment of primary
strategic significance in the production of war materials,
such as metalworking machinery, chemical and petroleum equip-
ment, electrical and power generating equipment, transportation
equipment, electronics and precision instruments, certain
metals, chemicals, some synthetic rubbers, and general
industrial equipment, such as rolling mills, compressors,
blowers, etc.

The Battle Act requires the termination of all U.S.
assistance--military, economic and financial--to countries
which knowingly ship Title I, category IIA II materials to the
Soviet Bloc.

The export of Title I, category "B" items, also
requires that aid be terminated unless the President directs,
under Section 103 (b) of the Act, the continuance of aid where
unusual circumstances indicate that the cessation of aid would
clearly be detrimental to the security of the United States.

(
Since passage of the Battle Act, there have been 19

presidential determinations to continue U.S. assistance to:
Belgium, Denmark, the Federal Republic of Germany, France,
Italy, Japan, The Netherlands, Norway, Turkey and the United
Kingdom; and 14 classified determinations affecting eight
countries. There have been no instances where assistance has
ceased pursuant to the Battle Act provisions.

C. Trading With The Enemy Act:

Administration of this Act has been largely delegated
to the Treasury Department and they have issued the following
regulations:

Foreign Assets Control Regulations (31 CFR
500.101 et. seq.)

Transaction Control Regulations (31 CFR 505.10
et. seq.)

The Foreign Assets Control Regulations prohibit persons
subject to the jurisdiction of the United States from engaging,
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directly or indirectly in any transaction whatsoever in which
there is involved an interest of Communist China or North
Korea or nationals thereof, without ~ Treasury license. In
the absence of a Treasury license, these Regulations also
~ave the effect of prohibiting such transactions by a foreign
subsidiary of a firm in the United states or by any other
foreign firms substantially owned or controlled by persons
subject to the jurisdiction of the United states, including
transactions involving the s~le of any merchandise, whether
strategic or non-strategic, to Communist China or North Korea,
directly or indirectly.

The Transaction Control Regulations prohibit persons
within the United states from selling strategic materials
(e.g., items on the United states Department of Commerce's
Positive List followed by the letter "A", items on the U.s.
Atomic Energy List; items on the state Department's Munitions
Control List) which are located in a foreign country to any
Soviet Bloc nation in the absence of a Treasury license .. The
countries to which these regulations apply are:

Albania
Bulgaria
China (Communist controlled)
Czechoslovakia
Estonia
Germany (Only those areas under control or administra­

tion of the Union of Soviet Socialist
Republics or Poland)

Hungary
Latvia
Lithuania
North Korea
outer Mongolia
Poland and Danzig
Rumania
Tibet
Union of Soviet Socialist Republics
Vietnam (Only those areas under Communist control)

The effect of the Regulations is also to prohibit such
transactions by a foreign subsidiary of a firm in the United
States, or by a foreign firm substantially owned or controlled
by persons normally resident in the United States, without a
Treasury license.
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The subsidiaries of American firms abroad may not
export commodities to the Soviet Bloc countries defined in the
previous page if such commodities are:

(~) Controlled internationally through COCOM
Agreement, or

(b) Are contained in the Department of Commerce
Positive List, and are identified by the
letter "A".

The foregoing is true regardless of whether such
commodities are of domestic or foreign origin.

Foreign origin commodities not covered by either (a)
or (b) above, may be exported by American subsidiaries abroad
to such Soviet Bloc countries even though contained on the
Department of Commerce Positive List. Of course, the local
regulations, if any, of the countries wherein such subsidiary
is operating must be satisfied.

D. Commodities and Goods Controlled by Commerce Department
Regulations

A summarized version of the Department of Commerce
Positive List as of December 31, 1961, is given in Appendix
"A". This is, as previously stated, a list of commodities
controlled by the Department of Commerce for either short
supply or security reasons, and identifies the commodities
which require an individual validated export license for ship­
ment to stated destinations. Also, though not shown in this
summary, the Official Positive List designates whether the
commodity is an "A" item for purposes of the Trading With The
Enemy Act. These "A" items also correspond to category "B"
List of the Battle Act. Other sections of this report point
out that the Soviet Union is having trouble in producing the
proper quality and sufficient numbers of such petroleum equip­
ment as drilling pipe, tool joints, other tubular goods,
drilling bits and gas compressors. In addition, difficulty may
be encountered in producing soon enough rotary drill rigs
should conversion to this type of rig be made. In view of these
shortages in the USSR, the present controls that the Department
of Commerce has placed on the export of these commodities are
of vital concern. A brief summary of the licensing require­
ments of this type of equipment is given in Table 19-1.
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TABLE 19-1

SUMMATION OF LICENSING REQUIREMEN~S FOR
EQUIPMENT DETERMINED TO BE IN SHORT SUPPLY IN THE USSR

DEPARTMENT
OF COMMERCE
SCHEDULE NO. COMMODITY

LICENSE
REQUIREMENT

60610

60616
60621

60623

60624

60626

60627
60630
73091
73095
73112
73115

73119
73225

73229
73395

77046

77046

77073
77076

Seamless Standard Steel Pipe,
Black

Welded Standard Steel Pipe, Black
Seamless Oil Country Pipe, Carbon

Steel (Tubing, Casing, Drill
Pipe)

Seamless Oil Country Pipe, Alloy
Steel (High Strength Tubing,
Casing, Drill Pipe)

Welded Oil Country Pipe, Carbon
Steel

Welded Oil Country Pipe, Alloy
Steel

Seamless Line Pipe Over 19 11

Welded Line Pipe Over 19"
Rotary Rigs Under 250 H.P.
Rotary Rigs Over 250 H.P.
Rotary Drill Bits With Diamonds
Rotary Drill Bits With Tungston

Carbide
Rotary Drill Bits N.E.C.
Drill Collars And Tool Joints For

Drill Pipe
Cable Tool. Rigs
Petroleum And Gas Field Production

Equipment Except Christmas Trees
Under 2000 Lbs.

Large Reciprocating Air And Gas
Compressors Of Less Than 2000 H.P.

Reciprocating Air And Gas Compress­
ors Over 2000 H.P. And 300 p.s.i.

Centrifugal Air And Gas Compressors
Axial Flow Turboblowers

GRO
GRO

GRO

GRO

GRO

GRO
R
R
R
R
GRO

RO
RO

GRO
GRO

R

GRO

R
R*
R*

* Only certain types are R items.
GRO-General license established for shipment to all destinations

except Hong Kong, Macao, the Soviet Bloc (except Poland) or
Cuba. Exportations to Poland and Danzig permitted for GRO
items shown except item 73112.

R-Validated license required for all shipments to Eastern
Hemisphere and Cuba.

RO-Validated license required for all shipments to all
countries except Canada".
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It will be noted that there are no restrictions on
shipment to Poland of the Soviet Bloc of drill pipe, drill
collars, and tool joints. Large diameter pipe, that is, over
19", rotary rigs, rotary bits with tungsten carbide, and other
rotary bits (not otherwise classified) do require validated
license for shipment to all of the nations of the Soviet Bloc
as does petroleum and gas field production equipment. However,
there is no restriction on the export of these items to the
Bloc by a European manufacturer licensed by the U. S. patent
holder. Also, there is no restriction to the Bloc of these
restricted items for a subsidiary of_a U. S. co!poration since
none of the above restricted items are on the COCOM List or are
designated "A" on the Department of Commerce Positive List.
In summary, it can be stated that the U. S. export controls do
require licensing of some of the type of the petroleum equip­
ment that the Soviets may desire. However, it probably is of
only limited effectiveness, since the other COCOM countries do
not embargo these items at all.
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SECTION 52

OTHER INDUSTRIALIZED NATIONS

In January, 1950, a consultative/coordinating committee
(CG-COCOM) was established in Paris to form a coordinated trade
control program between certain Free World countries relative
to the Sino-Soviet Bloc. The membership now consists of
fifteen Western nations--all the NATO countries, plus Japan,
except Iceland. These are as follows:

United States
Canada
Japan
Belgium
Denmark
France
Federal Republic of Germany
Greece
Italy
Luxembourg
The Netherlands
Norway
Portugal
Turkey
United Kingdom

The organization has no direct relationship to any
multilateral military or economic organization. It has no
charter, nor is it based on treaty; hence its agreements
represent moral obligations only. The COCOM group maintains
a list of arms, atomic energy materials, and other strategic
materials that are to be embargoed or kept under surveillance.
It also has reached agreement on measures to minimize the risk
of unauthorized transshipments. It has also worked out
principles of guidance for exceptions to embargoes.

The result of COCOM is that all countries participat­
ing have a common policy towards trade controls with the USSR.

According to Pisar 1/, the list and the variety of
ancillary controls has fluctuated over the years. A revision
in 1954 reduced the list considerably from the scope it had
in 1950. This revision reoriented the list to concentrate
more directly on key materials whose denials would have an

( impact upon military preparation and to eliminate items that
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were more related to the general industrial base. Subsequent
reviews have continued to reduce the scope of the list. It
is understood that this reduction in scope has largely been
at the insistence of the European members of COCOM. The U.S.,
however, does not limit its controls to COCOM lists. The
U.S. controls are much broader and more comprehensive, and
are directed more at keeping from the Bloc those things that
might augment its industrial potential as well as military.
The United states embargoes commodities and technology that
the other COCOM countries do not.

The British have published a Consolidated List of
Goods subject to embargo that is practically identical in
scope to the COCOM Embargo list and it is attached in
Appendix liB II • It will be noted that there are no embargoes
on equipment the USSR has sought or might seek in the future
to accelerate their petroleum development. Such equipment would
be pipe (particularly of large diameter), drilling bits, drill
pipe, drill collars, rotary rigs, gas compressors, control
instruments, etc. Tanker vessels are embargoed only if they
are designed for speeds in excess of 20 knots.
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APPENDIX IIA II

SUMMARY OF THE DEPARTMENT OF COMMERCE POSITIVE LIST*

AREA OF CONTROL:

R Validated license required for a shipment
to Eastern Hemisphere and Cuba

RO Validated license required for shipments
to all countries except Canada

Schedule
BNo.

Commodity description

RUBBER AND MANUFACTURES

Area ot
control

(

(

20051-2010~ Synthetic rubbers 1 n 00 00 • • _. 00 _00 00 00__ R J
20610-20638 Tire casings 1 00 ._ 00 • ._._•• nn__ u • ..• 00 __ .00_ RO

20656 Aircraft inner tubes__ • . " . .. . __ , . R 0
20840-20932 Silicone rubber insulating tape, molded braided hose, and packing . . . 1\

20998 Silicone rubber manufactures, n.e.c.; and microwave absorber material made n 2
principally of rubber.

MAN-MADE FIBERS AND MANUFACTURE~

38418-3R482 Yams. monofilaments, staple, tow, and woven fabrics wholly made of polytetra- R0
t1unroethylene.

38590.39990 Polytetrafluoroethylcne filter cloth. packing, and other textile and fiber manu- RO
factures.

PAPER, RELATED PRODUGTS AND MANUFAC'1:URES

48660 IPressure sensith'e synthetic tape 1----_------------"----------------.----. ._./ RO

PETROLEUM AND PRODUCTS

50150 Blending agents 1 • .' • • .___ __ _ RO
50180 Jet fuels. o. _ n 00 ... • 00 n 000000 • RO
50400 Aviation engine lubricating oil 1 00 00 00 00__ R'
50410 Lubricating greases 1__ -.-- .. __ .. _00 00 00_. • 00 00_ 00___ RO
50590 Hydraulic or automatic transmission fluids 1 •

00
• ._ RO

GLASS AND PRODUCTS

52all ISilicon lens blanks: and Ipns hlanks for infra-red equipment 1--·----------·-------1 RO52a11 Quartz crystals. optical quality n • _ - _ - n. •• 00 •• .00 __ .__ RO

CLAY AND PRODUCTS

53620-536891 Refractories 1 • • no __ n 00 00 •• 00 __ .00_00\ RO

OTHER NONMETALLIC MINERALS AND PRODUCTS (PRECIOUS INCLUDED)

54091 Synthellc diamond powder . _n 00 • 00_00 __ 00 __ 00_. 0000 0000 • RO
54114-54140 Abrasive products 1__

00
.-- 00 n --. __ 00 00. • 00 ._._ RO

54730-54809 Carbon or graphite products 1 •
00

._
0000

•

00

RO
5i227 MagnesiuI1I OXide, and magnesia cement containing 97 percent or more magnesium RO

oxide.
59506-59509 Quartz crystal, natural and synthetic 1

00 00
_. RO

59645 Lithium-containing mlnerals 00 00 __ • • • __ •• RO
59900 Synthetic Industrial diamonds .. n 00 • • 00 •• -- RO

See footnotes at end of this Appendix A.
* A reproduction of list published in Export Control,

Fifty-Eighth Quarterly Report (Fourth Quarter 1961).

536



Schedule
BNo.

Commodity deseriptlon Area of
control

IRON AND STEELMAKING RAW MATERIALS

60030-60085/ Scrap, except tin plated or teme Plated_-uh-n-n uh uu_n_u n_1 RO
60095 l1erOllingmatcrial--------------------------------------- RO

IRON PHODUCTS AND STEEL MILL PRODUCTS, SEMIFINISHED

(

60172-60178
60181
60185
60187

AHoy steel ingots, blooms, billets, slabs, and sheet bars I nnnuh n u RO
Alloy steel tube rounds 1 n __ n_n nu_n_n_unnuu nu RO
AHoy steel skelp 1 __nnu UU_nn u_n_n n_u __ n u________ RO
Alloy steel wire rods I u un n_u __ u nn_n_u_u_nun n __ nn__ RO

IRON PRODUCTS AND STEEL MILL PRODUCTS, ROLLED AND FINISHED

60220-60270
60315-60335

60355
60365-60390
60627-60680
60710-60720

60735
60813-60821

AIloy steel bars I - _n h __n_nn cnn__nnn n n __ n__ RO
Alloy steel sheets 1 00 n nn u unn_u_ u __nnn_n nn uu_ RO
Electrical (steel) sheets and strip lu nuh_unu nu_n_n nu____ ROSteclstrip 1 ItO
Steel pipe, tubes, and tubing 1 0000 __ 000000 00_0000 0000_000000._ RO'
Steel plates_______________________________________________________________________ RO 2
Alloy steel structural shapes 1 nu un nnn n_nn n __ n RO
Alloy steel wire 1 0000 00 __ 00 __ 0000 00 00 00_0000_0000______ RO

CASTINGS AND FORGINGS

61050-610551 Castings, alloy steel, rough and semifinlshed 1 00 00 0000 0000 0000 __ 001 RO
61065 Forgings, alloy steel, rough and semlfinished I u __n_uu nun u_____ RO

METAL MANUFACTURES

61857
61869
61875
61881

61932-61936
61938-61944
61952-61964
61974-61987

61995
61995
61995
61995
61995
61995
61995
61995

Steel pipe fittings 1 h __ h h h h n hhhh __ It
Alloy steel perforated sheets I u oounun nn_unnu___ RO
Liquefied gas jacketed storage containers lu nuu nuu n_nu RO
Steel pipe lined with polytetrafluoroethylene or polytrifillorochloroethylene__ n RO
Liquefied gas jacketed shipping containers 1 n uu n_u_n__ RO
Welding rods and wires I unn nu nnu nnu nuu_u_ RO
Wire products I. 00 __ h h n u h u u_u_ u _u RO
Metal powders 1__ un 00 u_u 00_00 _un_nnn n_n u n RO
Metal foil 1 n n __ u _n u 00 u n nnn 0000__ ___ R 0
Beryllium manufactures u u_ u u nu nu_u_ ItO
Copper and copper-base alloy perforated plates and sheets nnn n u_u_ RO
Liquefied gas jacketed storage containers 1 U n_n n nn_ RO
Microwave absorber material made principally from metall u u______ RO
Permanent magnets 1 n unnn n_n n n_n n______ RO
Thermoelectric materials 1

00
_ 00. 0000 000000_00 00___________________ RO

Zirconium and zirconium alloy manufactures nnn n n __ u __n____ ItO

FERROALLOYS

(

112230-62290 , Ferromolybdenum; Cerroboron; Cerrocolumblum; Cerrocolumblum-tantalum; fer-I RO
rotantalum; and Cerrozlrconium.1

COPPER ORES, CONCENTRATES, SCRAP, AND SEMIFABRICATED FORMS

64010
64120
64130

64220- 64230
64251
64290
64290

64400
64410
64490

64500-64530
64571
64793

Copper ore, concentrates, matte, and other unrefined copper nU U______ RO
Refined copper In crude forms nn n_n __ u nn n____ RO
C()pper scrap n 00 _00 n n __n • n RO
Copper pipe, tubing, plates, sheets, and strip nn____________________ RO
Copper wire and cable, barennn __ n n n n nn n_ RO
Copper castings and forgings, rough and ~emifinl~hed n n_n n_________ RO
Copper rods and bars n_n n unn_nn n n n________ RO

COPPER-BASE ALLOYS, SCRAP, AND SEMIFABItICATED FORMS

Copper-base alley scrap n_n n____________ RO
Copper-base alloy crude forms n nnn n n nn n__ RO
Coppel-base alloy bars, rods, and other shapes, extruded, rolled, and drawn______ RO
Copper-base alloy plates, sheets, strips, pipe, and tubing_ n n __unn u RO
Copper-ba~ealloy wile and cable, bare nnn_n_nn n n_n___ RO
Copper-base alloy castings and forgings, rough and semifinisbed 00__ 0000___ RO

See footnotes at end of this Appendix A.
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Schedule I Commodity description IArea of
B No. control

NICKEL ORES, CONCENTRATES, SCRAP, AND SEMIFABRICATED FORMS

65455 Nickel are, concentrates, and matteu n nnuuunuu_u_n__ u u RO
65462 Nickel residues and dross; and nickel alloy metal scrap I nn_n u u_ RO
65467 Nickel alloy metal in crude forms, and bars, rods, sheets, plates, and strip 1_______ RO
65480 Nickel alloy semifabricated forms, n.e.c.t u ~_.uuu __ u u_____________ RO

OTHER NONFERROUS ORES, CONCENTRATES, SCRAP AND SEMIFABRICATED
FORMS (EXCEPT PRECIOUS)

(

66407-66411
66429-66431
66433-66437
66445-66447
66449-66465
66469-66473

66475
66479-66483

66487
66489

66510-66520
66530
66540

69561 I

70010-70087
70101-70108

70110-70115
70362-70379

70400-70498
70659
70660

70741-70746
70748

70751-70753
70764-70797
70824-70844
70848-70859

70867
70871
70879
70883
70886
70888
70895

70921-70922
70948

70972-70995
70997
70999

Beryllium 1 uu 00 00 uu_u u uunnn u 00_ 00 u_
Cobalt 1 00 _ 0. __ n uu 00 0.00_00 __ 0.000000 0000 u uu nn
Columbium or niobium u-n-u 0. __ u u un uu __ 00 _Magnesium I ~~ _
Molybdenum 1 0. 0. 0. 0. u uuu uu 00 0. __

Tantalulll _
Quicksilver or mercury__ u 0. ~ nu_ u uuu u_Titanium _
Alloy steel scrap containing 1 percent or more tungsten nn n
Tungsten wire u_._u 0. U u __ 00 u uuunn u __
Zirconium 1 _

Lithium ores and lithium ore concentrates__ u uu u __ uu uu_u _
Other nonferrous metals and alloys, in crude forlll, scrap, and selllifabricated

forms, n.e.c.!

PRECIOUS METALS AND PLATED WARE, N.E.C.

Silver-copper brazing alloy_nU __uuu n _uu_Unnn u_u __u_n__ u ul

ELECTRICAL MACHINERY AND APPARATUS

Generators and turbo generators, 5,000 k,Y. and over, and parts and accessories 1__
WE'lding sets specially designed for the Illanu!acture of arms, munitions, or imple­

ments of war.
Mobile generator sets, 5,000 kilowatts and over nn __ uuu __ n nn _
Electrical quantity and characteristic Illeasuring and testing apparatus, and parts

and accessories.!
Electric motors and motor controls, and parts and accessories l. u n nu
Single coil tungsten tilalllents --u 0. 00 __ 0. __ 00 un_u __ unn _
Power-controlled searchlights designed for Illilitary useu n n __
Electric industrial heat-treating, Illelting, and refining furnaces and parts_u- _
High en.ergy electric arc heaters, and parts and accessorie~un----------------u--
Flash dIscharge type X-ray tubes, and parts and accessones_un __ u _
Radio, television, and communication equipment I uu__ u __uu n
Electron tubes and parts 1_ u _u u __ 00 __ 0. 0. 00 __ 0. __ n u u
Other electronic-type components 1 0.0.. u __ u u __ uuu __
Radar and other electronic detection and navigational apparatus and parts 1 _
Carrier current equipment 1 u_uuu n_n __ un u uu .n
Electronic amplifiers, and parts 1 u 0000 0. 00_0. 00 00_

Recorders and reproducers, and parts and accessories I_
n nn n

Electronic equiplllent, n.e.c,l nu n n_u u __ u n_
Telegraph apparatus, and parts 1 00 00 00 00_00 00_

Telephone equiplllent, and parts 1. __ 0._00_00 __ 00_0000 __ 00 __ 00_00 00 0000 0.

Starting, lighting and ignition equipment 1 n __ u_n nnnn n_U nn_Copper bus bars_ n n n __
Wire and cable, insulated In_--n--- __ uu---n-n--n- n n nu _
Electrical steel puncbings 1

00
u u 00 __ 00 __ 00 __ 00 00_00_00 __ u nnu __ .

Miscellaneous electrical apparatus and parts, n.e.c.' __ un_n n un _

POWER GENERATING MACHINERY, N.E.C.

RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
ROs

RO

R02
RO

RO
RO

ROs
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
no
RO
RO
RO
RO
RO
RO

71131-71190
71330-71392
71450-71590

Stealll turbines designed for turbogenerators 200,000 kilowatts and overn n R
Water tube boilers, Illarine type, and parts I u RO
Diesel engines, 50 horsepower and over, and parts , u_________ RO

CONSTRUCTION, EXCAVATING, MINING, OIL FIELD, AND RELATED MACHINERY

(

72000-7Zl21
72205-72210

72225
72227
72245

72511-72540
73091-73225

73395

Power excavators and loading machines, and parts, accessories and attachments '_ R s
Scrapers and graders I_nnn n nn n______________________________ R I
Contractors' off the-road wheel·type tractors , 00 R s
Off·the-road haulers I nn nn__ n_n n __n n u_____ R I

Miscellaneous construction and maintenance equipment, and parts, n.e.c.t n R s
Materials handling equipment 1__ n_n n n u__ R J

Rotary drill rigs, and parts and accessories 1 n n __ n __n n __n n_ R s
Petroleum and natural gas field production equipment, and parts 1 n _______ R

See footnotes at end of this Appendix A.
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Schedule I
B No,

Commodity description

I
Area of
control

METAL·CUTTING MACHINE TOOLS (N:0NPORTABLE), PARTS AND ACCESSORIES (
74021
74032
74039
74045

74049-74054
74058

74075-74079
74086-74112
74200-74234

74260
7439f"'74410

74420
74427
74429
74439
74440
74447

74450-74455
74456--74457

Turret lathes I
c

RO
Artillery and ammuuition lathes u n uun nn__nn n __ n h RO
Lathes, n.e.c.l __ n_nn on n h n n u __ n_nn_n n RO
Automatic vertical boring and turning mills, cycle typennu__n_n_nn n___ R
Boring machines, n.e.c.I n __ n n_u n n_______ RO
Shell tappers n u n ~_________ RO
Milling machines I ' n n nnn n n n RO
Gear-making machines I nnn u n n____________ RO
Drilling machines I n_u__ u_un_n un n_n_n .- RO
Armor plateplaners__ •• --_-.--.----------.------------------- RO
External and ,Internal cyllndrlcalgrinding machines I nn u ____________ RO
Grinding machines for hroaching tools, automatic cycle, automatic sizing n__ RO
Band sawing and band filing machines I n_n nnn n n __ n____ R
Honing machinps I u nu_n__ n n __ n_n nu__n_~__ RO
Other metal grinrIing machines, n.e.c.J_h u __ n __n_n~n_n__n_nn____ RO
Multistation machine tools equipped with closed loop electronic circuits __nn___ R 0
Rifling and rifle-working machines n __ n n_u nnn n_nn________ RO
Other metal-cutting machine tools I n n n __nn____________ RO
Parts and accessories for machine tools I nn__nn n __n __n RO 2

METAL-FORMING MACHINE TOOLS, N.E.C., PARTS AND ACCESSORIES

74459-74461 ~1ptalworkingpresses 1 _

74463 Bending and forming machines 1 nu U_n __ n __n nnnn__nu _
74465 PJlllching anrl shearing machines I nn nnn__ n n n __
74466 Forging machines and hammersl ~~--------------------------------------_744'68 !i Parts and accessories for metal-formiilgJriachines I u n oon

METALWORKING MACHINES, PARTS AND ACCESSORIES, N.E.C.

RO'
RO
RO
RO
RO'

74480
74500--74529
74580-74601

Rollin~ mill machines, and parts In_u n nu oo RO'
Foundry equipmpnt, and parts l nn n u n_n__n_ RO
Metalworking machines, D.e.c., and parts and accessories I n n n n RO'

OTHER INDUSTRIAL MACHINES AND PARTS

(

76491-76605

76650-76680
76603-76696

76698
76910-76935
77U46-77086

77046
77101--77119

77123
77125

77450-77465
77480

77485
77516

77520-77525

77567"'77570
77585
775S8
77596
77599

I

77626-77628 1

Refrigeration equipment capable of maintaining temperatures below minus 1300

C. -
Measuring, recording, and/or controlling instruments, and-parts I nnnnn _
Testing and measuring machiuell, and parts I n n nun _
Geophysic,tl and mineral prospecting equipment, and parts I nn .--n ----
Ball and roller bearings, and parts I nn u u nn _
Air and gas comnrrssors, and parts I __ u_u uu_u n hn n

Diffusion vacuum pumps, 12 inches in diameter and 1:1r~er--------un-nn-h---Other pumping equipment I nn_nu n __ n n __
Tuhular condenser., (heat exrhanger type) I n_nnu u n _
Heat exchangers, and parts I_u_n_nn n n __n __
Pipe valvrs and parts 1 _

Glassmakin~, glass forming, and glass finishing machines; optical curve generators;
and parts'!

Electronic tube manufacturing and assembling machin~s, and parts__ oo un _

Pipe assemblies specially fabrir'ated for particular machines or equipment __ 00 _

Chemical and pharmaceutical processing and manufacturing machines, n.e.c.,
andparts. 1

Carbon black furnares, combustion type. and'pattsand accessories_~ n _
Processing vessels, and p~rts J nnnu_un_noo__ n n_u n _
Industrial-type separators and collectors, and parts l n_. n __ ~_Povver-driven presses 1 _

Miscellaneous industrial manufacturing and service-industries machines, and
parts'!

OFFICE, ACCOUNTING, AND COMPUTING MACHINES

El""ronj, oompute". related lnfonnatlon .""'"""" machln"" ."'" and """__ I
sories.·

RO

RO
IW
RO
RO
n0 2

RO
RO'
no
RO
RO
RO)

RO
RO
RO

RO
RO
RO
RO
RO

RO

See footnotes at end of this Appendix A.
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Schedule
BNo.

Commodity description

TRACTORS, N.E.C'., PARTS AND ACCESSORIES

Area of
control

78727-78891 ITracklaying tractors, and parts I -----uuu-----uu--u----u-----u-----------1 R 2

AUTOMOBILES, TRUCKS, BUSSES, AND TRAILERS, PARTS, ACCESSORIES AND
SERVICE EQUIPMENT

79013-79045

79057-79078
79113-79114
79130-79133

79136-79145

79148-79277

79337-79355
79361-79379
79381-79496

79600-79698

Motor trucks, military, or equipped to maintain temperatures below 1300 C., or RO
equipped with liquefied gas containers.!

Motor busses, passenger cars, and chassis, military uu u RO
Special purpose vehicles, military, or equipped with liquefied gas containers 1__ _ _ RO
Used vehicles, military, or equipped to maintain temperatures below 1300 C., or RO

equipped with liquefied p:as containr.rs.!
Trailers, military, or equipped to maintain temperatures below 1300 C., or equip- RO

ped with liquefied gas containers.!
Parts and accessories for automotive vehicles luu_u u_u uu________ RO

AIRCRAFT, PARTS AND ACCESSORIES

Military aircraft, models C-46, C-47 and C-54 u n n_ ROCivilaircraft ~ • RO
Aircraft parts and accessories l u n u ______________________________ RO

RAILWAY TRANSPORTATION EQUIPMENT

Railroad cars equipped to maintain temperatures below 1300 C., or equipped with IRO
liquefied gas containers'!

(
COAL-TAR AND OTHER CYCLIC CHEMICAL PRODUCTS

80257 Diphenylamine_______________________________________ RO
80279 Fluoroalcohol esters of organic carboxylic acids boiling abovr. 5000 F. Uh_____ RO
80279 P-nitro-N-methylaniline. n u ______ RO
80279 Polyphenyl ethers containing more than three phenyl groups_u uu u RO
80698 Miscellaneous finished coal-tar products I uu u u ______ RO

MEDICINAL AND PHARMACEUTICAL PREPARATIONS

813981 Medicinal chemicals'. __uu u uuu uu 1 RO 2

CHEMICAL SPECIALTIES

(

82085
82520-82610

82670
82740
82986
82992
82996
82999

83285
83299

83440-83460
83622
83799
83850
83959
83973
83979
83990

Weed killers consisting primarily of boron compounds u u u_ RO
Synthetic resins in unfinished and semifinished forms, including scrap 1___ __ ROCellulose acetate dielectric film 1._________________________________________________ RO
1'eflonpaste. RO
Radioisotopes, compounds, and preparations 1

00
u __ uuu_________________ RO

R.eagent chemicals 1__ hU __ Un_u u uu_u u __ u uuu n__ RO 2
Synthr.tic hydraulic fluids 1.. u_uu u_uu uu_______ R.O
Miscell~neous chemical specialty compounds, n.e.c,l u u_______ RO'

INDUSTRIAL CHEMICALS

Organa-fluorine compounds I. __ u_u u __ u u u_u_. RO
Miscellaneous organic chemicals 1 u u u u__ RO
Lithium bromide; and lithium iodide u_u u u __ u u u RO
Boric acid and borates, except sodium perborate u __u_u_u un_ RO
SodiuDl azide.____________________________________________________________________ !to
Guanidine nitrate; and tetrazene n_. n u u __ u RO
Chlorine trifluoride u u__ RO
Hydrogen peroxide or dioxide ' u u • __ u n u RO
Metal salts of organic compounds I

n u u _______ RO
Other industrial chemicals 1__ u • n_. u____ RO

See footnotes at end of this Appendix A.
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Schedule
BNo.

Commodity description

PIGMENTS, PAINTS, VARNISHES, AND RELATED MATERIALS

Area of
control

84290 Cobalt oxide pigments nn nn n n RO
84380 Polytetrafiuoroethylene finishes and enamels; and polytrifiuorochloroethylene dis- RO

persion.

EXPLOSIVES, BLASTING AGENTS, FUSES, AND BLASTING CAPS

86070 IMiscellaneous explosives 1
00 00

1 RO'

PHOTOGRAPHIC AND PROJECTION GOODS

90028--90230 Oameras for use in space vehicles, and high-speed cameras; parts and accessories RO
therefor, including lenses; micro-fiash equipment; and parts and accessories for
military cameras,!

SOIENTIFIC AND PROFESSIONAL INSTRUMENTS, APPARATUS, AND SUPPLIES, N.E.O

94700-94745 Small arms and parts 1 _
94814-94825 Ammunition and parts 1 _

91475
IJl495
91599
91620

91620

91650
91910-91966

91972
91980

Lenses and prisms for infrared equipment- .. oo oo _

Ion microscopes, and parts therefor 1 _

Surgical and medical apparatus made of po!ytetraf!uoroethylene _
Integrators, resolvers, and electro-optical monitoring devices, and parts and

accessories'!
Parts and accessories for military phototheodolites, stereoscopic plotting equip-

ment, and photo interpretation equipment.
Compasses, gyroscopic equipment, and accelerometers, and parts and accessories'!__
Electro-optical monitoring devices, and parts and accessories 1 _
Nuclear detection and measuring instruments, and parts and accessories 1 __
Miscellaneous research laboratory apparatus and equipment, and parts, n.e.c'! _

ORDNANOE AND PYROTEOHNICS

RO
RO
RO
RO

RO

RO
RO
RO
RO

(

RO
RO

MISCELLANEOUS OOMMODITIES, N.E.C.

1 All types of this commodity under this schedule B group are not on the Positive List. For detail of
Items included see Oomprehensive Export Schedule issued Apr. 1, 1961, and amendments thereto.

, In general, the area of control indicated (either RO or R) is applicable to these commodity classifications.
However, certain specific commodities are under the other area of control.
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APPENDIX "B"

UNITED KINGDOM

CONSOLIDATED LIST OF GOODS SUBJECT TO EMBARGO FOR SOVIET AND CHINA
(Reproduced, with permission, from the Board of Trade Journal,

11 August 1961, pp" iii-xv)

Union and Tibet.

Vietnam, Poland, Rumania, the Soviet

Czechoslovakia, the Eastern Zone of

The embargo list relates to
(f) Components, parts, accessories, and attachments specially

designed for the articles enumerated in sub-items (a), (b), (c),
(d) and (e) above. '

M.L.6. Tanks, and vehicles specially designed for military pur.
poses, as follows:

(a) Tanks and self-propelled guns;
(b) Military type armed or armoured vehicles, and vehicles fitted

with mountings for arms;
(c) Armoured railway trains;
(d) Military half tracks;
(e) Military type recovery vehicles;
(f) Gun carriers and tractors specially designed for towing artillery;
(g) Trailers specially designed to carry ammunition;
(h) Amphibious and deep water fording military vehicles;
(i) Military mobile repair shops specially designed to service

military equillme.nt;
(j) All other specllllly designed military vehicles;
(k) Pneumatic tyre casings (excluding tractor and farm implement

types) of a kind specially constructed to be bullet proof or to
run when deflated;

(I) All specially designed components and parts for the foregoing.
M.L.7. Toxicological agents, as follows:
(a) Biological, chemical and radio-active materials adapted for use

in war to produce casualties in men or animals, or to damage
crops;

(b) Equipment specially designed and intended for the dissemina­
tion of the materials described in sub-item (a);

(c) Equipment specially designed and intended for defence against
the materials described in sub-item (a), and for their detection
and identification;

(d) Components and parts specially designed for the items listed in
(b) and (c) above.

M.L.8. Powders, explosives and propellants, as follows:
(a) Powders and liquid or solid.propellants for the articles enumer­

ated in Items Nos. 3, 4 and 7;
(b) Military high explosives;
(c) Chemical base high energy solid or liquid fuels specially made

for military purposes;
(d) Fuming nitric acid.
Nom: The Export Licensing Branch will consider applications for

licences for the export of propellants and explosives normally used for
civilian or industrial purposes or made into cartridges or charges of an
exclusively civilian or industrial nature.

M.L.9. Vessels of war, and special naval equipment, as follows:
(a) Combatant vessels or vessels designed for offensive or defensive

action (surface or under-water);
(b) (i) Diesel engines of 1,500 horse power and over with rotary

speed of 700 revolutions per minute or over, specially
designed for submarines;

(ii) Electric motors specially designed for submarines, i.e. over
1,000 horse power quick reversing type, liquid cooled and
totally enclosed;

(c) Magnetic, pressure," and acoustic. underwater detection devices
specially designed for military purposes; specialized controls
and components thereof;

(d) Submarine and torpedo nets;
(e) Components, parts, accessories and attachments for the fore­

going, such as turrets, naval gun mounts, submarine batteries
and catapults.

M.L.IO. Aircraft and helicopters, of the piloted or pilotless types
and aero-engines" and aircraft or helicopter equipment, associated
equipment and components, specially designed for militaI)( purposes
as set out below:

(a) Combat aircraft and helicopters and other aircraft and heli­
copters specially designed for military purposes, including
military reconnaissance, assault, military training and logistic
'support, ". and all aircraft arid helicopters having special struc­
tural features such as multiple hatches, special doors, ramps,
reinforced floors and the like, for transporting and airdropping
troops, military equipment and supplies; aero-engines specially
designed or adapted for use with such aircraft and helicopters,
with'the exception of aero-engines excepted under Item 1460 (b)
(Group G); and component parts thereof;

(b) Airborne equipment, inclUding airborne refuelling equipment,
specially designed for· use with the aircraft and helicopters
and the engines of the types of aircraft and helicopters covered
by sub-items (a) and component parts thereof;

(c) .J;'ressure refuellers, pressure refuelling equillment, equipment
specially designed to facilitate operations m confined areas
and ground equipment not elsewhere specified, developed
specially for aircraft and helicopters, aircraft and helicopter
engines and balloons covered by sub-itema (a) and (e);

Albania, Bulgaria, China,

Group A
Munitions· list

M.L.I. Small arms and machine guns, as follows:
(a) Rifles, carbines, revolvers, pistols, machine pistols and machine

guns;
(b) All specially designed components and parts therefor.
Nom: The Export licensing Branch will" consider applications for

licences to export small quantities of small arms such as rifles, shot­
guns, carbines or pistols designed for sporting or ornamental purposes,
and ammunition therefor.

M.L.2. Artillery and projectors, as follows:
(a) Guns, howitzers, cannon,. mortars, tank destroyers, rocket

launchers, military flame throwers, recoilless rifles;
(b) Military smoke, gas and pyrotechnic projectors;
(c) All specially designed components and parts for the foregoing.
M.L.3. Ammunition; and all specially designed components and

parts thereof, for the weapons enumerated under items 1 and 2.
See Note to Item 1 above.
M.L.4. Bombs, torpedoes, rockets and missiles (guided or

unguided), as follows: .
(a) Bombs, torpedoes, grenades (including smoke grenades), smoke

canisters, rockets, mines, missiles, (guided or unguided), depth
charges, fire bombs, incendiary bombs; and all specially
designed components and parts therefor; .

(b) Apparatus and devices" specially designed for the handling,
control, activation, launching, laying, sweeping, discharging,
detonation or detection of items enumerated in sub-item (a);
and all specially designed components and parts therefor;

(c) Military fuel thickeners specially formulated for the purpose of
producing materials which, when added to petroleum products,
provide a gel-type incendiary material for use in bombs, pro­
jectiles, flame throwers or other implements of war.

M.L.S. Fire control equipment and "range finders, as follows:
(a) Fire control, gun laying,. night sighting, missile tracking and

guidance equipment;
(lb) Range, position and height finders, and spotting instruments

specially designed for military'purposes;
(c) Aiming devices, electronic, gyroscopic, acoustic and optical,

specially designed for military purposes;
(d) Bomb sights, bombing computers, gun sights and periscopes,

specially designed for military purposes; ".
(e) Television sighting units specially designed for military pur­

poses, and inertial platforms;

Germany, Hungary, North Korea, North

those goods which, for reasons of

countries:

national security are normally pro-

hibited for export to the following

(

(
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Soviet Bloc and China (Continued)

(d) Pressurized breathing equipment and partial pressure suits for
use in aircraft and heli.copters;, antP'G;' &\Ii~~.military crash
helmets; parachutes used for combat personIiel, cargo-dropping,
and aircraft deceleration; liquid oxygen converters use,d for
aircraft" helicopters and missiles; catapults'and. cartridge
actuated devices utilized in emergency escape of personnel from
aircraft and helicopters;

(e) Non-expansive balloons in excess of 3,000 cubic feet c,apacity,

M.L.n. Electronic equipment specially 4esigned for military use;
and components and parts therefor.

M.L.12. ,Photographic equipment ,a~ follows:
(a) (i) Air reconnaissance. cameras and associated ' equipment

, ,designed' and used for military' purposes; ,
(ii)' Film processing arid printing machines , designed. and used

for military purposes;' . . ,
(b) Other cameras and other devices record.ing on, film specially

designed ,and .used for military purposes, .a.l,ld . specialized
equipment designed to, ,make the recor,ded information
militarily' useful;

(c) AIlspecially designed components and parts for the foregoing,
M.L.13. Special armoured equipment as follows;
(a) Armo)lr plate;
(b) Military helmets;
(c) Body armour and flak suits;
(d) Components and parts specially designed .for equipment in (c)

above.
M.L.14.Specialiied military training equipment as follows:
(a) Specialized military training equipment;
(b) Components, parts, attachments and accessories specially

designed for such equipment.

M.L.IS. Military infra~red equipment and specialized components
therefore. not elsewhere specified.

M.L.16. Munitions components and materials, as follows:
(a) Brass and bronze fabrications for primer anvils. fabrications

for bullet caps (gilding metal clad steel), cartridge link primer
cap, shell rotating band;

(b) Copper rotating bands for shells, and other copper munitions
components;

-Cc) Gilding metal cIa" steel;
(d) Rough steel forgings, steel and alloy castings for ,guns and for

arms.

M.17. Miscellaneous equipment and materials as, follows:
(a) Tear gas and equipment for' the dissemination thereof;
(b) Self-contained diving and underwater'swimming appanitlls as

follows:
<i) Closed and ,semi-closed circuit (rebreathing) apparatus;
(Ii) 'Specially designed components for use in the conversion of

open-circuit apparatus to military use;
(iii) Articles exclusively designed for military use with self-

contained diving and under-water swimmingapparatlis;
(c) Bayonets;
(d) Fire arms silencers (mufflers);
(e) Power controlled searchlights and control units therefor,

designed for military use.

M.L.18. (a) Specialized machinery. equipment. and gear specially
designed for the examination. manufacture,' testing and check­
ing of the arms, ammunition, appliances and machines referred
to in this Group; ,

(b) Vibration testing equipment capable of providing a thrust
greater than 2,000 Ibs.' ,and specialized ancillary equipment
therefor.

M.L.19. Climatic conditioniQg chambers capable of simulating any
of the following conditions over the whole range of. altitudes from
sea level to 75.000 feet above: temperature, pressure, radiation or
humidity.

M.L.2C1. Cryogenic equipment, as follows:
(a) Equipment designed for maintaining an ambient temperature

below -130· Centrigrade;
(i) Designed for use in marine, airborne or sraceapplications;

or
(ii) Ruggedizedformobile groun~llse; or

(iii) Designed to maintain operating temperatures for electrical,
magnetic or electronic equipment or components;

(b) Electrical, magnetic or.' , electronic equipment or components
specially designed for operation continuously or discontinu­
ouslt at amb.ient temperatu!es, below -'--pO: Centrigrade;

(c) SpecIally deSIgned accessones,' sub-assemblIes, parts or com­
ponents fotslJP-items (a) and (b).
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GroupB
Atomic Energy Ust

Substitute the following for the existing items 'in this group:

. ~.E.l. Source (fer~e) i1hd fissioriable materials, including but not
lUDited to the fol!owmg;'

-Ca) Minerals,. raw and . treated (including residues and tailings)
which contain either \lraIiium or thorium or any combination
thereof, exceeding O.OS:per cent. by weight, as follows:
,(i) Ores containing uraniwn including. pitchblende:
(ii) Monazite and monazite sands;, ' '
(iii) Ores containing thorium including uraniJ-thorianite;

(b) Naturaluranillm, tinwrought or wrought,including alloys and
compounds'ofnattil"al'uranium, having 'an uranium, content:
exc~eding. 0.05 ',p,er cent.,· excepting medicinals;

(c), Uranil\m ~33",alloys containing uranium 233 and compounds,
oLuraniwn 233; , , . . '". "

(d) qra,niuin enriched in the isotope 235, alloys containing ur<lriium
enr!cl).e~(.intht( )sotope 235, -and compounds of uraniwn
ennclred m the 'isotope 235';

(e) Irr<tdiaied uranium containing plutonium;
(f) Pllltonilln1, alloys containing plutonium and compolinds coIi­

taining plutonium;
(g) Thorium, unwrought or wrought, and alloys and, compounds

containing, thorium, excluding alloys containing less than 1.5
per ,ce,tit. of thoJ'iumby weight, andex~ept.medicinals;

(h) Irradiate~ thorium con~aining uranium 233. '
NOTE: The Expprt Licerising Branch will consider, applications for

licences for the export of 'individual shipments of up to 100 kilo­
grammes of contained thorium in compounds or up to 'I kilogramme
of thorium metal. '

A.E.S. Deuterium all,d compounds, mixtures and 'solutions con­
taining deuterium, including heavy water and heavy paraffins;- in
which the ,ratio of deuterium atoms to hydrogen atoms exceeds
1 ; 5,000 by number.

A.E.6. A.E.7. Material previously covered by these items is now
embargoed under Group K, items 171.8 and 1723.

A.E.8. Zirconium metal, alloys containing more than 50 per cent.
zirconium by weight, and <;ompounds, in which the ratio of hafnium
content to zirconium 'content is"less' than one part to 500 parts by
weight; and manufactures wholly' thereof.

A.E.9.Nickel wire containing 95 percent. or more niCkel; 0.10
millimetre or less in diameter.

A.E.IO.'W~veri wire mesh composed of wire conta4tin~ 95 per
cent. or more riickel and containill,g 60 or more wires per 'liQear
centimetre. '

A.E.n. Nickel powder vyith a particle. size le~s than 290 J.I1icrons.
NOTE: The Export Licensmg Branch ,will consIder applIcatlpJ;ls for

licences for the export of nickel powder not made by the Carbonyl
process.

A.E.12. Beryllium metal and manufactu~es ~holly thereof (excll;ld­
inJ beryllium windows for medical X"ray machmes);'beryl .(excludmg
gem grade) and ores; alloys containing more,than 50 per cent. beryl­
lium by weight; oxides and, oth,er compounds.

A.E.13. Deleted.
A.E.14. Fluorine.
A.E.IS. Chlo~ine trifluoride.
A.E.l7. Fltiorinatedhydrocarbons, as follows:

Trichlorotrifiuoroethane;
Dichlorotetrafluorocthane;

NOTE: The Export Licimsinl! ~ranch .~ill. consider applications !or
licences for the, export of inllIvldual.'shlpments of .up to 1,100 kilo­
grammes cfeach of. the above flpormated hydrocarbons.

A.E.l8. Eq~ipment'specially designed for the separation of iso­
topes of pranium imd/or lithium.

A.E.:!CI. 'Personal radiation monitoring.dosimeters, othe:r than f.ilm
dosimeters arid dosimeters designed speCIally for use WIth medIcal
radiation equipment, capable' of measuring:

(a) , in one exposure, 'adosage betWeen 25 and 800 roentgens; or
(b) dose rates of between 1 to 80 roentgens per hour.
A;E.22. Ion separators, elec;:tromagnetic, including: mass specto­

graphs and m.ass specti'ome~rs; withanalyze~assemblIes ~pable of
handling uranium hexafiuorlde,(UF~) and ~OJl~ source mass spectro­
meters or mass ,spectrographs, of hlg~ senSItiVIty.

A.E.:z4. Positive' ion' sources. suitable for \lse in ~au I~O­
graphs' :and mass spectrometers and, capa,ble ,of handlmg uramwn
hexafluoride (UF6).

(

(



(

(

Soviet Bloc and China (Continued)

A.E.27. Valves 3 centimetres or greater in diameter with bellows
seal, wholly made of-or Hned with aluminium, nickel, or alloy con­
taining 60. pet cent. 'or .more nickel; either manually or automatically
operated :and with ·.other than metal to metal seats.

A.E.28~ .~ tleleted; A lirilited tange of furnaces previously covered
by this item issilll embargoed under Group E '(tem 1203.

A.E.29. Gas'Centrifuges capable'of the enrichment or separation
of isotopes. .

Nom: The Export LicensiIig Branch will consider applications for
licences for the export. of gas centrifuges specially designed for
industrial use and not suitable for atomic energy production use.

A:E.30. Blowers and compressors (turbo, centiifllgal and axial
flow types), wholly made of or lined with aluminium.,· nickel or alloy
contairiing.60 per cent. ,or more nickel, and having a capacity of 60
cubic feet per minute (1,700 litres per· minute) or greater.

A.E.31.· Electrolytic cells fpr the production .of fluorine with a
production capacity greater than 100 grammes of flUorine per hour.

A.E.33. Heat exchangers suitable for 'use in gaseous diffusion
plaJlts, i.e. ~e!lt exchangers made of alum!nium, copper,. nic.kel, or
alloys contammg more than 60 per cent. mckel, or combmatlons of
these metals as clad tubes, designed to operate at sub-atlnospheric
pressure,. with:a leak rate of less than 10-4 atlnospheres per hour
under; a preSsure ditfer~ntial of' l' atmosphere.

A.E;34 Artificial graphite, in the form of blocks or rods from
which a cube of. 2 ins. side or greater can be cut, and having a
boron content of less .than, or equal to, 1 partIor a million, the total
thermal neutron. absorption cross section being less than, or equal to,
5 millibars per atom.

A.E.35.' Lithium metal,compounds, ores and concentrates.
Nom: The Export Licensing' Branch will consider applications for

licences for' exports of medical lithium compounds, lithium soaps
(including lithium stearate), lithium. bromide, lithium cobaltite,
lithium zirconate, lithium silicate, lithium iodide, lithium chromate
and lithium zirconium silicate. The Export Licensing Branch will
also consider llPplications for ,licences for c:xpprts of other lith,ium
material, . containing up to. a total of 1 kilogramme of cont~med

lithium; natural or depleted in the 6 isotope, except for single
crystals.

A.E.36. Nuclear reactors, i.e. reactors capable .of operation so as
to maintain a cQntrolled, self-sustaining fission chain reaction, and
major' components designed or intended for use in a nuclear reactor
such as reactor vessels, core. support structures, coolant pumps, fuel
element handling'equipment, ·heat exchangers and control rod drive
mechanism. .,

A.E.37.' Hafnium metal, and. ailoys and compounds of hafnium
containing more than 15' per cent. hafnium by weight. .

A.E.~.. Calcium containi,n,g both less than one hundredth (0.01)
per cent. by weight, of,impurities other than magnesium and less than
10 parts per million of boron.

A.E.39.Tritium and compounds containing tritium in which the
ratio of tritium to.hydrogen by atoms exceeds onepartin 1,000;

Nom: The only. compounds of' tritium exclUded from embargo by
this definition are .those' chemical compounds where the tritium is
cheniicalWequivalent to other hydrogen isotopes. The exclusion does
not apply to physical mixtures. . . .

Group C
Metal~Working Machinery

1002. Jig' boring and/or. griijdihgmachines· with tables p.ossessing
ariy traverse (longitudinal, transverse' or vertical) exceeding 44 inches.

1016. Grinding. heads and .spindle assemblies' (col).sisting of
spindles. arid bearings as a minimal assembly) designed- or rated for
opera~ion at speeds in. excess of120,~QO r,evolutions pe~ m.inute and
machmesspecmlly designed .for the·utllizatlon of such,grmdmg heads.

1070. Forging hammers as follows:
(a) ·Counter-blowhammersof rated sizes of 180,825 foot pounds

or more;
(b) H9rizontal impact hammers hYdraulically actuated, of rated

sizes of 10,000 foot pounds or more.
1072. Presses. and specialized controls, accessories and parts

therefor, as: follows:
(a)Pi'esses. actuated. by explosi~es; . '. .
(1') Specially designed or re-deslgned. f~r the.workmg o~ forffil!lg

of metals, alloys or other materials With a melting pomt
exceeding 1,900· Centigrade;

(c) 'MechaniCal' and hydraulic; not· elsewhere specified, with total
rated .ptessures of over 5,000 tons;

NOTE: The Exp.ortLicensing. Bra!1ch, pr/?vided they a!e
satisfied that the. presses are not specially deSigned for use m
forming aircraft, missile,' or space vehiCle parts; in powder
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metallurgy or in ceramics production, will consider applications
for licences for exports of:
(i) Horizontal extrusion presses having a total rated pressure

less than 10,000 tons; and
(li) Vertical presses having a total rated pressure less than

15,000 tons.
(d) Control equipment, accessories and parts which are specialy

designed for the above presses.
NOTE: The Export Licensing Branch will consider applications for

licences for the export· of normal amounts of equipment covered
by part (d) above to service presses exported under the Note to part
(c) above.

1075. Spin-forming machines, except those with a spindle drive
motor of less. than 50 horse power.

108t1. Machines and equipment specially designed for making or
measuring gas turbine blades.

loin. Machinery fQr use in the manufacture of aircraft, as
follows:

(a) Machinery specially designed for the working or forming of
aircraft sheet, plate· or extrusion;

(b) Machinery specially designed for the milling of aircraft skin.
1686. Machines specially designed' for the manufacture of jet

engines, the following:
(a) Jet engine compressor case boring machines;
(b) Jet engine compressor or turbine disc turning machines;
(c) Jet engine rotor grinders.
~flli8. Gear making and/or finishing machinery, as follows:
(a) Gear grinding machines, generating type, of 36 ins. work

diameter and above; .
(b) Capable of' the ~roduction of' gears of a module finer filaR

0.5 millimetre (dmmetral pitch finer than 48).
1691. .Electronic controls for .machine tools (cutting or formiBg)

in which a closed loop feed back. device, acting continuously from
the work piece or tool or work piece carrier or tool holder itself,
ensures continuity of automatic correction of the information
received; and machine tools incorporating such controls.

Group D
Chemical and Petroleum Equipment

1106. Counter current solvent· extractors, such as pulsed columns
and· mixer settlers made of stainless steel, specially designed fer
extracting radio-active substances.

1110. Gas liquefying equipment, as follows :
(a) Equipment not elsewhere specified, specially designed for the

production of gases in liquid f~rm, capable of operati~ll at
pressures of 300 lbs. per square mch or over, and producmg I
ton or more per day of gas in liquid form, except:
(i) Plants not capable of producing more than 25 per cent. of

their· total. daily product as extractable gas in liquid form;
(li) Plants specially designed for liquefying chlorine or ammonia;
(iii) Stationary equipment for liquefying carbon dioxide;
(iv) Eqnipment for liquefying low molecular weight refinery

gases;
(b) Liquid fluorine producing equipment;
(c) Equipment foi: the separation of helium from natural gases.
1112. Equipment for production and/or concentration of deuterium

oxide.
1118. Equil'ment for the productioh of military explosives, as

follows:
(a) Complete installations;
(b) Specialized cOll,lponents;
(c) Nitrators: contilmous types.
1125. Plant for the production of titanium andlor zirconium

metals (excluding separate plant for the production of titanium
tetrachloride or zirconium tetrachloride) as follows:

(a) Complete installations;
(b) Specialized. components; . .
(c) Electric furnaces Specially designed for the recovery of tItamum

.or zirconium from scrap.
1129. Ion' vacUUm pumps (that is, .those using. the principle of

ionization) except .those having pumpmg speeds of les~ .than SOD
litres of hydrogen per second at a pressure of 10 _6 milhm~tre 01
mercury or more; and specially fabricated parts and acceSSOries, not
elsewhere specified.

1131. Pumps (except vacuum pumps) capable of delivering.liqUlde
separately or in combination with solids and/or gases and havmg aIrY
of the following charactcristicn .

(a) Designed to. move molten metals' by electromagnetic forces;
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(!ii) Closed loop. electronic gauge controis;
(iV) Control tensiOmeters (devices which both measure and

aut~maticall¥ maintain appropriate adjustment of the
tenSiOn apphed to the metal being rolled)'

(v) Any. ot~er feature achieving special la'teral and/or
longltudmal contour controls comparable to those

. ac!tieved b.y (i) and (iv);
(b) Mills speclall¥ deSigned .or re-c!esigned for the rolling of metals

and .al!oys With a meltmg pomt exceeding 19000 Centigrade;
(c) Speciahzed controls, parts and accessories for the above mills.
NOTE 1: The term 'sheet and strip mills' covers mills for the rolling

of plate, sheet, strip, foil and any equivalent product.
. NOTE 2: The Export Licensing Branch will consider applications for

hcences for the export of:
(a) Hot mills possessing any of the characteristics covered by sub­

paragraphs (i). to ~v) if these characteristics do not present an
improveI?ent m kll!d an~/or quality on similar devices incor­
porated mto operatmg mills of the same type and size prior to
!anuary 1 of the year three years preceding the year of licens­
In O "

(b) C~id mills possessing any of the characteristics covered by sub­
paragraphs (i) to (v) if these charactertistics do not present an
improvement in kind and/or quality on similar deVices incor­
porated into any operating cold mill before January 1 of the
year three years preceding the year of licensing;

(c) All controls, parts and accessories for the above mills.
The term 'improv~ment in kind or quality' applies only to technical

~~velopmen!s resulting in ~ material increase in efficacity or reliab­
Ility to achieve the exceptionally close tolerances in lateral and/or
longitudinal contour required for military purposes.

NOTE ~: Sub-paragraph (a) (2) (i) of the definition does not cover:
(a) Mdls having multiple work rolls rotating in a planetary form

round the back-up rolls;
(b) Mills specially designed for the rolling of ahrminium foil.
NOTE 4: Th~ term 'more than three-high' covers any mill in which

each work roll is supported by one or more back-up rolls.

1~25. Co~struction .equipment built to military specifications,
speCially deSigned for airborne transport. .

1353. Cable-making machinery specially designed for making
multipair el~ctric cable for telecommunications pprposes, as follows:

(a) ~achi1!ery other: than that covered by Item 1354 for applying
msulatmg materIal to conductors;

(b) Machinery for laying conductors together and/or for applying
an insulating, separating, binding or identifying material
thereto;

(c) Machinery for laying up conductors, pairs, quads, etc., together
to form the complete cable core or part thereof.'

1354. Cable-making machinery specially designed for making
coaxial cable, as follows:

(a) Machines for applying insulating separators to the inner con­
ductor of air-spaced coaxial electric cables;

(b) Machines for applying metal strip or sheet to form the outer
conductor of coaxial electric cables;

(c) Machines for forming, stranding, or assembling coaxial cable,
with or without conductors other than coaxial tubes;

(d) Automatic equipment for controlling the diameter or the eccen·
tricity of extruded dielectric on wires and cables.

1355. Electronic valv!, making machinery as follows:
(a) Machinery, equipment and test gear specially designed for the

manufacture of the various types of embargoed electronic
valves, transistors and crystal diodes (including components or
sub-assemblies therefor);

(b) Machinery, equipment and test gear specially designed for the
automatic or semi-automatic assembly of electronic valves,
transistors and crystal diodes (including components and sub­
assemblies therefor).

1360. Equipment for the manufacture of semi-conductor materials
as follows: .

(a) Equipment specially designed for the production or processing
of dendritic forms of any semi-conductor material, or com­
bination thereof, suitable for use in diodes or transistors;

(b) Equipment not elsewhere specified, specially designed for
purifying and processing silicon or germanium except equip­
ment designed for the zone purification of germanium.

NOTE: The term 'dendritic' signifies a ribbon-like product of semi­
conductor material which may be drawn in various widths, thick­
nesses and lengths and which may represent processing stages from
a relatively pure form of the material through advanced stages of
treatment.

Group F
General Industrial Equipment

1305. Metal roIling mills, the following:
(a) Sheet and strip mills as follows:

(1) ~aving autom~tic work roll adjustment controls for taper­
mg or contourIng along the length of the sheet or strip'

(2) More than three-high, not elsewhere specified, (includin:
dual purpose mills which can operate as either two- or
four-high) which achieve special lateral and/or longitudinal
contour control by one or more of the following means:
(i) Work rolls having a ratio of roll face length to roll

diameter which exceeds either:
6 : 1 for rolls with roll face length up to and includ­
ing 30 ins.; or
5 : 1 for rolls with roll face length exceeding 30 ins.'

(ii) Work roll contour control achieved by concurrent
deforming of back-up rolls, back-up shafts or work
rolls;

Spec~ally designed for operation at temperatures below-BO°
Centigrade;
Havin!! all flow contact surfaces made of any of the following
materIals:
(i) 90 per cent. or more tantalum, titanium or zirconium either
.. separately or combined; ,

(11) 50 per cent. or more cobalt or molybdenum either separ-
ately or combined; ,

(iii) Polytetrafluoroethylene; polytrifluorochloroethylene.
1133. Valves, cocks and pressure regulators, not elsewhere specified,

as follows:
(a) Speci.ally designed to operate at temperatures below-BO°

Centigrade;
(b) Having all flow contact surfaces made of any of the following

materials:
(i) 90 per cent. or more tantalum, titanium or zirconium either

separately or combined; ,
(ii) 50 per cent. or more cobalt or molybdenum, either separ­

ately or combined;
(iii) Polytetrafluoroethylene; polytrifluorochloroethylene.

See also A.E.27.
1142. Pipe. and tubing made of, lined with or covered with

polytetrafluoroethylene or polytrifluorochloroethylene.
See also item 1718 and 1723.
1145. Containers, jacketed only, for the storage or transportation

of liquefied gases, including mobile units, as follows:
(a) Of 1,893 litres (500 gallons) capacity or over, designed for

liquid nitrogen, oxygen, hydrogen, ozone; helium, argon or
fluorine, except
2-shell containers rated for an average evaporation loss of
over 5 per cent. per 24-hour period; such loss is to be calcu­
lated as a percentage of the total liquid capacity of the con­
tainer under ambient temperature conditions of +75 0 Fahren­
heit (+24 0 Centigrade) or higher and without exposure to
direct sunlight;

(b) .Of 946 litres (250 gallons) up to 1,893 litres (500 gallons),
designed for the handling of liquid fluorine.

Equipment for separation of isotopes. (See A.E.18.)
Ion separators, electromagnetic. (See A.E.22.)
Centrifuges capable of the enrichment or separation of isotopes.

(See A.E.29.)
Blowers and compressors. (See A.EJO.)
Electrolytic cells for the production of fluorine. (See A.E.3!.)
Heat exchangers and components. (See A.E,33.)

Group E
Electrical and Power-Generating Equipment

1203. Electric vacuum furnaces as follows:
(a) Consumable electrode vacuum arc furnaces, not elsewhere

specified, with a capacity in excess of 5 tons;
(b) Skull type vacuum arc furnaces;
(c) Electron beam vacuum furnaces;
(d) Cold crucible vacuum induction furnaces designed to operate

at pressures lower than 0.1 millimetres of mercury and at
temperatures higher than 11000 Centigrade and specialized
parts therefor.

1255. Diesel engines, 50 h.p. and over, whose non-magnetic content
eaceeds 50 per cent. of their total weight.

1266. Electric power generating mobile units of over 5,000 kW.
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1380. Centrifugal and axial flow compressors or blowers, not else­
where specified, capable of an overall compression ratio of 2 : I or
more coupled with a capacity of over 372,000 cubic, feet per minute
or of an overall compression ratio of 3 : 1 or more coupled with a
capacity of over 106,000 cubic feet per minute.

See also A.E.30.

Group G
Transportation Equipment

1405. Ice breakers of 10,000 shaft horsepower and over.
1410. Tankers designed for speeds of more than 18 knots when in

full load (design) condition.
1415. Warships (whether or not converted to non-military use and

regardless of current state of repair or operating condition); and
hulls or parts of hulls, for such ships.

See also M.L.9.
1416. Vessels, as follows:
(a) Fishing vessels and hulls therefor designed for speeds of 17

knots or over when in full load (design) condition;
(b) Seagoing vessels including coasters and hulls therefor not else­

where specified designed for speeds of 20 knots or over when
in full load (design) condition;

(c) Vessels with hulls and propulsion machinery made wholly or
primarily of non-magnetic materials; .

(d) New ships with decks and platforms specially designed or
strengthened to receive weapons.

NOTE: The Admiralty or the Ministry of Transport, as appropriate,
should be consulted about any vessels which contain any embargoed
item or have arrangements for demagnetization.

1430. Buoyant electric conducting cable suitable for· ,sweePing
magnetic mines.

1441. Marine steam boilers designed to operate' at i:em:pera~ures
of 11000 Fahrenheit and above. .

1450. Automotive vehicles, tractors, lift trucks, riot'ers~vVhere
specified, possessing or 'built to eurr¢ntmilit.arY 8Il~eifiGatio'ns differ­
ing materially from their normal commerCial'·speclfiCatidns:·' .

1460. Aircraft and helicopters, aero engines and airtraff' and
helicopter equipr:nent. as follows;: , .

(a) Aircraftand,helicopters,not,elSewhere specified;,··e.xceptAhose
notcontalll,illg '.' or. incQrporating ,any. Munitions: Li5t: .items
(Group, A) and which: . ..,.. .
(i) 'are of types and series'.whi'lh :haVelbeeniIknormalcivil

use for more than. two years; or . ." . .
(ii) being or types 'ana;series>in,notma{: civil·use,.·are under

,90,000" lb;empty" weight'!(e)11pty weight is ~'tiBGerst60d to
include, 'normal ,installa:ti:oD!l"llnd '. fiOrina:I··mitilmurn crew,
but. d()es not include fuel or payload); , " ..' .. .."

NoTE: . 'Exporters .are advised to'consrilt- the, Ministry of
Aviation 'about any proposal to'sell aircraft to the Sino-Soviet
BlQc:' ..

(b) Aerl;>-engines\'tiot elsewhere"specifitld;
NOTEfj<,IJ;he EXpdrt;Licensing Branch wil! consider applica­

libM~for'4icetices for the 'export of the following types of aero
engines'·!fer. use ',in··civi1'11ircraft:' and helicopters in the Sino-
Bovlet: Sloc';:, ' .
(i) turbo-prop, turbo-shaft and turbo-jet types;and series which

ll~e;thestaildatd:engines of 'aircraft aM:helicopters excepted
nom" 'embargo under' subcitems (a) (i) and (a) (li) above
'or,ate:;equivalenr'to such engines;"

(ii)-<J>istl'ffiC types;" .
(I;) GroUnd! .. alid'", airb6rQ.e'equipment"not. -elsewhere specified,

develQlled solely. ,or ',used'mainly; ·for aircraft 'and.helicopters,
excepl'grolirid:,or;.airborne equipment of ty'p"es in normal civil
use.' .. .

See also M,L.IO.
1485.Compa~s'es atrd''tyroscopiC'equiprnent.asfollows:
(a) Gyro compasses, North-seeking only;; possessing one or more

of the following ..chatacteristii::&:·
(0 Automatic correction for 'the effects 'On; 'compass accuracy

of changes in ship's spded','acreleTation; or'latitude, other
'thau··rnlmmrlly "setmechanica:l:"correetive ,devices;

(2) 'Provisiort'for accepting ship's data', as ali electrical input;
(3) P~ovision for setting in c9rrectioos fOTcurrent set and

drift··,
(4)"UtiHiatibli 'of'aceeler-ometer~f'!'ate :gyro;"'rate integrating

;, g:y'ros; "or electrolytic levels as sensing devices;
(5) Provisions for determining and electrically transmitting

ship's level reference data (roll, pitch) in addition to own
ship's course data;

(b) Pressure proof shi~'s course indica.to'rs·for. submarines;
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(c) Transmitting magnetic compasses specially designed for sub­
marines;

(d) (i) Gyro-stabilizers for aircraft;
(ii) Automatic pilots for aircraft;
See Note under (e) below;

(e) Gyro-magnetic compasses;
NOTE: The Export Licensing Branch will consider applica­

tions for licences for equipment covered under sub-items (d)
and (e) provided:
(A) They are of types and series which have been in normal

civil use for more than two years and are standard equip­
ment of aircraft excluded from control under Item 1460.

(B) The equipment is to be installed in civilian aircraft;
(f) Gyro-astro compasses;
(g) Gyro-stabilizers used for other purposes than aircraft control,

except those for stabilizing an entire surface vessel;
(h) Automatic 'pilots used for other purposes than aircraft control,

except marine types for surface vessels;
(i) Gyroscopes and accelerometers. O,f ,very high precision and

miniaturized gyroscopes and ~cJ;e1!<~'?9i1eterswhich are designed
for use in inertia navigatioJl.!§~t,e!l'\SAlr in guidance systems of
all types; .... ' .. . '''l'

(j) Specially designed PaJ;t~...an.d:;~OW~!s! filr(,tJie above, except
for the specific equipJlJ.t:ntc;xp.or,te,d1uRd~:·(4) 'alid (e).

Groop;,H
'Etedrimic Equipment "iP,cl~!~' ~Orilritunications

anit· ';fta.dlir

1501. Communication,' navigation;:: aii'eeti6li.', finding and radar
equipment, not elsewhere specilj.&d;:~ follovvs,:, ;,

fa} Airborne ,communicationeqiiipment and-specialized parts and
compolien,ts tQerefor;' .'. .". .

NOTE:' .The Export Licensing . Brlllioh ·"vill consider appli­
<cations Jor . licences, ,for thc' export· .'.nf" ,commeq:ial airborne
equipmeot.needed..to:;equip: Siti07SovicLBI0ll: aircraft which
,participate. in;scheduled:co~~ercial:ftights to .COuntries outside
the Bloc:ancl J:ontaining; none of the. following-, characteristics:
(i) Designed to' operll;teat~equ.encies.grcaterJhan156 mega-
, cycles per .sel:Qnd; .' '.

(li) Desigried ~oi Sirigl~Ji~eJjlAtifl ;9p<t~~j9.nj .
(iii) Incorporating. fa<;ihtl~s ;for, the;. ,J;aIlIQ selection of more

tl)ao200~ t?al1nels';'~,et·e!j.ujI1n:r¢nfand(orfacili~ies .for
th~" automll'~lctl1\ilnl}·:(ht.ht;r)h~:n ~y slffiple SWitching)

" ()fthe.all,teimaeeach ti,QW W\<ha@ells selected;
(N,' 'Incprp'<ltat.ipg .'facWtie~' fo(-'ptQViding a multiplicity of

altetpfltivcJQutP\l~·••c(lri1e~tr.equencies controlled by, a
l¢$serfium1:)er ·o.flill:~Qoelef<tpccrystals and not forming
multiples "ot:.a'cdm'mlfu 'CP'ritrol frequency;

(v) Pressurized'thr(lUghoUt; ';. ."'~.

(vi) Rated.' for c;<it1tilluOU.S~()p~ration·overa range of. ambient
temperatures extendIng' from' below -400 Centigrade to
above' '+ 55 0 ,ce'iitigr-il4e;; '; ,

(vii).Desiglied, fQr; mo.d\llatitl$,methods emplOYing any form
of digitarmQ\i~atibrl',nsipg!iinel\1ldfrequency redundancy
such as...'Qua,nt.l~ed' ..Fr;l:qI1~\lcYM.od~lation (9·F.M.)'; .

. • Applications; ',fpr 'h£ep.~e~;',~:'~qUlpment Incorporatll~g
facilities' for ·.'the'rapid selection' Of 360 or fewer channels In
the 118 to, p6 me!lac~cle~ l1er '.:~c.dl/od freque~cy band, o,yi!l
alsb qe' consldered,.lf the 'equipinent'flas been In normal Civil
u~efot :afleasttwo years;' ;;, '.,

(Ij) Nav!gation and di~eC:Y(Jn;firidil!~ ~iJipment,.not els~w~ere
spet:ified:! (and speclllhzed"pa'rts-c andl llccessones, speclahzed
t~sting brealibratliig, ell.uipmerit and training or simulating
equipment,nQt 'elsewhere SliecifiM, therefor), as follows:
(1-) 'Airbofne:navigatioli e(N!pmeiit and direction finding equip-

mell,t ~S}9llows:, ,: ,~:.
(I) Deslgned10 'make use 'of' 'DE:>ppler' frequency pheno-

" mena): _
(ii)' Utilizing 'the., conil'iaiitvelocity and/or the rectilinear

propagatiOncharnc\6ristics,. ¢ electromagnetic waves
havitig frequency'RiSs' thah.'" X 10'4 cycle~ per second
(0.75 iriiqOtis);," '. .' '

NOTE:' Thefup'o'rt'ticensiilg' Branch wili £olJ.sider appli-
cations: fof licences. 'for;,. . .

(1f .' the '. e~MiF!lF comrnereThtail'bdFiie':; equipment
.nee¥~:~o; ef'(lJ.ip:}Siir6'-~~Ie,!"~~~~rn:ra~t which
participate' '~lil;1 schedUled, ·'cbmmetciliJ: flights to
countries:-i ;l5Wlde' tWe'J;Blmi 'pi-~dt(j) that such
equipment''f' '. ~ ,-
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(a) is not designed to make use of hyp~rbolic
grids at frequencies greater· than 3 mega­
cycles per second;

(b) is not transIStorized; and .
(c) is. in. conformity with the standards of the

International -Civil Aviation Organization
(I.C.A.O.) and assures no function exceeding
those required by these standards; and

(2) the export of the following equipment when the
equipment is to be installed in. civil aircraft of
the Sino-Soviet Bloc:
(a) 'Very High Frequency Orimi Directional

. Radio Range Equipment (V:O.R.);
(b) InstiUlhent· Landing Systems (I.L.S.);
(c) Commercial airborne equipment ijesigned to

make use of hyperbolic grids and operating
at frequenCies of less than 3 megacycles per
second: '

provided the equipment is not transistorized and
is equivalent in .all characteristics and per­
forinance to equipment used as standard equip­
ment of aircraft not embargoed by Item 1460.

(iii) Pulse modulated altimeters; .
(ivY Direction finding equipment operating at frequencies

greater than 5 megacycles per second (other than
equipment designed for search and rescue purposes
provided that the receiver operates ona crystal con­
trolled fixed frequency of 121.5 megacycles per second
and that the determination of the D.F. bearing is not
independent of the heading of the aircraft and pro­
vided that. theD.I<'. antennae array is designed for
operation at a fixed frequency of 121.5 megacycles
per second);

(v) Pressurized· thn;mghout;,
(vi). Rated f()r c;()ntinuous. operation .over a range of

ambient temper.atures .extendin.g from below -40·
Centigrade to abQye,+55· Centigrade;

(2) 'Ground' and 'marine' equipment for use with airborne
navigation .equipment .utilizing the constant velocity and/or
the' rectilinear propagation, 'characteristics of electro­
magnetic waves having frequency less than. 4 X 1014

cycles per -second (0.75 .microns);
NOTE: The Export Licensing Branch.will consider appli­

cations for licences' for:
(I) thefj' ~xport of ground equipm.ent for use with

air orne navigation .equipment n:quired for use
at Sino-Soviet:Bloc airportS-for servicing com­
mercial flights.' from, Cou.htries "outside the Bloc
provided that sucp. equmment: ..
(a)ls not desighedtomake use of hyperbolic
. grids at frequenci.es greater·than 3 mega-

cycles persc;:¢ohd; ..
(b) is. not ttadsi$.toriied; and
(<;) is in conformity 'with the stalldards of the

International Civil Aviation Organization
(I.c.A.a.), and assures.. no function exceeding
those 'reqUired by these . standards; and

(2) th.e export of the foUQwing equipment when the
equipment ist-obe insta,Ue.d at civilian airports
or for use on civil airtoutes in the Sino-Soviet
Bloi:: .
(a) Very High Frequency Omnj Directional
. Radio Range Equipment (V.O.R.);
(b) Insttuml;qt Landing' Systems (ILS.);. .
(c) Grouridequipment for use with commercial

airborne' 'equipment designed to make use
oi hyperbolic grids .and operatjng at fre­
quencies of less thari. 3 megacycles per
second;

provided the equipment is, not transistorized and
is equivalent in all characteristics and per­
formance to.· equipment used in connection with
equipment mentioned in Note (2) to sub-item
(1) (li) above, . .'

(3) Ground and marine direction finding equipment operating
at f~equencies greater than 5 megacycles per second:

(c) Radar equipment, not· elS.e,,:here sp~cified,(a?d ~pecializ.ed
parts and accessories, speCialized testing or cahbratmg eqUlp­
mellt . and training or' simulating equipment, not elsewhere
specified, therefor), as follows:
(I) Airborne ra¢u equipment;
(2) Ground and marine radar equipment, as follows:

(i) Radar equipment, not elsewhere specified, other than
those normal equipments designed for pulse operation
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at frequencies between 1,300 megacycles per second
and 1,660 megacycles .per second, 2,7ooinegacycles
per second and 3;900 megacycles. per second, or
8,500 megacycles· per 'second and' 10,000 megacycles
per second, having, in the case :ofmarine radar, a
peak output power to the aerial system of 'not greater
than 75 kilowatts or, in the case of ground-based
radar, having a peak output power to the aerial
system of not greater than 50 kilowatts and a range
of not greater than 50 nautical miles;

NOTE: The 50 nautical iniles range is intended to refer
to the maximum usable range' on a target of 100 square
metres.
(ii) .Radar equipment inco~porating permanent Echo

Cancellation; .
(iii) Radar equipment incorporating antennae systems for

oth'er than linear polarization;
(iv) Radar equipment utilizing other than conve.ntional

pulse modulation and signal processing techniques.

1502. Communication, detection or tracking equipment of a kind
using infra-red radiation or ultrasonic waves; and specialized parts
therefor.

See' also M.J".I5.

1503. Communication equipment employing tropospheric, iono­
spheric or meteoric scatter phenomena; and specially designed sub­
assemblies, parts and test equipment therefor.

1507. 'Jamming' apparatus (i.e. apparatus specially designed to jam
or otherwise interfere with radio reception); and specialized parts
therefor.

1510. Location apparatus, underwater : apparatus for detecting or
locating objects under water by magn~tic or acoustic or ultrasonic
methods, and· specialized components of such apparatus, except marine
depth sounders of a kind used solely for measuring the depth of
water or the distance of submerged objects verticaIly below the
apparatus.

NOTE:' The Export Licensing Branch will consider applications for
licences for. the. export of horizontaIly operating apparatus for fish
finding.

1514. Pulse modulators capable of providing electric impulses of
peak; power· .exceeding 150 k;ilowatts or Ma duration of less than
I/iOth inicro-second, or 'with a duty cycle in excess of 0.002; and
pulse-transformer, pulse-forining equipment, or delay lines beine
specialized parts of such modulators.

1516•. ' Radio receivers, panoramic (being receivers which search
automatically a part of .theradio-frequency spectrum and indicate the
signals received); and specialized parts therefor.

1517. Radio transmitters and components; not elsewhere specified,
(except radio link and relay equipment) as follows:

(a) Transmitters or tl'llnsmitter' amplifiers designed to operate:
(i) At output carrier frequencies between 108 and 156 mega­

'cycles per ,second (other than equipment designed for
search al}drescue purposes where such equipment comprises
.an. omni directional beacon and operates on a single
crystal controlled fixed frequency of 121.5 megacycles per
second);

NOT/;!: The Export Licensing.-Br.anch will consider appli­
cations, for licences for the export of equipment required for
use at Sino-Soviet Bloc airports for servicing commercial
flights from countries outside the BLoc and. containing none

. of· the characteristics mentioned ul).der sub-item (b).
(ii) At output ca~rier fre<:J.uencies greater than 223 Mc/second,

other than. television broadcasting' transmitters and ampli­
fiers therefor operating between 470 and 585 M:c/seconds or
between 610 and 940 Mc/seconds;

(b) Transmitters or transmitter .amplifiers designed to provide any
of the following, features: . .
(i) Any system of pulse· modulation. (This does not include

amplitude, frequency or phase modulated television or
. telegraphic transinitters.) .. .

(ii) Rated. for operation over a range of ambient temperatures
extending from' below -40· Centigrade to above +55"
Centigrade.

(iii) Facilities providing a multiplicity of alternative output
carrier frequencies controlled by a lesser number of piezo­
electric crystals and not forming multiples of a common
control 'frequency.

(c) Components 'and· sub-assemblies, including )Jlodulators and
modulation amplifiers,. specially designed for use in transmitters
covered by sub-items (a) and (b).

(
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1518. Telemetering and telecontrol equipment suitable for use with
aircraft (piloted or pilotless), space vehicles or weapons (guided or
unguided).

1519. Telegraph equipment, as follows:
(a) Equipment (machines), mli:chanical, electro-mechanical, or elec­

tronic, used to translate the information contained in written
or printed text into electrical. waveforms suitable for trans­
mission over communication circuits at any speed greater than
200 words per minute or 150. bauds, whichever is the less;
except . equipment operating at a speed of 300 bauds where
the corresponding num1>cr of words does not exceed 65 words
per minute; ._ .

(b) Equipment designed to accept such electrical waveforms and
display the information from them in visible form;

(c) Terminal equipment, not elsewhere specified, capable of trans­
mitting and/or receiving digital data at a rate in excess of
2,000 bits per second (bauds) or ata rate (applicable to single
channels or to each sub-channel in a multi-channel system) in
bits per second (bauds)' numerically in excess of 75 per cent.
of the 'channel (or sub-channel) band-width in cycles per
second;

(d) Specialized component parts and accessories for such equip­
ment.

1520. Radio relay communications equipment and specialized com­
ponents and sub-assemblies therefor, other than short-range and low
power links for transmissions between the camera or studio and the
television transmitter. .

1521.A.mplifiers, not elsewhere specified, as follows;
(a) Designed to operate at fn:quencies in excess of 500 Mc/second;
(b) Tuned amplifiers having a bandwidth (defined as the band of

frequc;ncies over whi(:h the power amplification does not drop
to less tllan one-half of its maximum value) which exceeds 10
Mc/second or 10 per cent. of the mean frequency, whichever
is less. (The mean frequency is defined as the arithmetic mean
between the frequencies at which the power amplification is
one-lIalf of its maximum value); :

(c) Untuned amplifiers tlaving a bandwidth, as defined in sub-item
(b) above, whiCh exceeds 10 megacycles per second; .

(d) Direct current amplifiers having a noise level (referred to the
input circuit of 10 -" watts or less and/or a zero drift in I
hour corresponding to a' change in output power of 10 - ..
watts or less; .

(e) Parametric amplifiers with a noise fignre of merit of 5 decibels
Qr less measured at a temperature of 17' Centigrade; para­
magnetic amplifiers; other. devices which amplify by means of
simulated electromagnetic radiation; specially designed parts
therefor; and any equipment containing such amplifiers or
devices.

1523. Commllnication. transmission equipment, as follows:
(a) Terminal .and. intermediatli: rep~at¢r or amplifier equipment

designed to deliver, carry, or recdvli: frequencies higher than
36kilocydes per second into, or in, a communication system;

NOTE; Th.e. Export Licensing Brllnch will. consider applications
fOJ; licences for the export tQ Sino-Soviet Bloc destinations of
standard commercial.· frequency· translating terminal equipment,
accessories and/or units designed for operation at.carrier fre1J.uencies
of 96 kilocycles per second .and deSigned. for high-quality music
signals of a band-width not exceeding 12 kilocycles per second,
provided the equipment.wi!J. ·be· so used within the Bloc.
(b) Multi-channel telegraph terminaL transmitting and receiving

equipment; .
NOTE: It is not intended to embargo telemel:f:ring, telecommand

and telesignalling equipment designed for. industrial purposes
employing time division multiplexing in which the total speed of
operation is less than 150 l:iauds.
(c) Specialized components, accessories, and sub-assemblies for

the above equipment. .
.NOTE: In cases Weher ili.e equipmen.t is to be installed in circuits

directly connecting densely populated industrial areas of Sino­
Soviet Bloc countries with communication systems of countries
outside the Bloc, the Export Licensing Branch will consiqer appli­
cations for licences for the export of communication. transmission
equjpmenthaving the .following' .characteristics:or Terminal and intermediate repeater or .amplifier equipment

designed to deliver, carry or receive not more than 60 voice
channels of 4 kilocycles per second each;

(2) Multi-channel. telegraph terminal. transmitting. or receiving
equipmenttransmitting or receiving notmore than 6 channels
and/or designed for speeds not exceeding those defined in
Item 1519.

1525. Coaxial-type cables (including submarine cables) specially
esigned for telecommunication purposes (including. radar) other than
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those speciallY designed 'or in c.otnmon use for domestic. radio and
television receivers. '
. NOTE: The Export Licensing Branch will consider applications for

licences for the export of submarine cables in cases wnere it is to be
installed in circuits directly connecting Sino-Soviet Bloc colintries with
communication systems of countries outside the Bloc.

1526. C;o!I1munication cable (~ncluding submarine cable) of any
type contammg more than one pair of conductors and containing any
conductor, single or stranded, exceeding 0.66 millimetre in diameter.

NOTE: The Export Licensing Branch will consider applications for
licences for the export of: .

(1) Cables containing any number of conductors up to 0.9 milli­
metres in diameter where these cables' have not· been manu­
factured as long distance communication carrier frequency
cables; and . ,

(2) Cable neither containing. more than two pairs of conductors
nor containing any conductor, single or stranded, exceeding
1.4 millimetres in diameter where the cable is to be installed
in circuits directly connecting densely populated industrial
areas of Sino-Soviet Bloc countries with communications
systems with countries outside the Bloc.

It may also be possible to grant export licences very exceptionally
on occasions for specified projects within the Bloc for such things
as railway signalling or communications between Bloc and lIOn-Bloc
countries. Manufacturers receiving inquiries from the Bloc for pur­
poses of this nature should consult Commercial Relations and Exports
Department,Board of Trade.

1527. Equipment designed to provide secrecy facilities on either
voice or telegraph, line or ra,dio cOmJP.unication circuits other than
those systems making use of frequency inversions·or .band scrambling
techniques.

1529. Electronic measuring, testing, or calibrating instruments, not
elsewhere specified, having one or more of the following charac­
teristics :

(a) Designed for use at frequencies in excess of 500 megacycles
per second, except radio spectrum analyzers (see Item 1533)
and. signal generators or mixers using self excited oscillators,
with an overall frequency accuracy poorer than 1.0 per cenL
operating at less than 1,000 megacycles per second, and not
having more than 2 rated output reference levels; •

(b) Testing instruments rated to 'maintain their specified operating
data when operating over a ~ange of ambient temperatures
extending from below -25' Centigrade to above +55'
Centigrade. .

NOTE: Frequency measuring equipment which was formerly
embargoed under this item is now covered by Item 1593.

1530. Apparatus for automatically' sorting electronic components
in respect of their ,electrical characteristics.

1533. Radio spectrum analyzers (being apparatus capable of indi­
cating the singlecfreqnency components of multifrequency oscillation.)
as follows:

(a) Designed to operate at frequencies over 500 megacycles per
second;

(b) Designed to operate at frequencies over 300 Mc/second and
using 'interchangeable heads (i.e. radio-ele;:tric frequency
tuning systems) and incorporating integral sweep facilities;

ec) Having a display bandwidth in excess of :12 megacycles per
second;

(d) Specialized components, accessories and parts therefor.

1537. Electromagnetic wave guides and components' therefor, as
follows:

(a) Rigid wavegnidesand components .designe4 for use at frequen-
cies in excess of 12,500 megacycles per second;

(b) Flexible waveguides of all. types; .
(c) Waveguides having a bandwidth ratio greater than 1.5; 1;
(d) Waveguide components, not elsewhere specified, as follows:

(i) Directional couplers having a bandwidth ratio greater
than 1.5 : 1 and directivity over the band of 15 decibels
or more; ,

(ii) Rotary joints capable of transmitting more than one
isolated channel or having a bandwidth greater than
5 per cent. of the centre me'an frequency;

(iii) Magnetic, including gyro-magnetic, waveguide com-
ponents; ~,

(e) Pressurized waveguides and specialized components therefor;
(f) T.E.M. mode devices using magnetic, including .gyro­

magnetic, properties.
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1541 Cathode-ray tubes, as follows:
(a) with a resolving power of 500 or more lines per inch (20

lines per millimetre), using the shrinking raster method of
measurement;

NOTE: The Export Licensing Branch will consider applications
for licences for the export of tubes with a resolving power of up
to 800 lines per inch (32 lines per millimetre) which have been
specially designed for commercial television, cinema or photo­
graphic applications.
(b) With writing speeds of more than 3,000 kilometres per second;
(c) With three or more electron guns, except three-gun colour tele-

vision tubes designed for entertainment use;
(d) Alpha-numeric and similar data or information display tubes,

display being obtained either by scanning or other means
excluding those tubes in which the displayed position of each
character is fixed.

1544. Semi-conductor diodes, including rectifier diodes and switch­
ing diodes, but excluding photodiodes (see Item 1548) as follows:

(a) Any semiconductor diode in which the bulk material is other
than silicon, germanium, selenium or copper-oxide;

(b) Signal diodes (including mixer, frequency-changing and switch­
ing diodes):
(i) Point contact type diodes in which the bulk material is

silicon and which are designed for use at input frequencies
greater than 300 megacycles per second;

(ii) Point contact type diodes in which the bulk material is
germanium and which are designed for use at input fre­
quencies greater than 1,000 megacycles per second;

(iii) Junction type diodes in which the bulk material is silicon
and which 'are designed for use at input frequencies
greater than I megacycle per second or which are designed
for switching rates (repetition frequency) higher than 100
kilocycles per second.

NOTE: This sub-item will normally include switchiIll:
type diodes having a recovery time less than 2 micro­
seconds. The recovery time is to be specified for a decrease
of reverse current to a value of 100 microamps or less and
measured with a forward current and a reverse voltage
are typical for the diode in question.

(iv) Junction type diodes in which the bulk material is ger­
manium and which are designed for use at input frequen­
cies greater than 300 Mc/second or which are designed for
switching rates (repetition frequency) higher than 1 mega­
cycle per second.

NOTE: This sub-item will normally include switching
type diodes having a recovery time of less than 0.2 micro­
seconds. The recovery time is to be specified for a decrease
of reverse current to a value of 100 microamps or less
and measured· with a forward current and a reverse voltage
which are typical for the diode in question.

(c) (i) Power diodes in which the rated peak inverse voltage
exceeds 1,000 volts per junction at 25° Centigrade under
any conditions of cooling;

(ii) Controlled diodes, i.e. semi-conductor multiple-junction
devices for applications similar to those of grid-controlled
gas-filled tubes, designed for use at switching rate (repeti­
tion frequency) higher than 100 kilocycles per second.

1545. Transistors and related devices (or related semi-conductor
amplifying devices such as fieldistors, spacistors, and technetrons) and
specialized parts therefor, as follows: ,.

(a) Of any type using any semi-conductor material having four or
more active junctions within any single block of semi-conductor
material;

(b) Of any type using a bulk semi-conductor material other than
germanium;

(c) Using germanium as the bulk semi-conductor material and
having any of the following characteristics:

(i) An average f alpha of less than 50 Mc/second and de­
signed to have a maximum collector dissipation (in watts)
multiplied by the average f alpha (in Mc/second) greater
than 7.5;

(ii) An average f alpha of 50 to 150 Mc/second and designed
to have a maximum collector dissipation greater than
150 milliwatts;

(iii) An average f alpha greater than 150 megacycles per
second.

(d) Specially designed or rated for use as a switching transistor for
switching rates (repetition frequency) greater than 500 kc/
second. This item will normally include switching type tran­
sistors with an average f alpha greater than 6 Mc/second.

NOTES:
1. This item is intended to cover all devices incorporating a semi­

conducting crystal of any material with three or more electrical con­
nections or with only two such connections where four or more
active junctions exist within a single block of semi-conductor material,
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which are used as amplifiers, oscillators, trigger devices, etc., or com­
binations thereof in electronic circuits. For photo transistors, see
Item 1548.

2. The maximum collector dissipation is to be defined as the con­
tinuous dissipation measured at an ambient temperature of 25·
Centigrade under any cooling condition.

3. The average f alpha is defined as the f alpha at which the major
production of a particular type of transistor occurs.

Where the average f alpha is not quoted or known, this value shall
be taken as 1.5 times the minimum f alpha.

4. f alpha is defined as the frequency at which the modulus of the
current gain in the common base connection has decreased to 0.707
of its low frequency value.

5. Where f1 (the frequenc¥ at which the modulus of the current gain
in the common emitter connection is equal to 1) is quoted instead of
f alpha, f1 may be regarden as 0.8 times f alpha.

1546. Dendritic produced forms of any semi-conductor materiai,
or combinations thereof, suitable for use in diodes or transistors.

NOTE: The term 'dendritic' signifies a ribbon-like product of semi­
conductor material which may be drawn in various widths, thick­
nesses and lengths and which may represent processing stages from a
relatively pure form of the material through advanced stages of
treatment.

1548. Photo cells, as follows:
(a) Photoelectric cells, 'hoto-conductive cells (including photo­

transistors and similar cells) with a peak sensitivity at a wave
length longer than 12,000 angstroms;

(b) Photo-transistors (photo-conductive cells including photo­
diodes) with a response time constant of 1 millisecond or less
measured at the operating temperature of the cell for which
the time constant reaches a minimum.

NOTE: Germanium photo devices with a peak response less
than 17,500 angstroms are specifically excluded from embargo.

1549. Photomultiplier tubes of all types for which the maximum
sensitivity occurs at wavelengths longer than 7,500 angstroms.

1550. Thermal detecting cells, i.e. bolometers and thermocouple
detectors, radiant energy types only, with a response time constant of
less than 10 milliseconds measured at the operating temperature of
the cell for which the time constant reaches a minimum.

1553. Hash-discharge type X-ray tubes.
1555. Image intensifiers, broad image converters and electronic

storage tubes, including memory transformers of radar pictures and
ruggedized vidicon-type tubes (excluding commercial standard tele­
vision broadcasting camera tubes and commercial standard X-ray
amplifier tubes).

1558. Valves (tubes) electronic, and specialized parts, as follows:
(a) (i) Valves rated for CW operation over the frequency range

300-600 megacycles per second and for which (at any
part of this frequency range and under any condition
of cooling) the product of frequency of operation in
megacycles per second squared and the, powe.r output
in watts from the anode(s) of a single' envelppeat this
frequency exceeds 10', when the -valve: 'iVope"tating in
Class C telegraphy key down coiiiIiti6ns er'·'inClass C
FM telephony conditions, or;· 'if ':iierferma:~i:" under
these conditions is not kn<j\Yri;" the"vr'olluct 'Of declared
maximum frequency. of fiill-':ratiiig§' in :ip.egaeycles per
second squared and~thi: ;ma~rmU:m:'ra'ted ~a:tiQde' dissipa­
tion per valve in watts exceeCls'5' x-fO",

(ii) Valves rated for operation above: :W()' 'megacycles per
second; . . . ' ..

(iii) Valves rate<l,'f<>r"pulse" op:eratiOJi, 'above 300 megacycles
per second:; , '.' . , .,. ' ", .

(iv) Valves having exter-nat anocte(s) 'rated ::for~' '6peratlOr.
above-·WO· megacyeles ptt :gec~>nii;· .'

NOTE: Sub-item (a) of tlie definiti<lil is-.iiiot rntendedto embarg.
any singleCended·'glass envDlope -,tUbe: which 'hani. standard 7 pit
miniature iJig<pin' Noval::blls:e andiS, ill: 'standard u~',in civililll
electroniC::: '-equipment~, . ..
(b)Vafyi~i"oti,ier'tliait,':i:bnvl?ntton~y ~pes .s~e,h.: as .diodes;' tr.iods,

tetrodes;'pentodesetc., '!ttWhlclJ, the-velOCity' of 1heelectras
is utilize'd as 'one' 'oh:1ie ifiinctional para:!i\etefiHili:1iiiling Jut
nOt' ,limited', to ' 'klystrons,: :,travelliiig wave ,robes";rnd magle-

(c) ~di!~t1Y; heated v~rve~'9f'~kiiidthat ~an; i?e'.'pii~~edthr(llgh
. a cif~Wit:;hQ~e o~'";2mU1im~ti',¢s 'iii'. c;liaJPl:if~r~"

(4)': v.~li~~esjgl}ed; t9', witq~f,a.Iia :~~ least ,one ·.of ;.the follO"ing
tests: .
(i) Sinusoidal vibration at peak accelerations greater than

.: '.5 8:forna: t0t~:.Period;,iR<e'xCess:q~)mO"ho\)rs .at <an' one
frequency; between:25' andI1.70·.cyd:es41er secoild;'

c
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(ii) Swept frequency sinusoidal vibrations between 60 and
1,000 cycles per second, with a minimum swept frequency
ratio of 5 to I, at peak acceleration greater than 4 g for
a total period in excess of 200 hours;

(iii) Acceleration of short duration (shock) greater than
1,000 g;

(e) Valves constructed with ceramic envelopes and designed for
frequencies in excess of 60 megacycles per second;

(f) Valves designed for operation in ambient temperatures exceed­
ing 100 0 Centigrade.

1559. Thyratron and modulator gas-discharge tubes, as follows:
(a) Those rated for continuous operation with peak current and

peak voltage exceeding 100 amperes and 9,000 volts at a pulse
repetition frequency of 200 or more pulses per second;

(b) Hydrogen thyratrons of any rating.
NOTE: A 'thyratron' is defined as any hot cathode gas-filled tube

containing three or more electrodes in which anode current flow is
initiated by a control electrode.

1560. Components and parts used as resistive, inductive and cap­
acitive elements in electronic circuits, not elsewhere specified, designed
for and/or capable of reliable performance in relation to their
electrical and mechanical characteristics and maintaining their design
service lifetime while operating:

(a) over the whole range of ambient temperatures from below
- 45 0 Centigrade to above + 1000 Centigrade; or

(b) at ambient temperatures of 200 0 Centigrade or higher.
1561. Materials specially designed and manufactured for use as

absorbers of electromagnetic waves having frequencies greater than
2 X 10' cycles per second, and less than 3 X 10" cycles per second.

1562. Tantalum electrolytic capacitors not elsewhere specified as
follows:

(a) All types designed to operate at temperatures exceeding 85 0

Centigrad.e;
(b) Sinteredelectrolytic capacitors;
(c) Electrolytic capacitors constructed with foils.
1564. .Electronic equipment and components, not elsewhere

specified, as' follows :
(a) Assemblies and sub-assemblies constituting one or mor.e func­

tional circuits with a component density greater than 75 parts
per cubic inch and equipment containing such assembly or
sub-assembly;

(b) Modular insulator panels (including wafers) mounting single
or multiple electronic elements and specialized parts therefor.

Group I
Scientific Instruments and Apparatus, Servomechanisms and

Photographic Equipment
1565. Electronic computers and related equipment, not elsewhere

specified, as follows: .
(a) Analogue computers with 1 or more of the following charac­

teristics:
(i) Containing a summer with a rated accuracy better than

I part in 5,000 parts, or a multiplier or arbitrary adjustable
function generator with a rated accuracy better than I
part in 1,000 parts;

(ii) Containing or capable of incorporating a total of more
than 75 summers, integrators, multipliers or function
generators;

(iii) Incorporating facilities for automatic insertion or
alteration of problem set-up; or

(iv) Incorporating any unit designed to function solely as
a memory;

(b) Analogue computers designed or modified fgr use in airborne
vehicles, missiles or space vehicles and rated for continuous
operation at temperatures from below - 45 0 Centigrade to
above +55 0 Centigrade; and equipment or systems incorporat­
ing such computers;

(c) Other analogue computers;
(d) Digital computers using drum or disc type primary memory

and possessing:
(i) A total rated directly addressable storage capacity in

excess of 1 million bits (the same limit defines both the
maximum capacity a single storage equipment may
possess and the combined capacity where multiple equip­
meilts are used); or

(ii) A capability of storing in excess of 250 bits per linear
inch of single track (this limitation applies to each storage
equipment involved);

(e) Other digital computers and digital differential analyzers
(incremental computers) designed or modified for use in
airborne vehicles, missiles or space vehicles and rated for
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continuous operation at temperatures from below - 45 0 Cen­
!igrade to .above +55 0 Centigrade; and equipment or systems
mcorporatmg such computers or analyzers;

(f) Digital differential analyzers (incremental computers), as
follows:
(i) Incorporating more than 50 integrators; or

(ii) Incorporating integrators with an increment cycle time
of less than 1 millisecond (or an iteration rate in excess
of 1,000 per second);

(g) Digital computers and digital differential analyzers (incre­
mental computers) other than those in (d), (e) and (f) above;

(h) Specialized parts, components, sub-assemblies and acces­
sories, not elsewhere specified.

NOTES: 1. The Export licensing Branch will consider applica­
tions for licences for the export to the Sino-Soviet Bloc of (i) com­
puters covered by sub-items (c) and (g); and (ii) specialized parts,
components, sub-assemblies and accessories, not elsewhere speci­
fied, therefor covered by sub-item (h) subject to certain conditions.
The principal conditions are:
(A) that the equipment was designed for and is primarily used

in non-str(ltegic applications;
(B) the equipment will be used in the Sino-Soviet Bloc primarily

for the specific non-strategic applications for which the export
would be approved and that the number, type and characteris­
tics of such equipment are normal for the approved use; and

(C) the number of" embargoed memory or storage equipments
included in equipment covered by sub-item (g) does not exceed
12;

2. Where the word 'rated' is used it refers to the rated character­
istics applied by the manufacturer; however, where the equip­
ment has been modified to improve the rated characteristics speci­
fied in the definition the improved characteristics of the equipment
shall be governing.

3. All. references to numbers of 'bits' includes those for checking,
synchronizing, etc.
1566. Equipment specially designed to produce electronic

assemblies:
(a) By depositing or printing on insulating panels (including plates

and wafers), or otherwise forming in situ, component parts
other than basic wiring; or

(b) By automatically inserting and/or soldering components on
insulating panels (including plates and wafers), to which wirin~
is applied. by printing or other means; or

(c) By automatically or semi-automatically assembling, wmng
and/or packaging mounted modular insulated panels (including
plates and wafers) referred to in (a) and (b) above.

1568. Control equipment, as follows:
(a) All classes of devices, regardless of other characteristics,

identified in sub-items (b), (c), (d), (e), (f), (g), and (1) below,
which are designed 'to operate below - 55 0 Centigrade or
above + 1250 Centigrade;

(b) Synchros and resolvers (and special instruments rated to
have the same characteristics as synchros and resolvers in
(i) and (ii) below, such as Microsyns, Synchro-Tels and
Inductosyns), possessing any of the following characteristics:
(i) A rated electrical error of 10 minutes or less or of 0.5

per cent. or less of maximum output voltage;
(ii) A rated dynamic accuracy for receiver types of 1 degree

or 'less, except that for units of size 30 (3 inches in
diameter) or larger a rated dynamic accuracy of less
than 1 degree;

(iii) Multi-speed from single shaft types;
(iv) Of size 11 (1.1 inches in diameter) and smaller;
(v) Employing solid state Hall effect;

(vi) Designed for gimbal mounting;
(c) Amplifiers, electronic or magnetic, specially designed for

use with resolvers, as follows:
(i) Isolation types having a variation. of gain constant

(linearity of gain) of 0.5 per cent. or better;
(ii) Summing types having a variation of gain constant

(linearity of gain) or an accuracy of summation of 0.5
per cent. or better;

(iii) Employing solid state Hall effect; I

(d) Induction potentiometers (including function generators and
linear synchros), linear and non-linear, possessing any of
the following characteristics:
(i) A rated conformity of 0.5 per cent. or less, or of 18

minutes or less; .
(ii) Of size 11 (1.1 inches in diameter) and smaller;
(iii) Employing solid state Hall effect;
(iv) Designed for gimbal mounting;
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(e) Induction . rate (tach~meter) generators, synchronous and
asynchronous, possessmg any of the following characteristics'

(i) A rated linearity of 0.5 per cent. or less' .
(ii) Temperature-compensation or. temper~ture-correction'
(iii) Of size 11 (Ll inches in diameter) and smaller' '
(iv) EJ;llploying solid state Hall .effect· '

(f) SeJ;Vo motors (gear-head or .plain) as' follows: .
(I) Designed to. operate from power sources of more than

300 cycles per second (except those designed to operate
frompowers0T;JIces of over 300 cycles per second up to
and not exceedmg 400 cycles per second with .a tempera-

.. ture.range.offrom - 10° Centigrade to + 5.5° Centigrade);
(n) DeSigned to have a torque-to-inertia ratio of 10,000 radians

per second, per second or greater;
(~i) Incorporating sp~cial fe~tur~s to secure internal damping;
(IV) Of sIZe .11 (1.! mches m diameter) and smaller;'
(v) Employmg solid stateHaU effect;

(g) Potentiometers (and special instruments rated ·to have the
same characteristics as potentiometers in (1) and (2)" below
such as Vernistats), as follows: '
(1) Linear potentiometers having a constant" resolution and

a rated linearity of 0.1 per cent. orIess;
(2) Non-linear potentiometers having a variable' resolution

and a rated' conformity· of:
(i) 1 per cent. or less when the resolution is inferior

to that obtained with a' linear' potentiometer of
.. the same type and of the same track length; or

(n)O.5 per cent, or less when' the resolution is better
than or equal to that obtained with a linear potentio­

meter' of the same type and of the same track length;
(3) Designed for gimbal mounting;

NOTE: This' sub-item. is not' intended to emba.rgo potentiometers
using only switched elements.

(h) Direct current and alternating current torquers, i.e. torque
. motors specially designed for gyros and stabilized platforms;

(1) Electro-optical devices designed to monitor relative rotation
of remote surfaces;

(j) SYnchronous motors, ·as follows:.
(i) Having synchronous speeds in excess of 3,000 revolu­

tions per minute;
(ii) Designed to..operate from power sources of more than

400 cycles per second;
(iii) Designed .to· op.erate below -10° Centigrade or above

+55" Centigrade; .
(iv) Of size II (1.1 inches in diameter) and smaller;

(k) BaH-and-disc or cylinder-and-ball mechanieal integrators; and
mechanical ball resolvers; .

(1) Analogue-to-digital and digitaHo-analogue converters, as
follows:
(1) Electrical-input types possessing:

(i) A peak conversion rate capability .in excess of 50,000
complete conversions per second;

(ii) An accuracy in excess of 1 part in' more. than 10,000
of :full scale; or

(iii) A figure of merit of 5 X 10' (derived from the
number of complete conversions per second divided
by the accuracy);'

(2) Mechanical 'input types (inclUding but not limited to
shaft position encoders and linear displacement encoders
but excluding. complex servo-follower systems) as follows:

(i) Rotary types with an accuracy or maximum incre­
mental accuracy better than ± I part in 10,000 of
full scale, or of' size 11 (Ll inches in 'diameter) and
smaller;

(ii) Linear .displacement types. having .an 'accuracy of
.better than ± 5 inicrons;

(3) Employing solid state Hall effect;
(m) Specially designed parts,' components, sub-assemblies and

test equipment (inclUding adapters, couplers, etc.) for the
above.

1570. Thermoelectric materials.anddevices·as follows:
(a) Thermoelectric materials with a maximum product of the

figure of merit (Z) and the temperature .(T· in "Kelvin) in
excess of 0.75;

. (b) Junctions and combinations of junctions using .any of the
materials in (a) above;'

(c) Heat absorbing and/or electrical vower generating deviees
containing any of the junctions in (b) above;

(d) Other power generating deviees which generate in excess of
10 watts per· polind or of 500 watts per cubic foot of the
devices' basic thermoelectric components;

(e) Specialized parts, components and sub-assemblies, not elsewhere
·specified, for the above deviees.
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NOTES:. ~ The figure of merit (Z) equals Seepeck coefficient
squared . ~lV1ded by the product of, electrieal resistivity and thermal
conductivIty.' . .'

2. The weight and cubic measurements in (d) above are not intended
to en~ompass the complete deviee but to include only the thermo­
elect~Ic elements and assembly and the components for pumping
calones.,Other c0l!1ponents, 'such as heating and/or cooling sources
or contam~rs, deVlc~ frames. or stands and control' equipment are
not to be mcluded m the calculations.

1571. Magnetometers as follows:
(a) Fluxgate;
(b) Electron beam sensing;
(c) Paramagnetic;
(d) NUcleonic;

and specialized parts therefor.
. NOTE: P~ramagnetic, as used above, refers to the sensing of changes
m magnetic field strength by measurement of the effects of such
changes in the electron spin phenomena.

15,7i Recording and/or reproducing· equipment, not .elsewhere
speCified, as follows:

(a) Th9se using m~gnetic tec!tniques except those specifically
deslg~ed for vOice or m.USIC (such excluded equipment may
contam one control channel);

(b) those. using elec~dthermal and/or electrostatic recording
techmques employmg electron beams, operating in a vacuum
a!ld/or employing other means to provide a charge ~attern
dlfectly on the regording surface; and specialized equipment
for the read-out of material so recorded;

(c) Specialized parts, components and recording media for use
with equipment described in sub-items (a) and (b) above.

N~TE: 1. The Export Licensing B~anch will consider applications
for licences for the export to the Smo-Soviet Bloc under sub-item
(a) above of reasonable numbers of the equipments described below
and of amounts of materials in sub-item (c) normal to the stated
Bloc use for which.the equipment was approved.

Equipment primarily designed fo'r the recording and/or repro­
ducing (read-out) of:
(i) sinusoidal information on a continuous unidirectional basis and

having an aggregate direct recording and/or reproducini
b!!ndwidth capabili.ty not ~xceeding 50 kilocycles per second

With the tape runlllng contmuously at maximum rated speed
irrespective of the number of tracks; ,

(ii) coded data having a maximum direct recording and/or
reproducing bandwi.dth of less than 100 kilocycles per. second
With the tape runmng continuously at maximum rated speed
irrespectivl? of the number of tracks, p~ovided. that. the tap~
transport IS' not controlled by the read-m or .. read~out device
or connected to the !atterby means of a computer;
'Ix<;ept for equipment having one of the following character­
IStiCS:
(1) Ruggedized;
(2) Rated for continuous operation in ambient temperatures

from below -10" Centigrade to above +55° Centigrade;
(3) Specially designed for underwater use;
(4) A rated tape speed -in excess of 60' inches per second;
(5) A rated start and/or' stop time of les.s than 50 milli-

seconds; or
(6) Recording and/or reproducing hea.ds of the rotary or
floating types or which were designed for use. in equip­
ment with characteristics superior to those set forth in (i) and
(ii) above; and
.provided (1) that the equipment was designed for and is
primarily used in noncstrategic applications and (2) that the
specific shipments :will be used in the'Sino-Soviet Bloc .for
a specific installation whieh is primarily civilian in character
and will not be used in relation to computers or to embargoed
.equipment or materials; and that the number, type and
characteristics of such equipment are normal for the proposed
use.

NOTE: 2. In sub-item (c) the term 'recording media' is intended to
include all types and forms of specialized recording media employed
in such recording techniques, including,but not limited to, tape,
drums, discs and matrices.

NOTE: 3. Sub-item (b) of this definition is nofintended to cover
document copying equipment which employs c;:lectrothermal and/or
electrostatic .techniques to .reproduce on specilillysensitized media
documents with which the media are in phygl(:al contact at the time of
reproduction.

(
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1576•. Centrifu8al testing apparatus or equipment possessing any
of' .the following characteristics:

(a) .Driven, by amot0Lor 'motors having 'a tota,! rated horsepower
greater than . 400 horsepower;

(Q). Capable 'of carrying a payload of 250 pounds or more;
.(cl' C<qlable of exerting a' centrifugal acceleration of 8 or more 'g'

on,a payload of 200 pounds or more.

lS7,9, Ion microscopes having a resolving power better. than 10
angstroms. -

1584. Oscilloscopes (cathode ray and specialized parts therefor, as
follows:

(a) Oscilloscopes pessetlsing any of the following characteristics:
(i) A bandwidth .greater than' 12 megacycles. per second
, (defined as the band of frequencies civer which the deflec­

tion on the cathode ray tubedpes not fall below 70.7 per
cent. Of that at the maximum 'point measured' with a con­
stant input voltage to the' 'amplj'fler);

(ii). A time base shorter than 0.04 micrOSeconds per centimetre;
(iii) Containing or designed for: ' .,

(i) The use of. ,one or more. cathode ray tubes having
three or, more electron ~uns; or. .

(ii) The use of cathode ray memory tubes;. ,
(iv) Employing accelerating potentials in excess :of 5,000 volts;

(b) Specialized parts and accessories as fellows:,
Amplifiers and pre-amplifiers having a 'bandwidth, defined as
in (a) (i) (aboye) greater than 12 megacycles per second.

(c) Electronic devices for stroboscopic analysis of a' signal (i.e.
s~pling <Ievices), whether sub-assemblies or separate units,
designed to be' used in conjunctien with ,an oscilloscope to
perinitthe analysis, of recurrillg phenomena, which increase
the capabilities of an oscilliscope to. perlllit measure­
ments withill the limits of equipment embargoed .under sub­
item (a) (i), above aQd/or to permit the' achieving in an
oscilloscope of a time-base of less than 0.04 microseconds
per centimj:tre.

1585; Photographic equipment as follows:
High"speed cinema recording cameras employing:
(i)· Film •. widths 35 millimetresor narr.ower and. recording ·at

rates exceeding 3,000 frames per second ill the case.· of
eql,lipment using. as the lighting· source a steady light flow
and 10,000 frames per second in the case of equipment
using as the lighting source flash equipment connected to
the unwin,ding system;

(ii) Film widths greater than 35 millimetres and recordillg at
rates exceeding 64 frames per: second;

Other ,high, speed cameras capable of' recording at rates in
excess of 250,000 frames per second; ,
Photographic micro-flash equipment capable of, giving a flash
of 1/100,000 second"or shorter duration, at a mfumum recur­
rence frequency of 200 flashes per second.
Photographic systems specially designed for, use in space
vehicles..
See also M.L.12.

'1587. Quartz crystals (worked or unworked) and plates, radio
srade only.

NOTE: This item covers all quartz crystals having piezo-electr~c
qualities suitable for electronic applications irrespective of their
grade, quality, dimensions, form or extent of working of such crystals,
excluding the following quartz crystals:

(i) natural' gem stones;
(ii) natural quartz of optical quality having undergone advanced

processing so as to obtafu the recognized physical character­
IStiCS for optical use, i.e., those having undergone, once the
product's optical axis has been determined, the operations
of ,roughing-down,blailking, setting (being worn down by
the. use of abrasives of ~radually increasing fineness of
grain, and final surface polishing so as to give the finished
product, within very close' tolerances, the curvature rays,

dihedral angles,. etc. ensuring the deSired physical character­
istics.-

1588. Ferritic materials and other materia:Iscomposed of crystals
having spinel structures: assemblies .thereof and devices contafuing
them, 'liot elsewhere speei1ied, as follows:

(a) Monricrystalsof ferrites and ~arnets, synthetic 01,11y; '. .
(b) ~~gle aperture forms posaessmg any of the followmg character-

IStiCS: .' th. .
(i) Switching speed of &.5 microsecond -or less at·.. e, inI¢IIlum

field~,s.trenlth, !cq~iI;e4 for IVfih,:lIiD.g: a'-~ lJO° :(;e~ti~rade;
(ij)A maximum dllI)epsloJi.less tlian 4Smili(1.14 DilllllI)etres);

(c) Multi-aperture forms with fewer than 10 apertures possessing
any of the following chara~teristics:

(i) Switchirig speed of 1 microsecond or less at the minimum
.. field s~rength !equn:ed forswitchin/il ~t40°Centigrade;

(11) ~ maximum dlrUenslO.n less than 100 mils (2.54 millimetres);
(d) Multi-aperture forms havmg 10 or more apertures;
(e) Thin fihn memory storage or switching device,$;
(f) Electrical filters in Which the coupling ~lement 'makes use of

the electromechanical properties- of ferrites; .
(g) Materials suitable for application in electromagnetic devices

making use o~ the gyro-magnetic resonance phenomenon.

1593. Measuring, calibrating, counting, and tiine' interVal measur­
ing equipment, whether 'or' not incorporating. frequency standards,
having one or more of the following characteristics:

(a) (i) Consisting of, or containing, frequency measuring equip­
meqt .or frequency standards -designed for other .. than

ground laboratory use with an accuracy better than I part
in 10';

(ii) Consi~ting of,. or containing,ground laboratery- fre­
quency standards or ,frequency measuring equipment
incorporating, fre'quency, standards with··a stability over
44.homs of.1 part ill I!)' oi'better;

(b) Designed for ;useat 'frequencies in excess of 500 megacycles
per second;

(c) Designed to provide a multiplicity of alternative output fre­
quencies controlled by a lesser number of piezo-electric
crystals or an' internal or external frequency standard and not
forming multiples ofa common control frequency;

(d) Counting equipment capable of resolving at normal input
levels successive input signals with less than 0.5 !11icrosecond
time difference:

(e) Time .intervaJ measuring equipment containing counting equip­
mentas specified in subCitem (d) above.

Group J
Metal,Minerais and their Manufactures

In this Group:
Raw materials covcrs all materials from ·which the metal can be

usefully extracted, ie. ores, concentrates, matte, regulus; -residues and
dross' (ashes); and

Unless provision to the contrary is made in particular items of the
definition, the. words metal and alloys cover all crude and semi­
fabricated forms as follows:

Crude 10r11]s:
Anodes, balls, bars (including notched bars and wire' bars), bil­

lets, blocks;" blooms, brickets, cakes, cathodes, crystals, cubes, dice,
grains, granules, ingots, lumps, pellets; pigs, powder, rondelles, shot,
slabs; slugs,' sponge, sticks;
Semi-fabricated forms (whether or' not coated, plated, drilled or
punched):

(i) Wrought or worked materials fabricated by rolling, draw­
ing, extruding, forging, impact extruding, pressing; 'graining,
atomizing and grillding, i.e. angles, channels, circles, 'discs,
dust, flakes; foil. and leaf, forgings, plates, powder,.pressings
and stampings, ribbons, rillgs, rods (including. bare welding
rods, wire rods, and rolled wire), sections, shapes, sheets,
strip, pipe and tube (including tube rounds" squares and
hollows), drawn or extruded wire;

(ii) Cast material produced by casting in' sand, die, metal,
plaster or other types of moulds, including high pressure
castings, sintered forms, and forms made by powder
metallurgy.

1601. Anti-friction bearings, not elsewhere specified, as follows:
(a) All ball and cylindrical roller bearings having an inner bore

diameter of 10 millimetres or less and tolerances of ABEC 5,
RBEC 5 (or equivalents) or better and either or both of the
following characteristics:
(i) Made of· special .materials, i.e., with· rings, balls or rollers

made from any. steel alloy or other material except the
following:

low-carbon steel; SAE-52100 high carbon chromium
steel;. SAE·4615 nickel molybdenum steel; or equivalents;
(Partial illustrative examples of special mate.rials for this
purpose are: high speed tool steels; stamless steels;
monels; beryllium); . .

(ii) Manufactured for use at normal operating temperaturee
over 150· Centigrade (302" Fahrenheit) either by use of
special materials or byhel/ot treatment;
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(b) All ball and cylindrical roller bearings (exclusive of separable
ball bearings and thrust ball bearings) having an inner bore
diameter exceeding 10 millimetres and having tolerances of
ABEC 7, RBEC 7 (or equivalents) or better and either or both
of the characteristics in (a) (i) or (a) (ii) above;

(c) Bearing parts as follows: .
Outer rings, inner rings, retainers, balls, rollers and sub­
assemblies useable only for bearings covered by sub-items
(a) and (b).

1631. Magnetic metals in any form possessing one or more of the
following characteristics:

(a) Grain oriented sheet or strip of a thickness of 0.2 millimetre
(0.008 inch) or less;

(b) Initial permeability 50,000 or over;
(c) Remanence 98 per cent. or over of maximum flux for materials

having magnetic permeability;
(d) A composition capable of an energy product greater than six

times 10" gausses/oersteds, or containing more than 25 per
cent. cobalt;

(e) Core loss of 1 watt per kilogram (0.45 watt per pound) or less
at B = 13000 gausses and at 50 cycles per second or of 1.36
watts per kilogram (or 0.62 watt per pound) or less at B =
15000 gausses and at 50 cycles per second, for grain oriented
sheet and. strip of a thickness of 0.31 millimetre (0.012 inch)
or less.

1635. Alloy steels, as follows:
(a) Containing:

(1) 10 per Cent. or more molybdenum (but 5 per cent. or more
molybdenum in any alloys containing more than 14 per
cent. chromium); or

(2) 6 per cent. or more cobalt except:
(i) Permanent magnetic metals with a cobalt content of

25 per cent. or less;
(ii) High speed tool steels containing up to 10 per cent.

cobalt, less than 5 per cent. chromium and no nickel;
NOTE: The Export Licensing Branch will consider

licences for exports of small quantities of narrow strips
for watch springs.

(iii) glass to metal sealing alloys or alloy steels containing
20 per cent. or less cobalt; or

(3) 1.5 per cent. or more niobium and/or tantalum;
(b) Nickel bearing stabilized steels, not elsewhere specified, having

a total of 38 per cent. or more of alloying elements except such
steels containing less than 0.4 per cent. titanium or niobium­
tantalum;

NOTE: For the purpose of calculating the 38 per cent. cut­
off, the maximum of the range specified for each element is to
be taken. In the absence of a specified maximum for titanium
or niobium-tantalum, the figure of 0.4 per cent. shall be used
to indicate the presence of titanium or 0.8 per cent. for
niobium-tantalum. The 38 per cent. cut-off mllst not be
exceeded to take account of manufacturing or other tolerances.
Alloying elements means all constituents other than iron.

(c) Precipitation hardening steels, containing 4 per cent.. or more
nickel.

1648. Cobalt, as follows:
(a) Raw materials, including White Alloys and. Red. Alloys;
(b) Cobalt metal and cobalt-bearing alloys (other than alloys

covered by Items 1631 and 1635), containing:
(i) 50 per cent. or more cobalt; or

(ii) 19 per cent. or more cobalt and 14 per cent. or more
chromium and less' than 1 per cent. carbon; or

(iii) 19 per cent. or more cobalt and 14 per cent. or more
chromium and 3 per cent. or more molybdenum;

NOTE: The Export Licensing Branch will consider
licences for the export of small quantities of dental alloys
and small quantities of narrow strips for watch springs.

(c) Scrap forms of the metal and alloys covered under (b) above.
1649. Niobium (columbium), as follows:
(a) Raw materials;
(b) Ferro-niobium and ferro-niobium-tantalum;
(c) Metal and niobium-based alloys containing 50 per cent. or more

niobium or 60 per cent. or more niobium-tantahlm in com­
bination;

(d) Scrap forms of the metal and alloys covered under (c) above.
1654. Magnesium base alloys having a content of 0.4 per cent. or

more of zirconium, or 1.5 per cent. or more of thorium, or 1 per
cent. or more of rare earth metals (cerium mischmetal), as follows:

(a) Crude and semi-fabricated forms;
(b) Scrap forms.
1658. Molybdenum, as follows:
(a) Ferro-molybdenum;
(b) Metal and· molybdenum-based alloys containing 50 per cent.

or marc molybdenum;
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NOTES: 1. Sub-item (b) does not cover clean wire of a
diameter not exceeding 500 microns and which, after having
been fully anne,aled, has an elongati~n factor not exceeding 5
per cent. for diameters up to 200 microns and not exceeding
10 per cent for diameters of between 200 and 500 microns.

2. The Export Licensing Branch will consider applications
for licences for the export of clean wire of a diameter not
exceeding 1,000 microns and which, after having been fully
annealed, has an elongation factor not exceeding 12 per cent.

(c) Tubing and platinum-clad tubing.

1661. Nickel, as follows:
(a) Raw materials;
(b) Nickel-base alloys (other than alloys covered by Items 1631 or

1635) containing 32 per cent. or more nickel, except:
(i) Nickel-copper alloys containing not more than 6 per cent.

of other alloying elements;
(ii) Electrical resistance materials, as follows:

Wire, rod, tape and strip;
(iii) Bi-metallic strip for thermostats;
(iv) Thermocouple nickel-chrome wire containing less than 95

per cent. nickel and within a diameter range of 0.2 milli­
metre to 5 millimetres both inclusive;

(c) Scrap forms of the alloys covered under (b) above.
NOTE: It is not the intention to cover those magnetic materials not

covered by Item 1631.
See also A.E.9, 10 and 11.

1668. Tungsten wire in any form, except:
(i) cut coil filaments;
(ii) uncoated wire of a thickness not exceeding 600 microns of

which the tensile strength does not exceed 35 grams per
milligram per 200 millimetres (140 kilogrammes per square
millimetre);

(iii) thoriated tungsten wire which is either of a diameter of
1 millimetre or more containing by weight 2 Jiler cent. or
less thorium oxide which is cut in lengths not exceeding 30
centimetres for welding purposes, or of a diameter of 50
microns or less containing by weight 1 per cent. or less
thorium oxide.

NOTES: 1. Tensile strength is measured after drawing wire to a
diameter of 180 microns for wire of greater diameter after heating
for 10 minutes in a hydrogen atmosphere at 2,100 0 Centigrade.

2. A coated wire is a wire covered with an electron emitting layer
or with an insulating material.

1670. Tantalum, as follows:
(a) Raw materials;
(b) Ferro-tantalum and ferro-tantalum-niobium;
(c) Metal and tantalum-based alloys containing 60 per cent. or

more tantalum or 60 per cent. or more tantalum-niobium in
combination;

NOTE: The Export Licensing Branch will consider licences
for exports of tantalum in surgical forms.

(d) Scrap forms of the metal a~d alloys covered under (c) above;
(e) Seamless pipe and tubing.

1671. Titanium, as follows:
(a) Metal and titanium-based alloys containing 70 per cent. or

more titanium;
(b) Scrap forms of the metal and alloys covered under (a) above.

Plutonium, uranium and thorium. (See A.E.1.)
Zirconium. (See A.E.8.)
Beryllium. (See A.E.12.)
Lithium. (See A.E.35.)

Group K
Chemicals, Metalloids and Petroleum Products

1701. Detonating and priming compositions, as follows:
(a) Mercury fulminate, lead azide, lead styphnate, lead thio­

cyanate, lead dinitroresorcinate, barium styphnate tetrazine;
and detonating or priming compositions (mixtures) containing
one or more of these chemicals;

(b) Sodium azide.

1702. Hydraulic fluids, synthetic, having a viscosity of not I!lore
than 4,000 centistokesat _54 0 Centigrade and not less thaft l.5centi­
stokes at +1500 Centigrade.

1703. Stabilizers for explosives, as follows:
(a) Ethyl and methyl centralites;
(b) NN-diphenylurea (unsymmetricaldiphenylu~ea); .
(c) Methyl-NN-diphcnylurea (methyl unsymmetrical dlphenylurea);

(
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(d) Ethyl-NN-diphenylurea (ethyl unsymmetrical diphenylurea);
(e) Ethyl phenyl urethane;
(f) Diphenyl urethdne;
(g) Diortho tolyl-urethane;
(h) 2-Nitrodiphenylamine;
(i) p-Nitromethylaniline.

1715. Boron, the following:
(a) Boron minerals, including but not limited to Colemanite,

Pandermite, Rasorite and Ulexite, crude and refined;
(b) Boron element (metal), all forms including grains and powder;
(c) Boron carbide and boron nitride;
(d) Boron compounds and mixtures, not elsewhere specified, the

following:
(i) Boric acids and salts (sodium, potassium, ammonium,

magnesium and calcium) and esters of boric acids, crude or
refined, not including perborates;

(ii) Boric oxide, boron trifluoride and its complexes, boron
trichloride and its complexes and fluoroborates;

(iii) Other boron compounds (excluding metal borates, not
elsewhere specified, and perborates), alloys or mixtures, con­
taining 10 per cent. or more of boron in combined and/or
elemental (metallic) form.

NOTE: The Export Licensing Branch will consider applications for
licences, provided they are not made on a frequent and repetitive
basis, for the export of quantities, not exceeding £1,400 ($4,000) of
boron materials covered by sub-item (a) and (d) (i), or boric oxide
covered by sub-item (d) (ii) or preparations normally used in
enamelling and glassware covered by sub-item (d) (iii). In all cases
Export Licensing Branch will need to be satisfied that the material
will be used for the manufacture of products intended for civilian
purposes.

1718. Tetrafluoroethylene, polymerized or not; and manufactures
wholly thereof.

NOTE: The Export Licensing Branch will consider applications for
the export of individual shipments containing up to 50 kilogrammes
of tetrafluoroethylene in any form, as well as for larger quantities in
fabricated forms which can be shown to have no strategic applica­
tions.

1721. Diethylene triamine.

1723. Trifluorochloroethylene, polymerized or not; and manu-
factures wholly thereof. .

NOTE: The Export Licensing Branch will consider applications for
the export of individual s~ipments containing up to 5 kilogrammc:s
of trifluorochloroethylene In any form, as well as for larger quanti­
ties in fabricated forms which can be shown to have no strategic
applications.

1731. Hydrazine in concentrations of 70 per cent. or more; hydra­
zine nitrate; unsymmetrical dimethyl hydrazine.

1732. Hydrogen peroxide (50 per cent. strength and over).

1741. Nitroguanidine.
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1742. Guanidine nitrate.
1744. Pentaerythritol tetranitrate.
1748. Picric acid (trinitrophenol).

1755. Silicone fluids and greases, as follows:
(a) Halogenated silicone fluids;
(b) Lubricatin.¥ greases capable of operating at temperatures of

180· Centigrade or higher and having a drop point of 220·
Centigrade or higher.

1757. Silicon of a purity of 99.9 per cent. or more.

1760. Tantalum compounds.

1770. Any liquid fuel, including petroleum products, having a
gross calorific value of not less than 13,000 calories/grammes (23,400
British Thermal Units per pound) which contains high energy com­
ponents or compounds.

1781. Synthetic lubricating oils and greases (ester type) which are
or contain:

(a) Esters of dibasic saturated aliphatic acids combined with
saturated aliphatic monohydric alcohols; where both of the
two constituents contain six or more carbon atoms; and/or

(b) Esters of dibasic saturated aliphatic acids combined with poly­
glycols, when one or both of the two constituents contain six
or more carbon atoms;

(c) All fluoro-alcohol esters.
(d) All polyphenyl ethers containing more than 3 phenyl groups.
NOTE: Excepted from parts (a)-(d) above are.:
Those oils and greases containing by weight either not less than

50 per cent. of neutral castor oil; or not less than 5 per cent. of
neutral castor oil and not less than 50 per cent. of castor oil and
petroleum oil together.

Fuming nitric acid. (See M.L.8.)
Deuterium and compounds. (See A.E.s.)
Fluorine. (See A.E.14.)
Chlorine trifluoride. (See A.E.15.)
Fluorinated hydrocarbons. (See A.E.17.)
Artificial graphite. (See A.E.34.)
Lithium compounds. (See A.E.35.)

GronpL
Synthetic Rubber and Synthetic Film

1801. .Synthetic rubber, the following:
(a) Alkyl polysulphide liquid polymers;

NOTE: The definition is intended to cover polymers which
are. in themselves liquid. Water. dispersions, otherwise called
latices, are not covered.

(b) Fluorinated silicone rubber and other fluorinated elastomeric
material and such organic intermediates for their production
as 'contain 10 per cent. or more of combined fluorine.

1920. Synthetic film for dielectric use (condenser tissue) of 0.0015
inch (0.038 millimetre) or less in thickness capable of being used for
condensers covered by the definition of Item 1560.



----_ ..._----- -_._. - -

(

CHAPTER XX

SOURCE REFERENCES



CHAPTER XX

SOURCE REFERENCES

PART THREE

THE SOVIET UNION

CHAPTER I

ENERGY IN THE SOVIET UNION

Section 1 - Production of Energy (Pages 1 - 10)

(

1. Narodnoye khozyaystvo SSSR za1960 (National Economy of the
USSR During 1960), Moscow, 1961, pp. 267-268. (hereafter
referred to as National Economy, 1960)

Narodnoye khozyaystvo SSSR za 1958 (Nat~ona1 Economy of the
USSR During 1958), Moscow, 1959, p. 213.

(

2. National EconoIJlY, 1960. Ope ccit. (1, above), p. 253.

3. Voprosyekonomiki (Questions of Economics), No.3, March,
t1960, ppp. Hi5-30.

4 .~JJIb;jd •

Section 2 - Consumption of Energy (Pages 11 - 21)

1. Mas1akov, D. I. Top1ivnyy ba1ans SSSR (Fuel Balance of the
USSR), Moscow, 1960, p. 25.

2. Ibid.

3. Ugo1' (Coal), No.2, February, 1959, pp.8-11.

4. Ibid.

5. National Economy, 1960. Ope cit. (1, above), pp. 267-268.

556



Chapter I - Section 2 (Cont'd.)

6. Vneshnyaya torgov1ya SSSR za 1955-59 (Foreign Trade of the (
USSR During 1955-59), Moscow, 1961.

Vneshnyaya torgov1ya SSSR za 1960 (Foreign Trade of the
USSR During 1960), Moscow, 1961.

7. United Nations. Future Growth of World population.

8. Statistical Abstract of the United States, 1961.

(

557



(

CHAPTER II

USSR NON-PETROLEUM ENERGY

Section 4 - Coal in the Soviet Union (Pages 24 - 50)

1. Zasyadko, A. F. (Ed.). Osnovy tekhnicheskogo progressa
ugo1'noy promysh1ennosti SSSR (Bases of the Technical
Progress of the Coal Industry of the USSR), Moscow, 1959,
p. 34.

2. Ugo1' (Coal), No.4, April, 1960, p. 4.

3. Pravda, December 21, 1960, p. 2.

4. Ugo1' (Coal), No.3, March, 1962, pp. 1-6.

5. Narodnoye khozyaystvo SSSR v 1960 godu (National Economy
of the USSR in 1960), Moscow, 1961, p. 257. (hereafter
referred to as National Economy, 1960).

6. Bratchenko, B. F. (Ed.). Perspektivy razvitiya ugo1'noy
promysh1ennosti SSSR (Prospects for the Development of the
Coal Industry of the USSR), Moscow, 1960, p. 56.

7. Radio Broadcast, Moscow, January 23, 1962.

8. Ugo1' (Coal), No.1, January, 1962, pp. 1-6.

9. Bratchenko, B. F. Ope cit. (6, above), p. 222.

10. National Economy, 1960. op~ cit. (5, above), pp. 256, 258.

11. Bratchenko, B. F. Ope cit. (6, above), pp. 224-225.

12. Narodnoye khozyaystvo SSSR v 1958 godu (National Economy
of the USSR in 1958), Moscow, 1959, p. 205.

13. National Economy, 1960. Ope cit. (5, above), p. 258.

14. Ugo1' Ope cit. (8, above).

15. Bratchenko, B. F. Ope cit. (6, above), p. 239.

16. National Economy, 1960. Ope cit. (5, above), p. 259.

558



Chapter II - Section 4 (Cont'd.)

17. Promysh1ennost' .SSSR (Industry of the USSR), Moscow, 1957
p. 145.

18. Narodnove khozyaystvo SSR v 1959 godu (National Economy
of the USSR in 1959), Moscow, 1960, p. 182.

19. Ugo1' Ope cit. (8, above).

20. Bratchenko, B. F. Ope cit. (6, above), p. 227.

21. Bureau of Mines Minerals Yearbook, 1960 (pre-print), Young,
W. H. et a1, Coal - Bituminous and Lignite, pp~.4-5

22. Bratche~ko, B. F. Ope cit. (6~, .. above), pp~< 139-140.

23. Bratchenko, B. F. Ope cit. (6, above), p. 401.

24. Budnitskiy, I. M. Ugo1'naya promysh1ennost' (The Coal
Industry), Moscow, 1958; p. 151.

25. Ugo1'naya promysh1ennost' SSSR (The Coal Industry of the
USSR, Moscow, 1957, p. 356.

26. Bratchenko, B. F. Ope cit. (6, above), p. 356.

27. Gazovaya promysh1ennost', No. 10, October, 1961Lp. 14.

28. Ugo1' Ope cit. (8, above).

29. U901' Ope cit. (4, above).

30. Shishov, A. N. Voprosv ekonomiki pri komp1eksnom
proyektirovaniy ugo1'nykh predpriyatiy (Questions of
Economics in the Complex Planning of Coal Enterprises),
Moscow, 1961, p. 8

31. Ibid. p. 40.

32. Zasyadko, A. F. Top1ivno-energeticheskaya promysh1ennost
SSSR, 1959-65 (The Fuels-Energy Industry of the USSR,
1959-65), p. 103.

33. Mas1akov, D. I. TopnLVnyy ba1ans SSR (Fuel Balance of the
USSR) , Moscow, 196D:L It., 36

(



(

(

(

------ ------------

Chapter II - Section 4 (Cont'd.)

34. Ibid. p. 147

35. Ugo1', (Coal), No.2, February, 1959, pp. 8-11.

36. Pryakhin, I. M. Ekonomika ugo1'noy promysh1ennosti
(Economics of the Coal Industry), Moscow, 1959, p. 55.

37. Vneshnyaya torgov1a SSSR za 1955-59 (Foreign Trade of the
USSR During 1955-59), Moscow, 1961. (hereafter referred
to as Foreign Trade, 1955-59).

Vneshnyaya torgov1a SSSR za 1960 (Foreign Trade of the
USSR During 1960), Moscow, 1961. (hereafter referred to
as Foreign Trade, 1960)

38. Ibid.

39. Ibid.

40. Ibid.

41. Foreign Trade, 1960. Ope cit. (37, above).

4'2. Ibid.

Foreign Trade, 1955-59. Ope cit. (37, above).

43. Radio Broadcast, Moscow, October 19, 1961.

44. Gidrotekhnicheskoye strdite1'stvo (Hydrotechnica1
Construction), No.3, March, 1960, p.4.

45. Ugo1', Ope cit. (4, above).

46. Ibid.

Section 5 - Hydroelectric and Electric Power (Pages 51 - 64)

1. Gidrotekhnicheskoye stroite1'stvo (Hydrotechnica1
Construction), No. II, November, 1957, pp. 27-39.

560



Chapter II - Section 5 (Cont'd.)

2. Narodnove khozvavstov SSSR v 1960 (National Economy of
the USSR in 1960), Moscow, 1961, p. 269. (hereafter
referred to as National Economy, 1960.

3. Pravda, January 23, 1962, pp. 1-2.

4. Pravda, December 7, 1961, pp. 2-3.

5. Pravda, October 18, 1961, p. 5.

6. E1ektricheskiye stantsiy (Electric Power Stations), No. 12,
December, 1960, p. 8.

7. National Economy, 1960. op. cit. (3, above).

8. Vestnik statistiki (News of Statistics), No.2, February,
1962, p. 10.

9. Stroite1'naya gazeta (Construction Newspaper), January 28,
1962, p. 1.

Pravda, December 7, 1961, p. 2.

10. Gidrotekhnicheskoye stroite1'stvo, No.1, January, 1962,
p. 2.

11. Ibid.

12. Narodnoye khozvavstvo RSFSR (The National Economy of the
RSFSR), Moscow, 1957, pp. 11-44.

13. National Economy, 1960, op. cit. (3, above), p. 228.

14. Oznobin, N. M. E1ektrifikatsiya SSSR za 40 let
(Electrification of the USSR During 40 Years), Moscow,
1958, p. 273.

15. Ibid. p. 275.

16. Voprosyekonomiki (Questions of Economics), No.2, February,
1956, p. 53.

17. Gidrotekhnicheskove stroite1'stvo (Hydrotechnica1
Construction), No. 12, December, 1960, p. 18.

561

(

(

(



(

(

Chapter II - Section 5 (Cont'd.)

18. Avruch, A. YA., Sebestovmost' E1ektricheskoy in Tep1ovoy
Energ'y, (The Cost of Electrical and Heat Energy), Moscow,
1957, p. 119

19. Mas1akov, D. I. Top1ivnyyba1ans SSSR (Fuel Balance of the
USSR), Moscow, 1960, p. 123.

20. National Economy, 1960, Ope cit. (3, above), p. 229.

21. Vestnik statistiki (News of Statistics), No. 11, November,
1960, p. 90.

22. Stroite1'naya gazeta (Construction Newspaper), October 29,
1961, p. 6.

23. Izvestiya, July 30, 1961, pp. 1-7.

Gidrotekhnicheskoye stroite1'stvo (Hydrotechnica1
Construction), No. 10, October, 1961, p. 8.

24. Pravda, October 28, 1961, p. 9.

25. Gidrotekhnicheskove stroite1'stvo (Hydrotechnica1
Construction), No.3, March, 1960, pp. 4-7.

26. Ibid.

562



(

CHAPTER III

USSR PETROLEUM (CRUDE OIL AND NATURAL GAS)

Section 6 - Prospective Sedimentary Areas (Pages 66 - 68)

1. Neftyanoye khozyaystvo (Oil Economy), No.1, January, 1962,
pp. 1-6.

Section 7 - Geophysical and Core-Drilling Activities
(Pages 69 - 71)

1. Buyalov, N. I. and Zabarinskiy, P. P. Poiski i razvedka
neftyanykh i gazovykh mestorozhdeniy (Prospecting and
Exploration of Oil and Gas Deposits), Moscow, 1960, p. 67.

2. Geoloqiva nefti i qaza (Geology of Oil and Gas), No.1,
January, 1962, pp. 1-7.

3. Ibid. No.8, August, 1959, pp. 1-7.

4. Geologiya nefti (Geology of Oil), No. 12, December, 1958,
pp. 1-5.

5. Neftyanoye khozyaystvo (Oil Economy), No.9, September,
1959, pp. 66-67.

6. Keller, A. A. Neftyanaya i gazovaya promyshlennost' SSSR
v poslevoyennyye gody (The Oil and Gas Industry of the
USSR in the Postwar Years), Moscow, 1958, p. 14.

7. Buyalov, N. I. and Zabarinskiy, P. P. op. cit. (1, above),
p. 65.

8. Geologiya nefti i gaza, op. cit. (2, above).

9. Ibid. No.8, August, 1959, pp. 1-7.

10. Razvedka i okhrana nedr (Exploration and Conservation of
Natural Resources), No. 11, November, 1959, pp. 37-42.

11. Fifth World Petroleum Congress, New York, 1959. Section 1,
Paper 33. Goden, Yu. N. et al, "Progress in Geophysical
Methods for Prospecting for Oil and Gas in the USSR".

563



Chapter III - Section 7 (Cont'd.)

12. Buyalov, N. I. and Zabarinskiy, P. P. op. cit. (1, above).

13. Geologiya nefti i gaza, op. cit. (2, above).

Section 8. - Drilling (Pages 72 - 93)

1. Keller, A. A. Neftyanaya i gazovaya promyshlennost' SSSR
v poslevoyennyye gody (The Oil and Gas Industry of the
USSR in the Postwar Years), Moscow, 1958, p. 26.

2. Bokserman, Yu. I. Gazosnabzheniye narodnogokhozyaystva
i tekhnicheskiy progress (The Supplying of Gas to the
National Economy and Technical Progress), Moscow, 1961,
p. 17.

3. Narodnoye khozyaystvo SSSR v 1960 godu (National Economy
of the USSR in 1960), Moscow, 1961, p. 265. (hereafter
referred to as National Economy, 1960).

4. Geologiya nefti i gaza (Geology of Oil and Gas), No.6,
June, 1962, pp. 1-4.

5. Ibid., No.1, January, 1962, pp. 1-7.

Ekonomicheskaya gazeta (Economic Newspaper), No. 17, April,
1962, p. 40.

6. Gazovyye resursy SSSR (Gas Resources of the USSR), Moscow,
1959, p. 85.

7. Neftyanoye khozyaystvo (Oil Economy), No.4, April, 1959,
p. 8.

8. Ibid.

9. Ekonomicheskaya qazeta (Economic Newspaper), No. 17,
November 27, 1961, pp. 6-8.

10. Geoloqiya nefti i qaza (Geology of Oil and Gas), No.1,
January, 1962, pp. 48-52.

11. Ebel, Robert E. The Petroleum Industry of the Soviet Union,
American Petroleum Institute, 1961, p. 61.

564

c

(



(

(

Chapter III - Section 8 (Cont'd.)

12. Geo1ogiya nefti (Geology of Oil), No.1, January, 1958,
pp. 1-6.

13. Promysh1enno-ekonomicheskaya gazeta (Industrial-Economic
Newspaper), January 22, 1958, p. 1.

14. Geo1ogiya nefti i gaza (Geology of Oil and Gas), No.2,
February, ~959, pp. 1-5.

15. Neftyanoye khozyaystvo (Oil Economy), No.1, January, 1960,
pp. 1-12.

16. Ibid. No. I, January, 1961, pp. 1-7.

17. Geo1ogiya nefti i gaza, Ope cit. (14, above).

18. Neftyanoye khozyaystvo, Ope cit. (15, above).

19. Gazovyye resursy SSSR (Gas Resources of the USSR), Moscow,
1959, p. 50.

20. Buya1ov, N. I. and Zabarinskiy, P. P. Poiski i razvedka
neftyanykh i gazovykh mestorozhdeniy (Prospecting and
Exploration of Oil and Gas Deposits), Moscow, 1960, p. 67.

21. Geo1ogiya nefti i gaza (Geology of oil and Gas), No.7,
July, 1961, pp. 1-7.

22. Promysh1enno-ekonomicheskaya gazeta (Industrial-Economic
Newspaper), October 18, 1957, p. 1.

Geologiya nefti, Ope cit. (12, above).

23. Promysh1enno-ekonomicheskaya gazeta (Industrial-Economic
Newspaper), January 22, 1958, p. 1.

24. Neftyanoye khozyaystvo (Oil Economy), No.1, January, 1960,
pp. 1-12.

25. Ibid.

26. Ibid. No. I, January, 1961, pp. 1-7.

27. Keller, A. A. Ope cit. (1, above).

565



Chapter III - Section 8 (Cont'd.)

28. National Economy, 1960, op. cit. (3, above).

29. Ekonomicheskaya qazeta, op. cit. (5, above).

30. Pravda, December 7, 1961, pp. 2-8.

31. Zasyadko, A. F. Top1ivno-energeticheskaya promysh1ennost'
SSSR, 1959-65, (The Fuels-Energy Industry of the USSR,
1959-65), Moscow, 1959, p.62.

32. Problemy nefti i gaza (Problems of Oil and Gas), Moscow,
1959, p. 9.

33. Neftyanoye khozyaystvo (Oil Economy), No.4, April, 1959,
pp. 1-8.

Ibid. No.2, February, 1959, pp. 22-31.

3.4. Ibid. No. 12, December, 1961, pp. 1-5.

35. National Economy, 1960, op. cit. (3 above), p. 289.

36. Narodnoye khozyaystvo SSSR v 1959 godu (National Economy
of the USSR in 1959), Moscow, 1960, p. 213.

37. Vneshnyaya torqov1ya SSSR za 1955-59 (Foreign Trade of the
USSR During 1955-59), Moscow, 1961, pp. 26-27.

38. Vneshnyaya torgov1ya SSSR za 1960 (Foreign Trade of the
USSR During 1960), Moscow, 1961, p. 16.

39. Neftyanaya promysh1ennost' SSSR (The Petroleum Industry of
The USSR), Moscow, 1958, p. 97.

40. Zasyadko, A. F. op. cit. (31, above), p. 69.

41. Ekonomicheskaya qazeta (Economic Newspaper), No. 16,
November 20, 1961, pp. 14-15.

42. Geo1ogiya nefti i gaza (Geology of Oil and Gas), No.1,
January, 1962, pp. 48-52.

43. Neftyanoye khozyaystvo (Oil Economy), No. 12, December,
1961" pp. 1-5.

566

(

(



Chapter III - Section 8 (Cont'd.)

44. National Economy; 1960, Ope cit. (3, above).

45. Ekonomicheskaya gazeta, Ope cit. (5, above).

46. Zasyadko, A~ F. Ope cit. (31, above), p. 63.

47. Izvestiya, August 29, 1961, p.4.

48. Ka1arnkarov, V. A. Tekhnicheskiy progress v neftyanoy i
gazovoy promysh1ennosti (Technical Progress in the Oil
and Gas Industries, Moscow, 1960, p. 13.

49. Zasyadko, A. F. Ope cit. (31, above),p. 82.

50. Izvestiya, August 29, 1961, p. 4.

51. Ibid.

52. Neftyanoye khozyaystvo (Oil Economy), No.1, January, 1962,
pp. 7-12.

53. Ibid. No. 10, October, 1961, pp. 17-24.
(

54. Zasyadko, A. F. cit. ( 31, above) .Ope

55. Neftyanoye khozyaystvo (Oil Economy), No. 11, November,
1959, pp. 17-20.

56. Ibid. No. 10, October, 1961, p. 42.

Ibid. No. 11, November, 1961, pp. 49-50.

57. Ibid. No. 11, November, 1961, pp. 49-50.

58. Ibid. No. 10, October, 1961, p. 42.

Section 9 - Production of Petroleum (Pages 94 - 130)

1. Narodnoye khozyaystvo SSSR za 1960 (National Economy of
the USSR During 1960), Moscow, 1961, p. 262. (hereafter
referred to as National Economy, 1960).

2. Radio Broadcast, Moscow, January 23, 1962.

567



Chapter III - Section 9 (Cont'd.)

3. Pravda, December 7, 1961, pp. 2-8.

4. Neftyanik (Oil Worker), No.7, July, 1961, pp. 1-2.

5. RSFSR za 40 let (The RSFSR During 40 Years), Moscow, 1957,
p. 35.

6. Trofimuk, A. A. Ura1o-PoVo1zh'ye - novaya neftyanaya baza
SSSR (The Urals-Volga - New Oil Base of the USSR), Moscow,
1957, p. 95.

7. Neftyanik (Oil Worker), No. 10, October, 1961, pp. 1-2.

8. Promysh1enno-ekonomicheskaya gazeta (Industrial-Economic
Newspaper), October 19, 1957, p. 2.

9. Gundobin, N. A. (Ed.) Transport i sovnarkhozy (Transport
and the Sovnarkhozy), Moscow, 1958, p. 24.

10. SSSR v tsifrakh (The USSR in Figures), Moscow, 1958,
pp. 139-169.

11. Dunayev, F. F. Ekonomika i p1anirovaniye neftyanoy
promysh1ennosti SSSR, Chast' I (Economics and Planning in
the Petroleum Industry of the USSR, Part I), Moscow, 1957,
p. 159.

12. National Economy, 1960. Ope cit. (1, above), p. 264.

13. Promysh1ennost' SSSR (Industry of the USSR), Moscow, 1957,
p. 155.

14. Narodnoye khozyaystvo SSSR za 1958 (National Economy of
the USSR During 1958), Moscow, 1959, p. 209.

15. SSSR v tsifrakh v 1961 godu (The USSR in Figures in 1961),
Moscow, 1962, p. 148.

16. Azerbaydzhanskoye neftyanoye khozyaystvo (Azerbaydzhan Oil
Economy), No. 10, October, 1961, PP. 1-4.

17. Ibid.

18. SSSR v tsifrakh v 1961 godu Ope cit. (15, above), pp. 132-161.

560

(

(



(

(

Chapter III - Section 9 (Cont'd.)

19. National Economy, 1960. Ope cit. (1, above), p. 264.

20. Promyshlenno-ekonomicheskaya gazeta (Industrial-Economic
Newspaper), February 25, 1959, p. 2.

21. National Economy, 1960. Ope cit. (1, above), p. 266.

22. Narodnoye khozyaystvo SSSR v 1959 (National Economy of
the USSR in 1959), Moscow, 1960, p. 188.

23. Neftyanoye khozyaystvo (Oil Economy), No.9, September,
1959, p. 17.

24. National Economy, 1960. Ope cit. (1, above), p. 264.

25. Neftyanoye khozyaystvo (Oil Economy), No.1, January, 1961,
pp. 1-7.

26. Ekonomicheskaya gazeta (Economic Newspaper), January 1,
1961, p. 3.

27. Ibid., No.2, February, 1962, pp. 23-27.

Effektivnost' kapital'nykh vlozheniy v neftedobyvayushckey
promyshlennosti Bashkirskoy ASSR (The Effect of Capital
Investment in the Oil-Extracting Industry of the Bashkir
ASSR), Ufa, 1960, pp. 9, 64.

28. Zasyadko, A. F. Toplivno-energeticheskaya promvshlennost'
SSSR, 1959-65 (Fuels-Energy Industry of the USSR, 1959-65),
Moscow, 1959, p. 34.

29. Ibid. p. 33.

30. Voprosyekonomiki (Questions of Economics), No.3, March,
1960, pp. 15-30.

31. Geologiya nefti i gaza (Geology of Oil and Gas), No. 10,
October, 1961, pp. 1-6.

32. Dunavev, F. F. Ekonomika i planirovaniye neftyanoy
promyshlennosti SSSR, Chast' II (Economics and Planning in
The Oil Industry of the USSR, Part II), Moscow, 1961, p. 187.

569



Chapter III - Section 9 (Cont'd.)

33. Ibid. pp. 187, 195

34. Shaykenbayev, T. She Uralo-Embenskiy neftenosnyy rayon
(The Ural-Emba Oil-Bearing Region), Alma-Ata, 1960, p. 225.

35. Ebel, Robert E. The Petroleum Industry of the Soviet Union,
The American Petroleum Institute, 1961, p. 106.

36. Neftyanoye khozyaystvo, No.9, September, 1959, p. 17.

37. Radio Broadcast, Moscow, October 19, 1961.

38. Ibid.

39. Gidrotekhnicheskoye stroitel'stvo (Hydrotechnical
Construction), No.3, March, 1960, p.4.

40. Neftyanoye khozyaystvo (Oil Economy), No.1, January, 1962,
pp. 1-6.

41. Gazovyye resursy SSSR (Gas Resources of the USSR), Moscow,
1959, pp. 65-66.

42. Narodnoye khozyaystvo SSSR v 1960 godu (National Economy
of the USSR in 1960), Moscow, 1961, p. 267. (hereafter
referred to as National Economy, 1960).

43. Radio Broadcast, Moscow, January 23, 1962.

44. Pravda, December 7, 1961, pp. 2-8.

45. Na stroitel'stvo truboprovodov (On the Construction of
Pipelines), October 9, 1957, p. 1.

46. Ibid., February 22, 1957, p. 1

47. Ibid., August 20, 1957, p. 2.

48. Na stroitel'stvo truboprovodov, Ope cit. (46, above).

49. Ibid., August 30, 1957, p. 2.

50. Ibid., January 1, 1958, p. 2.

570

(

(



(

(

Chapter III - Section 9 (Cont'd.)

51. Ibid., January 7, 1959, p. 1..

52. Gazovaya promyshlennost' (Gas Industry), No.6, June, 1960,
p. 56.

53. Pravda, December 21, 1960, p. 1.

54. L'vov, M. S. and Keller, A. A. Neftyanaya i gazovaya
promyshlennost' SSSR v semiletke (The Oil and Gas Industry
of the USSR in the Seven Year Plan), Moscow, 1960, p. 7.

55. Gazovaya promyshlennost' (Gas Industry), No.8, August,
1961, insert.

56. Gazovyye resursy SSSR, op. cit., (41, above), pp. 65-66.

57. Bokserman, Yu. I. Gazosnabzheniye narodnogo khozyaystva i
tekhnicheskiy progress (Supplying of Gas to the National
Economy and Technical Progress), Moscow, 1961, p. 65.

58. National Economy, 1960, op. cit. (42, above), p. 267.

59. Narodnoye khozyaystvo RSFSR v 1958 godu (National Economy
of the RSFSR in 1958), Moscow, 1959, p. 90.

60. Narodnoye khozyaystvo RSFSR (National Economy of the RSFSR),
Moscow, 1957, pp. 11-39.

61. ~arodnoye khozyaystvo RSFSR v 1960 godu (National Economy
of the RSFSR in 1960), Moscow, 1961, p. 102.

62. Podzemnaya gazifikatsiya ugley (Underground Gasification
of Coal), No.2, 1957, pp. 4-26.

63. Gazovaya promyshlennost' (Gas Industry), No.8, August,
1961 , pp • 1-5 •

64. Bokserman, Yu. I. op. cit. (57, above), p. 14.

65. Kortunov, A. K. Gody krutogo pod' 'Vema - gazovaya
promyshlennost' k XXII s' 'yezdu KPSS (Years of Sharp
Advancement - the Gas Industry at the Twenty-Second Party
Congress), Moscow, 1961, p. 19.

571



Chapter III - Section 9 (Cont'd.)

66. Geo1ogiya nefti i gaza (Geology of Oil and Gas), No.6,
June, 1962, pp. 1-5.

67. Gazovyye resursy SSSR, op. cit. (41, above), p. 50.

68. Gazovyye resursy SSSR, op. cit. (41, above), p. 49.

69. Bokserman, Yu. I. Ope cit. (57, above), p. 18.

70. Kortunov, A. K. op. cit. (65, above), p. 15.

Ekonomicheskaya qazeta (The Economic Newspaper), No. 17,
November 27, 1961, pp. 6-8.

71. Gazovaya promysh1ennost', No. 10, October, 1961, pp. 8-11.

72. Zasyadko, A. F. Top1ivno-energeticheskaya promysh1ennost'
SSSR, 1959-65 (The Fuels-Energy Industry of the USSR,
1959-65), Moscow, 1959, p. 54.

73. Gazovaya promysh1ennost', No. 10, October, 1961, pp. 12-15.

74. Zhigach, K. F. (Ed.). Problemy nefti i gaza (Problems of
Oil and Gas), Moscow, 1959.

75. Gazovaya promysh1ennost', op. cit. (74, above)

76. Washington Sunday Star, March 22, 1959.

77. Na stroite1'stvo truboprovodov, February 11, 1959, p. 1.

78. Radio Broadcast, Moscow, October 19, 1961.

79. Gidrotekhnicheskoye stroite1'stvo (Hydrotechnica1
Construction), No.3, March, 1960, p. 4.

80. Radio Broadcast, Moscow, October 19, 1961.

81. Be1ov, A. K. et a1. Gazovyye mestorozhdeniya SSSR (Gas
Deposits of the USSR), Leningrad, 1961, p. 12.

82. Ekonomicheskaya qazeta (Economic Newspaper), No. 17,
November, 1961, pp. 6-8.

83. Kortunov, A. K. 0E. cit. (65, above), p. 15.

572

(
~.



-------~~---

Chapter III - Section 9 (Cont'd.)

84. Ekonomicheskaya gazeta, Ope cit. (82, above).

85. Gazovaya promyshlennost' (Gas Industry), No.1, January,
1962, pp. 4-8.

86. Ibid. pp. 1-3.

87. Khimiya i tekhnologiya topliv imasel (Chemistry and
Technology of Fuels and Lubricants), No. 11, November, 1958,
pp. 1-10.

88. Bokserman, Yu. I. Ope cit. (57, above), p. 89.

89. Gazovaya promyshlennost' (Gas Industry), No.5, May, 1961,
p. 14.

Ibid., No.8, August, 1960, p. 51.

90. Kortunov, A. K. Ope cit. (65, above) p. 29.

91. Bokserman, Yu. I. Ope cit. (57, above), p. 88.

( 92. Gazovaya promyshlennost' (Gas Industry), Ope cit. (89, above).

93. Ibid. No.8, August, 1960, p. 51.

Section 10 - Refining of Crude Oil (pages 131 - 161)

1. Pravda, November 14, 1958, p. 3.

Ibid. , February 5, 1959.

Ibid. , February 8, 1959.

2. Sovetskaya Belorussiya (Soviet Belorussia) , August 3,
1957, p. 2.

3. Stroitel'naya gazeta (Construction Newspaper), July 6, 1956.

4. Pravda, February 26, 1956, pp. 11-12.

Stroitel'naya gazeta (Construction Newspaper), July 6,
1956, (3, above).·

( 5. Radio Broadcast, L'vov, March 26, 1959.

573



Chapter III - Section 10 (Cont' d.)

6.

7.

8.

9.

10.

11.

12.

Radio Broadcast, Leningrad, October 14, 1961.

Radio Broadcast, Chimkent, March 6, 1959.

Radio Broadcast, Moscow, February 16, 1961.

Radio Broadcast, Leningrad, August 31, 1957.

Radio Broadcast, Leningrad, October 14, 1961.

Radio Broadcast, Leningrad, September 27, 1961.

Nordsee Zeitung, February 22, 1960.

(

13. Fraser, D. "Russia's Refining Industry," Petroleum Times,
Vol. 63, No. 1606, February 27, 1959, pp. 139-142.

14. Komsomol'skaya pravda (The Komsomol Pravda), May 7, 1955.

15. Radio Broadcast, Blagoveshchensk, December 27, 1957.

16. Radio Broadcast, Kazan', February 8, 1961 and January 30, 1961.

17. Planovoye khozyaystvo (Planned Economy), No.3, March, 1958,
pp. 14-23.

18. Ibid.

19. Neftyanoye khozyaystvo (Oil Economy), No.9, September, 1958,
pp. 1-9.

20. Khimiya i tekhnologiya topliv i masel (Chemistry and
Technology of Fuels and Lubricants), NO. 11, November, 1957,
pp. 5-13.

21. Narodnoye khozyaystvo SSSR v 1959 godu (National Economy of
the USSR in 1959), Moscow, 1960, p. 184.

22. SSSR v tsifrakh v 1960 godu, kratkiy statisticheskiy sborni~

(USSR in Figures in 1960, Concise Statistical Handbook),
Moscow, 1961, p. 128.

574

(



(

(

(

"

Chapter III - Section 10 (Cont'd.)

23. Vneshnaya torgov1ya SSSR za1959 god (Foreign Trade of the
USSR in 1959), Moscow, 1960, pp. 18, 30.

Vneshnaya torgov1ya SSSR za 1960 god (Foreign Trade of the
USSR in 1960), Moscow, 1961, pp. 18, 30.

24. Vneshnaya torgov1ya SSSR za 1956 god (Foreign Trade of the
USSR in 1956), Moscow, 1957, pp. 15, 26. (Data as cited for
1955 in this issue are believed to be less accurate than
those cited for later years).

25. Khanukov, E. D. Transport i razmeshcheniye proizvodstva
(Transport and Distribution of Production), Moscow, 1955,
p. 203.

26. Neftyanik (Oil Worker), March, 1957, pp. 3-4.

27. Neftyanoye khozyaystvo, Ope cit. (19, above).

28. P1anovoye khozyaystvo, Ope cit. (17, above).

Radio Broadcast, Moscow, April 18, 1958.

29. Pravda, Ope cit. (1, above).

30. Neftyanoye khozyaystvo (Oil Economy), No.1, January, 1960,
pp. 1-12.

31. Ibid.--
32. P1anovoye khozyaystvo, Ope cit. (17, above).

33. Ugo1' (Coal), No.2, February, 1959, p. 8.

Puchkov, N. G. Dize1'nyye top1iva (Diesel Fuels), Moscow,
1953, pp. 127-146.

34. Avtomobi1'naya promysh1ennost' (Automobile Industry), No.4,
April, 1960, pp. 18-23.

Neftyanik (Oil Worker), No.7, July, 1960, pp. 5-7.

Neftyanoye khozyaystvo, Ope cit. (30, above).

575



Chapter III - Section 10 (Cont'd.)

35. Zel'kovich, A. I., and Khokhryakov, P. A. Puti snizheniya
stoimosti sooruzheniya neftepererabatyvayushchikh zavodov
(Means of Reducing Cost in Construction of Petroleum
Refineries), Moscow, 1959, pp. 17-26.

Neftyanoye khozyaystvo, Ope cit. (30, above).

36. Khirniya i tekhnoloqiya topliv i masel (Chemistry and
Technology of Fuels and Lubricants), No. 10, October, 1959,
pp. 62-64.

Promyshlenno-ekonomicheskaya gazeta (Industrial-Economic
Newspaper), April 15, 1956, pp. 2-3.

Khirniya i tekhnologiya topliv i masel (Chemistry and
Technology of Fuels and Lubricants), No.9, September,
1959, pp. 1-9.

Promyshlenno-ekonornicheskaya gazeta (Industrial-Economic
Newspaper), January 13, 1957, pp. 2-3.

Planovoye-khozyaystvo, Ope cit. (17, above).

Khimiya i tekhnologiya topliv i masel, Ope cit. (20, above).

Keller, A. A. Neftyanaya i gazovaya promyshlennost' SSSR v
poslevoyennyye gody (The Oil and Gas Industry of the USSR
During the Postwar Years), Moscow, 1958, pp. 49-55.

Neftyanik, Ope cit. (34, above).

37. Khimiya i tekhnologiya topliv i masel (Chemistry and
Technology of Fuels and Lubricants), No.8, August, 1961,
pp. 13-19.

Planovoye khozyaystvo, Ope cit. (17, above).

Neftyanik, Ope cit. (34, above).

Khimiya i tekhnologiya topliv i masel, Ope cit. (36, above).

Promyshlenno-ekonomicheskaya gazeta, January 13, 1957,
(36, above).

38. Khimiya i tekhnologiya topliv i masel, Ope cit. (36, above).

576

(



(
\

(

Chapter III - Section 10 (Cont'd.)

39. Neftyanik (Oil Worker), No.9, September, 1956, pp. 3-5.

Khimiya i tekhno1ogiya top1iv i mase1 (Chemistry and
Technology of Fuels and Lubricants), No.1, January, 1956,
pp. 50-57.

P1anovoye khozyaystvo, Ope cit. (17, above).

40. Promysh1enno-ekonomicheskaya gazeta (Industrial-Economic
Newspaper), May 23, 1956, p. 3.

Khimiya i tekhnologiya topliv i mase1 (Chemistry and
Technology of Fuels and Lubricants), No. 4-, April, 1959,
pp. 1-6.

Planovoye khozyaystvo, Ope cit. (17, above).

41. P1anovoye khozyaystvo, Ope cit. (17, above).

Tass Radio Broadcast, April 18, 1958, (28, above).

42. Khimiya i tekhno1ogiya topliv i mase1, Ope cit. (36, above).

Promyshlenno-ekonomicheskaya gazeta, January 13, 1957,
(35, abqve).

43. Neftyanoye khozyaystvo (Oil Economy), No.5, May, 1957,
pp. 43-47.

Russo-British Chamber of Commerce. Information Circular
to Members, No.6 (59/60), p. 12.

P1anovoye khozyaystvo, Ope cit. (17, above).

Khimiya i tekhno1ogiya topliv i mase1, Ope cit. (36, above).

44. Neftyanoye khozyaystvo, Ope cit. (43, above).

45. Pravda, August 3, 1960, p. 1.

Ekonomicheskaya gazeta (Economic Newspaper), August 3,
1960, p. 1.

Stroite1'naya gazeta (Construction Newspaper), August 3,
1960, p. 1.

577



Chapter III - Section 10 (Cont'd.)

46. Stroite1 ' naya gazeta (Construction Newspaper), September
28, 1960.

Ibid., October 16, 1960.

47. P1anovoye khozyaystvo, op. cit. (17, above).

48. Stroitel'naya gazeta (Construction Newspaper), May 9, 1958.

Khimiya i tekhnologiya topliv i masel, op. cit. (36, above).

49. Stroitel'naya gazeta, op. cit. (48, above).

50. Ibid.

Khimiya i tekhno1ogiya tOEliv i mase1, OE. cit. (36, above).

Promysh1enno-ekonomicheskaya gazeta, OE. cit. (36, above).

Promyshlenno-ekonomicheskaya gazeta, oE. cit. (40, above).

stroitel ' naya gazeta, OE. cit. (48, above).

Promyshlenno-ekonomicheskaya gazeta (Industrial-Economic
Newspaper), May 23, 1956, p. 3.

51. P1anovoye khozyaystvo, OE. cit. (17, above).

Khimiya i tekhno1ogiya tOEliv i masel, OE. cit. (36, above).

Stroitel'naya gazeta, OE. cit. (48, above).

52. Khimiya i tekhno1ogiya tOEliv i masel, OE. cit. (36, above).

53. Radio Broadcast, Irkutsk, October 25, 1960.

54. Radio Broadcast, Irkutsk, December 19, 1960.

55. Izvestiya, October 22, 1960, p. 4.

Radio Broadcast, Irkutsk, October 8, 1960 and January 31, 1961.

56. Radio Broadcast, Ryazan', October 26, 1960.

57. Radio Broadcast, Moscow, January 2, 1961, January 26, 1961,
and February 7, 1961.

578

(

(

(



(
\

(

Chapter III - Section 10 (Cont'd.)

58. Radio Broadcast, Stalingrad, February 1, 1961.

59. JPRS 7818, Soviet Industrial Development, No. 30, February 23,
1961, p. 18. (tr from Sovetskaya Rossiya, November 7, 1960).

Radio Broadcast, Perm', January 14, 1961.

60. Stroitel'naya gazeta (Construction Newspaper), November 16,
1960, p. 1.

JPRS 7818, Soviet Industrial Development, No. 30, February 23,
1961, p. 19. (tr from Komsomol'skaya pravda, November 7, 1960).

Radio Broadcast, Omsk, January 5, 1961.

61. Ekonomicheskaya gazeta (Economic Newspaper), January 6,
1961, p. 1.

Radio Broadcast, Yaroslavl', January 26, 1961.

62. JPRS 7818, Soviet Industrial Development, No. 30, February
23, 1961, p. 18. (tr from Kazakhstanskaya pravda, October
30, 1960).

Radio Broadcast, Moscow, January 2, 1961.

Radio Broadcast, Moscow, February 9, 1961.

63. Radio Broadcast, Kuybyshev, November 11, 1960 and
January 14, 1961.

64. Khimiya i tekhnologiya topliva i masel, September, 1959,
pp. 1-9.

Promyshlenno-ekonomicheskaya gazeta, January 13, 1957,
pp. 2-3, (36, above).

65. Bardin, I. P., et al. Razvitiye proizvoditel'nikh sil
vostochnoy Sibiri, toplivo i toplivnaya promyshlennost'
(Development of the Productive Forces of East Siberia, Fuel
and Fuel Industry), Moscow, 1960, p. 196.

66. Khimiya i tekhnologiya topliva i masel, £E. cit. (~6, above~

67. Ibid.--

579



Chapter III - Section 10 (Cont'd.)

68. Promyshlenno-ekonomicheskaya gazeta, January 13, 1957,
(36, above).

69. Planovoye khozyaystvo, Ope cit. (17, above).

70. Khimiya i tekhnologiya topliv i masel (Chemistry and
Technology of Fuels and Lubricants), No.9, October, 1960,
pp. 11-15.

71. Radio Broadcast, Berlin, February 18, 1961.

Appendix A - Refining Methodology (Appendix to Section 10)
(Pages 162 - 174)

1. Khimiya i tekhnologiya topliv i masel, (Chemistry and
Technology of Fuels and Lubricants), No. 11, November, 1957,
pp. 5-13.

2. Keller, A. A. Neftyanaya i gazovaya promyshlennost' SSSR v
poslevoyennyye gody (The Oil and Gas Industry of the USSR
During the Postwar Years), Moscow, 1958, pp. 49-55.

3. Gurevich, Ya. D., et ale Neftyanaya promyshlennost' SSSR
(The Petroleum Industry of the USSR), Moscow, 1958,
pp~ 258-259, 281.'

4. Ibid.

5. Promyshlenno-ekonomicheskaya gazeta (Industrial-Economic
Newspaper), January 14, 1959, p. 2.

Radio Broadcast, Moscow, January 14, 1959.

6. Gudok (The Whistle), January 15, 1959, p. 3.

7. Notkin, D., 1/ Perestroyka toplivnogo balansa" (Reconstruction
of the Fuel Balance), Planovoye khozyaystvo (Planned Economy),
No.1, January, 1959, pp. 42-52.

8. Khimiya i tekhnologiya topliv imasel (Chemistry and
Technology of Fuels and Lubricants), No.2, February, 1958,
pp. 1-7.

(

(

9. Khimiya i tekhnologiya topliv i masel, Ope cit. (8, above). (_

580



(

(

Chapter III - Section 10 - Appendix A (Cont'd.)

10. Neftyanoye khozyaystvo (Oil Economy), No. 11, November,
1956, pp. 1-6.

Brenner, M. M. Novoye v tekhnike neftyanoy promyshlennosti
SSSR (Innovations of the Petroleum Industry of the USSR),
Moscow, 1956, pp. 4, 25-56.

11. Karyagin, I. D., Neftyanaya promyshlennost' Rumynii i
ekonomicheskiye problemyyeyo razvitiya v us.loviyakh
narodno-demokraticheskogo strove (Petroleum Industry of
Rumania and the Economic Problems of Its Development Under
the People's Democratic Regime), Moscow, 1958, p. 313.

12. Planovoye khozyaystvo (Planned Economy), No.1, January,
1959, pp. 42-52.

13. Ugol' (Coal), No.2, February, 1959, p. 8.

14. Khimiya itekhnologiya topliv i masel, Ope cit. (8, above).

15. Promyshlenno-ekonomicheskaya gazeta, op.cit. (5, above).

Radio Broadcast, Moscow, January 14, 1959.

16. USSR, Central Administration of Economic and Social Statistics
of the State Planning Commission of the USSR. Socialist
Construction in the USSR, Statistical Abstract, Moscow, 1936,
pp. 138-142. (tr of Sotsia1iaticheskoye stroite1'stvo,
statisticheskiy yezhegodnik, Moscow, 1936).

17. Neftyanoye khozyaystvo (Oil Economy), No. 12, December,
1956, pp. 1-7.

18. Bugrov, V. A., and Adrianov, V. M. Puti povysheniya
proizvodite1 1 nosti truda v neftepererabotke (Ways of
Increasing Labor Productivity in Petroleum Refining),
Ufa, 1958, p. 67.

Neftyanoye khozyaystvo, Ope cit. (17, above).

19. Brenner, M. M., Ope cit. (10, above).

581



Chapter III - Section 10 - Appendix A (Cont'd.)

20. Borisov, P. A., and Zlotnikova, L. G. Proizvoditel'nost'
truda v neftepererabatyvayushchey promyshlennosti SSSR
(Labor Productivity in the Petroleum Refining Industry of
the USSR), Moscow, 1959, p. 28.

21. Neftynoye khozyaystvo (Oil Economy), No.1, January, 1957,
pp. 1-9.

Neftynoye khozyaystvo (Oil Economy), No. I, January, 1957,
pp. 18-24.

22. Borisov, P. A., and Zlotnikova, L. G., Ope cit. (20, above).

23. Neftyanoye khozyaystvo (Oil Economy), No. I, January, 1960,
pp. 1-12.

24. Brenner, M. M., Ope cit. (10, above).

25. Borisov, P. A., and Zlotnikova, L. G., Ope cit. (20,'above).

26. Neftyanoye khozyaystvo, February, 1948, p. 1.

27. Pravda Ukrainy (Ukrainian Pravda), January 20, 1949.

28. Gurevich, Ya. D., et al., Ope cit. (3, above).

29. Brenner~ M. M., Ope cit. (10, above).

30. Ibid.

31. Pravda, January 18, 1950.

32. Izvestiya, January 21, 1951.

33. Izvestiya, January 29, 1952.

34. Pravda, January 23, 1953.

35. Planovoye khozyaystvo (Planned Economy), January, 1954, p. 1.

36. Izvestiya, January 21, 1955.

37. Pravda, January 30, 1956.

582

(

(



Chapter III - Section 10 - Appendix A (Cont'd.)

38. Neftyanoye khozyaystvo, Ope cit. (21, above).

39. Brenner, M. M. Nefti (Petroleum), Moscow, 1957,
pp. 113-114, 131.

40. Dunayev, F. F., Ekonomika i p1anirovaniye neftyanoy
promysh1ennosti SSSR (Economics and Plans of the Petroleum
Industry in the USSR), Moscow, 1957, pp. 76, 156, 171.

41. Borisov, P. A., and Zlotnikova, L. G., Ope cit. (20, above).

42. Gudok (The Whistle), January 15, 1959, p. 3.

43. Ibid., November 19, 1958.

44. Neftyanoye khozyaystvo (Oil Economy), No.9, September,
1958, pp. 1-9.

45. Neftyanoye khozyaystvo, Ope cit. (21, above).

Brenner, M. M. , Ope cit. (39, above) •

(
46. Neftyanoye khozyaystvo, Ope cit. (21, above) •

47. Neftyanoye khozyaystvo, Ope cit. (21, above) •

Brenner, M. M., Ope cit. (39, above).

48. Neftyanoye khozyaystvo, Ope cit. (21, above).

49. Ibid.

Brenner, M. M., Ope cit. (39, above).

50. Khimiva i tekhno1oqiva top1iv i mase1 (Chemistry and
Technology of Fuels and Lubricants), No.9, September,
1959, pp. 8-15.

Section 11 - Transportation of Petroleum (Pages 175 - 229)

1. Railroads of the USSR, Association of American Railroads,
1961.

(

583



Chapter III - Section 11 (Cont'd.)

2. Hunter, Holland. Soviet Transportation Policy, 1957,
pp. 331, 347.

3. Narodnoye khozyaystvo SSSR za 1958 godu (National Economy
of the USSR in 1958), Moscow, 1959, pp. 546-47.

4. Narodnoye khozyaystvo SSSR za 1960 qodu (National Economy
of the USSR in 1960), Moscow, 1961, p. 536. (hereafter
referred to as National Economy, 1960).

5. Railroads of the USSR, op. cit. (1, above).

6. Ebe1, Robert E. The Petroleum Industrv of the Soviet
Union, The American Petroleum Institute, 1961, p. 145.

7. Abramov, A. P. and Kotov, G. V. Sebestoymost'
zhe1eznodorozhnykh perevozok i puti yeyo snizheniya (Costs
of Rail Transport and Means for Reduction), Moscow, 1961,
p. 23.

8. Joint Economic Committee. Comparison of the United States
and Soviet Economies, Part I, Washington, 1959, p. 184ff.

9. Private communication from the Association of American
Railroads.

10. Ibid.

11. Ebe1, Robert E., op. cit. (6, above), p. 145.

12. National Economy, 1960, op. cit. (4, above), p. 534.

13. Neftyanoye khozyaystvo (Oil Economy), No.1, January, 1960,
pp. 31-35.

14. Transport SSSR (Transport of the USSR), Moscow, 1961, p. 488.

15. National Economy, 1960, op. cit. (4, above), p. 537.

16. Ibid., p. 552.

17. Transport SSSR,op. cit. (14, above), p. 492.

584

(

(

(



Chapter III - Section 11 (Cont' d.)

( 18. Shashkov, Z. A. Rechnoy transport RSFSR i perspektivy ego
razvitiya (River Transport of the RSFSR and Prospects for
its Development), Moscow, 1959, p. 62.

19. Ibid.

20. Vodnyy transport (Water Transport), December 29, 1961, p. 1.

21. Neftyanoye khozyaystvo (Oil Economy), no. 1, January,
1960, pp. 31-35.

22. Lisichkin, S. M. Ocherki po istoriy razvitiya otechestvennoy
neftyanoy promyshlennosti (Notes on the History of the
Development of the Domestic Oil Industry), Moscow, 1954,
p. 338.

23. Neftyanaya promyshlennost' SSSR (The Petroleum Industry of
the Soviet Union), Moscow, 1958, pp. 305-306.

24. Narodnoye khozyaystvo SSSR v 1960 godu (The National
Economy of the USSR in 1960), Moscow, 1961, p. 552.

( Neftyanaya promyshlennost' SSSR, Ope cit. (23, above).

25. Gudok, January 28, 1962, p. 2.

26. Kalarnkarov, V. A. Tekhnicheskiv progress v neftyanoy i
gazovoy promyshlennosti (Technical Progress in the Oil and
Gas Industries), Moscow, 1960, p. 21.

27. Stroitel'stvo truboprovodov (Pipeline Construction), No.1,
January, 1962, pp. 1-2.

28. Stroitel'naya gazeta (The Construction Newspaper), January
10, 1962, p. 2.

29. Gudok (The Whistle), January 28, 1962, p. 3.

30. Na stroitel'stvo truboprovodov (On the Construction of
Pipelines), August 25, 1957, p. 2.

31. Pravda, February 13, 1962, p. 1.

(
32. Gazovaya promyshlennost' (Gas Industry), No.5, May, 1961,

p. 56~

585



Chapter III - Section 11 (Cont'd.)

33. Kortunov, A. K. Gody krutogo pod' 'vema - qazovaya
promysh1ennost' k XXII s' 'yezdu KPSS (Years of Sharp
Advancement - The Gas Industry at the Twentieth Party
Congress), Moscow, 1961, p. 32.

34. Gazovaya promysh1ennost' (Gas Industry), No.6, June,
1960, p. 56.

35. Pravda, February 13, 1962, p. 1.

36. Stroite1'stvo truboprovodov (Pipeline Construction), No. 10,
October, 1961, pp. 1-3.

37. Radio Broadcast, Moscow, February 9, 1959.

38. Gazovaya promysh1ennost' (Gas Industry), No. 10, October,
1961, pp. 1-7.

39. Kortunov, A. K. Ope cit. (33, above), p. 36.

40. Bokserman, Yu. I. Gazosnabzheniye narodnogo khozyaystva
i tekhnicheskiy progress (Supplying of Gas to the National
Economy and Technical Progress), Moscow, 1961, p. 51.

41. Gazovaya promysh1ennost' (Gas Industry), No.4, April,
1961, p. 56.

42. Bokserman, Yu. I., Ope cit. (40, above), p. 6.

43. Gazovaya promysh1ennost' (Gas Industry), No. 10, October,
1961, pp. 12-15.

44. Na stroite1'stvo truboprovodov (On the Construction of
Pipelines), December 29, 1957, p. 2.

(

(

45.

46.

47.

Bokserman, Yu. I. , Ope cit. (40, above) , p. 33.

Bokserman, Yu. I. , Ope cit. (40, above) , p. 34.

Promysh1enno-ekonomicheskaya gazeta (Industrial-Economic
Newspaper) , May 13, 1959, p. 4.

48. Ivantsov, O. M. Industria1izatsiya stroite1'stvo
magistra1'nykh truboprovodov (Industrialization of
Construction of Trunk Pipelines), Moscow, 1960, p. 8.

586



(

c

(

Chapter III - Section 11 (Cont'd.)

49. Bokserman, Yu. I. (Ed.). Gazovyye resursv SSSR (Gas
Resources of the USSR), Moscow, 1959, p. 8.

Zhigach, K. F.Prob1emy nefti i gaza (Problems of Oil and
Gas), Moscow, 1959, pp. 14-15.

50. Pravda, September 18, 1959, p. 4.

51. Ekonomicheskaya gazeta (Economic Newspaper), February 2,
1961, p. 2.

52. Na stroite1'stvo truboprovodov (On the 'Construction of
Pipelines), December 25, 1957, p. 2.

53. Stroite1'stvo truboprovodov (Pipeline Construction), No.1,
January, 1962, pp. 1-2.

54. Ekonomicheskaya gazeta (Economic Newspaper), No. 17,
November 27, 1961, pp. 6-8.

55. Na stroite1'stvo truboprovodov (On the Construction of
Pipelines), November 7, 1958, p. 2.'

56. Bokserman, Yu. I., Ope cit. (40, above), p. 38.

Section 12 - Investment in Petroleum Industry (Pages 230 - 231)

1. SSSRv tsifrakh v 1960 godu, kratkiy statisticheskiy sbornik
WSSR in Figures in 1~60, Concise Statistical Handbook),
Moscow, 1961, p. 128.

2. Dunayev, F. F. Ekonomika i p1anirovaniye neftyanoy
promysh1ennosti SSSR (Economics and Plans of the Petroleum
Industry in the USSR), Moscow, 1957, pp.76, 156, 171.

3. Ibid.

4. Zasad'ko, A. F. Top1ivo-energeticheskayapromysh1ennost'
~ (The Fuel and Energy Industry of the USSR), Moscow,
1959, p. 28.

~87



Chapter III -

Section 13 - Consumption (Pages 232 - 246)

1. Vneshnyaya torgovlya SSSR za 1955-59 (Foreign Trade of
the USSR During 1955-59), Moscow, 1961.

Vneshnyaya torgovlya SSSR za 1960 (Foreign Trade of the
USSR During 1960), Moscow, 1961.

2. Khimiya i tekhnologiya topliv i masel (Chemistry and
Technology of Fuels and Lubricants), No.1, January, 1962,
pp. 1-4.

3. Ibid., No. 9, Septe~er 1959, pp. 8-15.

4. Maslakov, D. I. Toplivnyy balans SSSR (Fuel Balance of
the USSR), Moscow, 1960, pp. 134, 137.

5. Ibid.

6. Khimiya i tekhnologiya topliv i masel, Ope cit. (3, above).

7. Kortunov, A. K. Gody krutogo pod' 'uema - gazovaya
promyshlennost' k XXII s' 'yezdu KPSS (Years of Sharp
Advancement - the Gas Industry at the Twenty-Second Party
Congress), Moscow, 1961, p. 20.

8. Bokserman, Yu. I. Gazosnabzheniye narodnogo khozyaystva i
tekhnicheskiy progress (The Supplying of Gas to the National
Economy and Technical Progress), Moscow, 1961, p. 10.

9. Gazovyye resursy SSSR (Gas Resources of the USSR), Moscow,
1959, p. 10.

10. Ekonomicheskaya qazeta (The Economic Newspaper), No. 17,
November 27, 1961, pp. 6-8.

11. Gazovaya promyshlennost' (Gas Industry), No.6, June, 1960,
p. 56.

12. Kortunov, A. K. Ope cit. (7, above), pp. 28-29.

13. Na stroitel ' stvo truboprovodov (On the Construction of
Pipelines), December 28, 1958, p. 2.

588

(

(



(

Chapter III - Section 13 (Cont/d.)

14. Kortunov, A. K. Ope cit. (7, above), p. 31.

15. Na stroitel'stvo truboprovodov (On the Construction of
Pipelines), December 28, 1958, p. 2.

16. Gazovaya promyshlennost' (Gas Industry), No.6, June,
1960, p. 56.

17. Kortunov, A. K. Ope cit. (7, above), p ..·31.

18. Stroitel'stvo truboprovodov (The Constxuction of Pipelines),
No.5, May, 1959, pp. 22-24.

19. U.S. Bureau of Mines. Minerals Year Book, 1960, Volume II,
Fuels, pp. 328-329.

20. U.S. Bureau of Mines. Relative Rate of Growth of Mineral
Fuels and Water Power, 1960.

21. Minerals Year Book, 1960. The volume of field use has been
adjusted for drying.

22. American Gas Association, Public Information Bureau.

23. Gazovaya promyshlennost' (Gas Industry), No.4, April,
1957, pp. 36-39.

24. Financy SSSR (Financing in the USSR), No.2, February,
1962, pp. 16-26.

25. Izvestiya Akademiy Nauk SSSR. Seriya qeograficheskaya
(News of the USSR Academy of Sciences. Geoqraphical
Series, No.4, July-August, 1959, pp. 46-54.)

26. Problemy nefti i qaza (Problems of Oil and Gas), Moscow,
1959, pp. 32-33.

Section 14 - Exports of Petroleum (pages 247 - 271)

1. Lubell, Harold. The Soviet Oil Offensive and Inter-Bloc
Economic Competition, The Rand Corporation, December, 1961,
p. 6.

589



Chapter III - Section 14 (Cont'd.)

2. Vneshnaya torgov1ya SSSR za 1955-59 gody (Foreign Trade of
the USSR During 1955-59), Moscow, 1961.

Vneshnyaya torgov1ya SSSR za 1960 god (Foreign Trade of
the USSR During 1960), Moscow, 1961.

3. Ibid.

4. Ebe1, _Robert E. The Petroleum Industry of the Soviet Union,
The American Petroleum Institute, -1961, p. 166.

5. Vneshnyaya torgov1ya SSSR za 1955-59 (Foreign Trade of
the USSR During 1955-59), Moscow, 1961.

Vneshnyaya torgov1ya SSSR za 1960 (Foreign- Trade of the
USSR During 1960), Moscow, 1961. (hereafter referred to
as Foreign Trade, 1960).

6. Swiss Review of World Affairs, March, 1961, p. 15

7. Assembly of Captive Nations. Soviet Captive Nation's
Trade in 1960, Document 298 (VIII), Econ., April 2, 1962.

8. Foreign Trade, 1960. Ope cit. (5, above).

9. Platt's Oi1gram Price Service, May 9, 1962, p. 1A.

10. Foreign Trade, 1960, Ope cit. (5 ,- above).

11. Ibid.

590

c-

(



(

(

PART FOUR

THE EUROPEAN SATELLITES

CHAPTER IV

SUMMARY OF ENERGY DEVELOPMENTS

Section 15 - Production of Energy (Pages 273 - 283)

1. Popov, I. V. Energetika stran narodnoy demokratiy (Energy
in the Countries of the Peoples Democracy), Moscow, 1961,
pp. 26-28.

2. Maslakov, D. I. Toplivnyy balans SSSR (Fuel Balance of
the USSR), Moscow, 1960, p. 171.

3. Ibid. p. 178, but with recalculations based on different
conversion factors.

Popov, I. V. Ope cit. (1, above) , pp. 275-277.

4. Popov, I. V. Ope cit. (1, above) , pp. 141-193.

5. Tirana radio, December 19, 1960.

6. JPRS 10588, FDD Press Info on Albania, October 17, 1961,
p. 10.

7. Statistical News, Vol. 3, 1961,p. 6.

8. Statisztikai havi Kozlemenyek (Monthly Statistical
Bulletin), No.1, 1962, p. 22.

9. Biuletya Statystyczny (Statistical Bulletin) , No. 11,
1961, p. 33.

10. Buletin Statistic Trimestrial (Quarterly Statistical
Bulletin), Vol. 3, 1961, pp. 18-19.

11. Popov, I. V. Ope cit. (1, above), pp. 141-193.

12. Czechoslovakian Statistical Handbook, 1957.

13. Statisztikai havi Kozlemenyek, op.cit. (81' above).

591



Chapter IV - Section 15 (Cont'd.)

14. Ibid., p. 23.

15. Buletin Statistic Trimestrial, Ope cit. (10, above).

16. JPRS 7852, FDD Press Info on Albania, No. 31, March 10,
1961, p. 40.

17. Statistische Praxis (Statistical Practice), Berlin,
January, 1962.

18. Statisztikay havi Kozlemenyek, Ope cit. (8, above).

19. Radio Broadcast, Warsaw, February 5, 1962.

20. BBC. Summary of World Broadcasts, Weekly Supplement No.
149, February 15, 1962, p. B/17.

21. Ibid., p. B/19.

22. Biyletyn Statystyczny, Ope cit. (9, above).

Section 16 - Consumption and Trade (Pages 284 - 288)

1. Popov, I. V. Energetika stran narodnoy demokratiy (Energy
in the Countries of the Peoples Democracy), Moscow, 1961,
pp. 274-277.

2. Economic News of Bulgaria, published by the Bulgarian
Chamber of Commerce, september 1961, p. 5.

3. Radio Broadcast, Prague, July 6, 1960.

4. Popov, N. N. and Baturin, N. A. Germanskaya Deornkraticheskaya
Respublika, ekonomika i vneshnyaya torgovlya (The German
Democratic Republic - Economics and Foreign Trade), Moscow,
1959, p. 157.

5. Nowe Drogi (New Roads), Vol. XIV, No.6, June, 1960, p. 35.

592

(

(



(

(

(

CHAPTER V

ENERGY IN ALBANIA

Section 19 - Petroleum in Albania (Pages 296 - 298)'

1. Vneshnyaya torgov1ya SSSR za 1955-59 (Foreign Trade of the
USSR During 1955-59), Moscow, 1961.

Vneshnyaya torgov1ya SSSR za 1960 (Foreign Trade of the
USSR During 1960), Moscow, 1961.

2. Statistical Yearbook of the People's Republic of Albania,
1959, Tirana, pp. 74-75.

3. Statistical Yearbook of the People's Republic of Albania,
1960, Tirana, p .• 114.

4. JPRS 7852, Press Information Report on Albania, March 10,
1961, p. 40.

5. JPRS 9687, Press Information Report on Albania, July 19,
1961, p. 11.

593



(

(

CHAPTER VI

ENERGY IN BULGARIA

Section 22 - Petroleum in Bulgaria (Pages 305 - 307)

1. Vneshnyaya torgovlya SSSR za 1955-59 (Foreign Trade of
the USSR During 1955-59), Moscow, 1961.

Vneshnyaya torgovlya SSSR za 1960 (Foreign Trade of the
USSR During 1960), Moscow, 1961.

2. United Nations, 1957 Economic Survey of Europe, Geneva,
1958.

3. Bulgarian Statistical Handbook, 1959.

4. Foreign Trade of Bulgaria, 1958-59.

5. JPRS/DC-79, April 8, 1958, Statistical Yearbook of the
Peoples Republic of Bulgaria, p. 30.

6. JPRS 6529, Summary of the Bulgarian Provincial Press,,
No. 97, January 8, 1961, p. 1.

7. Bulgarian Statistical News, No. 4, 1960, p. 6.

8. Bulgarian Statistical News, No. 3, 1961, p. 6.

Section 23 - Other Energy in Bulgaria (Pages 304 - 308)

1. ugol' (Coal) , No. 6, June, 1960, pp. 50-51.

594



(

(

--------------

CHAPTER VII

ENERGY IN CZECHOSLOVAKIA

Section 25 - Petroleum in Czechoslovakia (Pages 318 - 320)

1. Vneshnyaya torgovlya SSSR za 1955-59 (Foreign Trade of
the USSR During 1955-59), Moscow, 1961.

Vneshnyaya torgovlya SSSR za 1960 (Foreign Trade of the
USSR During 1960), MOscow, 1961.

2. United Nations. 1957 Economic Survey of Europe, Geneva,
1958.

3. Bulgarian Statistical Handbook, 1959.

4. Statistical Yearbook of the Republic of Czechoslovakia,
1959, Prague, p. 170.

5. Statistical Yearbook of the Republic of Czechoslovakia,
1961, Prague, p. 184.

Section 26 - Other Energy in Czechoslovakia (Pages-32l - 326)

1. Razvitiye narodnogo khozyaystva Chekhoslovakiy (Development
of the National Economy of Czechoslovakia), MOscow, 1959,
p. 72.

2. Ugol' (Coal), No.6, June, 1960, pp. 56-58.

3. Ibid.--

595



(

(

(

---~---------------------_.~~~

CHAPTER VIII

ENERGY IN EAST GERMANY

Section 28 - Petroleum in East Germany (Pages 332 - 334)

1. Vneshnyaya torgov1ya SSSR za 1955-59 (Foreign Trade of
the USSR During 1955-59), Moscow, 1961.

vneshnyaya torgov1ya SSSR za 1960 (Foreign Trade of the
USSR During 1960), Moscow, 1961.

2. Bulgarian Statistical Handbook, 1959.

3. United Nations. 1957 Economic Survey of Europe, Geneva,
1958.

4. Neues Deutschland (New Germany), October 22, 1960.

5. JPRS 2423, Selected Economic Translations on East Europe,
March 28, 1960, p. 24.

6. Weekly Report of the East German Press, No. 395, June 16,
1961, p. 35.

7. JPRS 66p1, Selected Economic Translations on East Europe,
February 4, 1961, p. 80.



}.CHAPTER IX

ENERGY IN HUNGARY

Section 31 - Petroleum in Hungary (Pages 346 - 349)

1. Vneshnyaya torgov1ya SSSR za 1955-59 (Foreign Trade of
the USSR During 1955-59), Moscow, 1961.

Vneshnyaya torqov1ya SSSR za 1960 (Foreign Trade of the
I

USSR During 1960), Moscow, 1961.

2. Statistical Pocketbook of Hungary, 1960, p. 94.

3. Hungarian Statistical Yearbook, 1957, Budapest, p. 83.

4. Ibid., 1958, p. 87.

5. Ibid., 1959, p. 79.

c

(

6. Statisztikai Havi Kozlemenyek (Monthly Statistical Bulletin),
December, 1961, p. 23.

597



(
CHAPTER X

ENERGY IN POLAND

Section 34 - Petroleum in Poland (Pages 357 - 361)

(

(

1. Vneshnyaya torgovlya SSSR za 1955-59 (Foreign Trade of
the USSR During 1955-59), Moscow, 1961.

Vneshnyaya torgovlya SSSR za 1960 (Foreign Trade of the
USSR During 1960), Moscow, 1961.

2. United Nations. 1957 Economic Survey of Europe, Geneva,
1958.

3. Concise Statistical Yearbook of the Polish People's
Republic, 1960.

4. Polish Facts and Figures, No. 680, September 3'0, 1961, p. 5.

5. Tribuna Ludu, March 9, 1960, p. 5.

6. Erdoel-Dienst, No. 69, January 20, 1961, p. e.

Polish News Bulletin, August 26, 1958, p. 5.

7. Rocznik Statystyczny (Statistical Annual),' Warsaw, 1960,
p. 145.

8. JPRS 5798, Selected Economic Translations on Eastern
Europe, October 11, 1960, p. 129.

598



(

(

(

CHAPTER XI

ENERGY IN RUMANIA

Section 37 - Petroleum in Rumania (Pages 370 - 377)

1. Vneshnyaya torgovlya SSSR za 1955-59 (Foreign Trade of the
USSR During 1955-59), Moscow, 1961.

Vneshnyaya torgovlya SSSR za 1960 (Foreign Trade of the
USSR During 1960), Moscow, 1961.

2. United Nations. 1957 Economic Survey of Europe, Geneva,
1958.

3. Rumanian Statistical Handbook, (1960 and 1961 issues).

4. Bucharest Radio, Domestic Service, February 2, 1962.

5. Statistical Yearbook of Rumania, 1959, Bucharest, pp. 96-97.

6. Buletin Statistic Trimestrial (Quarterly Statistical
Bulletin), No.2, 1960, pp. 22-25.

7. Petroleum Press Service, November, 1961, pp. 419-421.

8. Rumanian Statistical Handbook, 1960, published by the
Central Statistical Office, p. 193.

9. Rumanian Statistical Handbook, 1961, published by the
Central Statistical Office, p. 193.

599



PART FIVE

/
\.

(

COMMUNIST CHINA AND MONGOLIA

CHAPTER XIII

PETROLEUM IN COMMUNIST CHINA

section 39 - Exploration (Pages 389 - 391)

1. Lisichkin, S. M. Neftyanaya promyshlennost' stran narodnoy
demokratiy (The Petroleum Industry of the Countries of the
Peoples Democracy), Moscow, 1960, p. 15.

2. Ibid., p. 16.

Section 40 - Drilling (Pages 392 - 393)

1. Lisichkin, S. M. Neftyanaya promyshlennost' stran norodnoy
demokratiy (The Petroleum Industry of the Countries of the
Peoples Democracy), Moscow, 1960, p. 17.

Section 41 - Production (Pages 394 - 396)

1. Lisichkin, S. M. Neftyanaya promyshlennost l stran narodnoy
demokratiy (The Petroleum Industry of the Countries of the
Peoples Democracy), Moscow, 1960, pp. 37, 40.

2. Berezina, Uy. I. Toplivno-energeticheskaya baza KNR (The
Fuels-Energy Base of China), Moscow, 1959, p. 62.

3. Neftyanoye khozyaystvo (Oil Economy), No. II, November
1959, pp. 6-10.

4. Radio Broadcast, Peking, January 22, 1960.

5. Radio Broadcast, Peking, March 30, 1960.

Section 42 - Refining (Pages 397 - 398)

1. Joint Press Reading Service: 8l8-D, July 20, 1959, p. 45.

600 II



Chapter XIII -

Section 44 - Demand for Petroleum (Page 400)

1. Vneshnyaya torgov1ya SSSR za 1955-59 gody (Foreign Trade
of the USSR During 1955-59), Moscow, 1961, pp. 482-484.

Vneshnyaya torgov1ya SSSR za 1960 gody (Foreign Trade of
the USSR During 1960), Moscow, 1961, p. 165.

601

(

(



(

(

CHAPTER XVI

ENERGY IN MONGOLIA
(pages 409 - 411)

1. Far Eastern Economic Review.
Volume 34, No. 11, December 14, 1961, p. 496.

602



PART SEVEN

SINO-SOVIET BLOC TRADE WITH FREE WORLD

CHAPTER XVII

TOTAL TRADE

Section 45 - Historical (Pages 415 - 425)

1. u.S. Department of Commerce, International Economic
Analysis Division, Bureau of Foreign Commerce. Value
Series. (hereafter referred to as Value Series)

2. International Monetary Fund. International Financial
Statistics, April, 1951, December, 1953, and February, 1959.

3. Value Series, op. cit. (1, above).

(

4. u.s. Department of Commerce.
Analysis Division, Bureau of
by Country Commodity Series.
Commodity Series) .

International Economic
Foreign Commerce. Country

(Hereafter referred to as

5. Ibid.

Section 46 - Less Developed Nations (Pages 426 - 432)

1. Background Information on the Soviet Union in International
Re1ations,House Committee on Foreign Affairs, U. S.
Congress, September 27, 1961, p. 32.

2. Ibid. pp. 51-52.

3. Pisar, S. A New Look at Trade Policy Toward the Communist
Bloc. Joint Economic Committee, U. S. Congress, November
10, 1961, p. 38.

4. Economic Intelligence Unit, Cuba, December 1961.

5. New York Times, January 10, 1962, p. C-69.

6. Economic Intelligence Unit, Cuba, December 1961.

( 7 . U.S. Department of Commerce data.

603



Chapter XVII - Section 46 - (Cont'd.)

8. New York Times, January 10, 1962, p. C-69.

San Francisco Chronicle, February 14, 1962, p. 5.

9. New York Times, January 10, 1962, p. C-69.

10. New York Times, November 12, 1961.

11. Vneshnyaya torgovlya (Foreign Trade), No.3, March 1960,
p. 10

12. Pisar, S. Ope cit. (3 above), p. 28.

Section 47 - Industrialized Nations (Pages 433 - 438)

(

1. u.S. Department of Commerce.
Analysis Division, Bureau of
by Country Commodity Series.
Commodity Series).

International Economic
Foreign Commerce. Country

(Hereafter referred to as

2. Ibid.

604

(

(



(
CHAPTER XVIII

PETROLEUM TRADE

Section 48 - Consuming Countries (Pages 439 - 472)

1. International Affairs, No.7, July 1960, p. 26.

2. u.S. Department of Commerce.
Analysis Division, Bureau of
By Country Commodity Series.
Commodity Series).

International Economic
Foreign Commerce. Country

(hereafter referred to as

(

Section 49 - Effect on Petroleum Exporting Countries
(Pages 473 - 484)

1. Memoria of Ministry of Mines and Hydrocarbons, 1960,
, pp. 433 and 526.

Memoria of the Banco Central, 1960, pp. 87-88.

Carta Semana1 of the Ministry of Mines and Hydrocarbons,
December 30, 1960, p. 25.

(

2.

3.

4.

5.

\;6.
'7.

United Nations, Economic Developments in the Middle East,
1958-59, p. 77.

Petroleum Times, December 1, 1961, p. 766.

Economics Intelligence Unit. Middle East Oil and the
Arabian Peninsula, October, 1961, p. 14.

Platt's Oi1gram, December 31, 1961, p. 3.

Annual Review of Operations, Kuwait Oil Company Limited, 1960.

Middle East Economic Survey, Supplement, January 12, 1962.

Annual Report to the Ruler of Bahrain and Its Dependencies,
Bahrain Petroleum Company, Limited, 1961.

Iranian Oil Operating Companies 1961 Annual Review, p. 32.

Middle East Oil and the Arabian Peninsula, Economist
Intelligence Unit, March, 1962.

605



Chapter XVIII - Section 49 (Cont'd.)

8. Banco Central 1960, pp. 87-88.

9. Monthly Bulletins of Banco Central, January, September,
1961.

10. Stateman's Yearbook, 1954, p. 783. (hereafter referred
to as SYB) .

SYB, 1956, p. l,29l.
SYE, 1957, p, 1,300.
SYB, 1960-61, p. 1,305.
SYE, 1961-62, p. 1,313.

1l. SYB, 1956, p. 1,282.
SYB, 1960-61, p. l,12l.
SYB, 1961-62, p. 1,127.

/

12. SYE, 1956, p. 1,122.
SYE, 1961-62, p. 1,138.

13. SYE, 1956, p. 1,348.
SYB, 1959, p. 1,361.
SYE, 1960-61, p. 1,364.
SYE, 1961-62, p. 1,373.

Petroleum Press Service, January, 1962, p. 35.

14. Petroleum Times, December 15, 1961, p. 788.

15. Middle East Economic Survey, Supplement, January 12, 1962.

606

(



(

CHAPTER XIX

FREE WORLD TRADE CONTROLS

Section 52 - Other Industrialized Nations (Pages 531 - 551)

1. Pisar, Samuel. Subcommittee on Foreign Economic Policy
of the Joint Economic Committee. A New Look at Trade
Policy Toward the Communist Bloc, 1961.

607


	impact cover.pdf
	impact 1
	Roads and Mts
	Roads& mts 1.pdf
	Roads & mts 2
	Roads & mts 3
	Roads & Mts 4

	impact 2
	Map 1
	impact map 1 pt 1.pdf
	impact map 1 pt 2
	impact map 1 pt 3
	impact map 1 pt 4

	impact 3
	Map 2
	impact map 2 pt 1.pdf
	impact map 2 pt 2
	impact map 2 pt 3
	impact map 2 pt 4

	impact 4
	Map 3
	impact map 3 pt 1.pdf
	impact map 3 pt 2
	impact map 3 pt 3
	impact  map 3 pt 4

	impact 5
	Map 4
	impact map 4 pt 1.pdf
	impact map 4 pt 2
	impact map 4 pt 3
	impact map 4 pt 4

	impact 6
	Map 5
	impact map 5 pt 1.pdf
	impact map 5 pt 2
	impact map 5 pt 3
	impact map 5 pt 4

	impact 7
	Map 6
	impact map 6 pt 1.pdf
	impact map 6 pt 2
	impact map 6 pt 3
	impact map 6 pt 4

	impact 8
	Map 7
	impact map 7 pt 1.pdf
	impact map 7 pt 2

	impact 9
	Map 8
	impact map 8 pt 1.pdf
	impact map 8 pt 2

	impact 10
	Map 13
	Map 13 pt 1.pdf
	Map 13 pt 2

	impact 11
	Map 24
	impact map 24 pt 1.pdf
	impact map 24 pt 2

	impact 12
	table 17-3
	impact table 17-3 pt 1.pdf
	impact table 17-3 pt 2

	Table 17-4
	impact table 17-4 pt 1.pdf
	impact table 17-4 pt 2
	impact table 17-4 pt 3
	impact table 17-4 pt 4

	impact 13
	Figure 16
	impact figure 16 pt 1.pdf
	impact figure 16 pt 2

	impact 14



