Date:

Reply to
Attn of;

Subject:

To:

4130

S T
Y.

L e ..;.:rnn.-u:l\ﬁ' Gr COMiERC L

Bureau of International Commerce
Washington, D.C. 20230

May 21, 1970

BIC-806

LONFIDENT !&'

Request for CI'A Suppor‘c in Updating the 1967 Petroleum and Petro-—

.chemicals Task Force Peport. '
CIA HISTORICAL REV!FW PROLARA{\"

wirector, Urfice of Economic Research . {- 5..5.: AS SANET:ZED

CIA Headquarters

‘ : :E.JJS o i

At the May T meeting of the Operating Committee, the Chairma.n requested

_"the Departments and Agencies which had participated in the 1967 Task Force

on Petroleum and Petro-chemicals to update their information and views
on this subject, and to submit their information and views to me ) 88
Tesk Force Chairman, within & month., Thereafter, I would distribute the
submissions to Task Force members and call several meetings on the sub-
Jecte I expressed the view that several meetings over & period of about
three weeks would suffice for review of this ini‘omat:.on and upda.tn.ng
of the reporb. R

vl'ou will recal.l tha.t the ea.rlier report covered products, egupment and
technology. This is again intended. There are,. however, several major
differences. These are:

1l. Several very active years have passed since the last report
and, while the report was never definitively disposed of, much ‘of its

, a.ction guldance proposals has been inform]_ly adopted in practice.

2. The Export Control Act has been replaced by the Export
Administration Act with somewhat different gu).delines on conbrols.

3. The control cntena a.nd llcenslng guidelines are in process

". of revision.

These new considerations are now to be taken into account.

Aside from general concern that an updating is now timely, the effort

is addressed to the specific view by State that certain earlier technical
findings, particularly regarding controls and licensing guides on ad-
vanced "cracking" technology and equipment, are not now valid and should,
therefore, be revised.

In the past your. egency has made major contributions to our study efforts
‘in this field. .I, therefore, urgently request your full participation in
the present effort. Recognizing the time that has elapsed since May T, 1
sball move the submission deadline to June 22 in order 'bo provide a i‘ul.l
month for your report.

Please advise me of your decision.

gﬂwxw

« Mishell George
Acting Chairxm.n, Opcm‘cin.., Committec




25 MAY 1970

Ar. J. Hishell George :

Acting Chairman, ACEP Operating Committee
Bureau of International Commerce
Department of Commerce

Dear Mishell:

I have your memorandum of 21 May requesting the-
updating of the CIA contribution to the 1967 Petroleum
and Petrochamicals Task Force report. The present con-
uitments of our petrolaum people will make it imposzible
;”§§§ us to start om this report ungéi

good is stil]l valid. We 4o not share

the view attributed to the Department of Statea that
certain earlier technical findings, particularly
regarding advanced crasking technology and equipment
are now invalid. We believe that existing guidanca is

adeguate for the naitt several wonths.

He regret our inability to comply with your fequire-

. ment on the date specified.

Sincerely yours,

Director
Economic Research
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4 SEP 1970

| MFIORANTUM FOR: J .;Li.;holl George ', Pureau of International
: ' Comlcc, U.S. LeD ar‘umcnt ol Coreexce

| SUBJECT  : | CIA Contribution to Updahing tie 1957
CLon ¢ Peiroleun and xctmc.‘nmcal Task Force
P.cport

)\ttachccl is. oxxr'rcé;,ﬁonsc to your request for supoort
in m)dnt;_n, the 1967 Task Forcs report. The: rateriols veie
l_prcpcujed by . ‘ ' _ my Office.
: E;I.'thez" or botc ‘of these anaiyste il bo -able Lo parﬁicipatc

in th.a peetings you propose to hold.

}).- + et
Direc‘vor
" Feonoddce LResearch

Astach. afs

(3 Sept 70)




8 Task Force Re rt

susmy & od onclisstons
- he basic findings of “the 1967 report, axe still valid. frﬁg‘probiemg that

.

the USSR faces in developing its petroleum industry during t;he next deca.de m:Ll '

be more difficult “4pan those of the past. A8 the center of production for 011

“'and gas moves eastward to the permaf‘ros‘h regions of Siberia and. the Far North,

ration and development

' Soviet need’ for modern teclmology and equipment for explo

will become grea'ber g’ satisfy growlns demanas for higher quality oil pfodncts

d'significantly;‘

“the Iiéloei"‘"of"ﬂizilding “decondary refinins facilities must ‘be increase

To distribu‘be the ges and. oil 1n the quantities planne ," the construction of

-

8 mu.,t be stepped up sharp]y. Up to t‘ne present time,

. large— diameter yipeline

provide all of the required equipment

howevei‘",:"sov'i"et ‘Industry has been uneble to

andtechnicalda%e,andf :ighere are NUMErcuUs indicatioxis in the soviet press and

nd technology wi]l have to 'bev"-"._"'."'

journals that considexable amounts-of equipmen"c an

of the Free World. , In recent yeers,' e

pxéocoreo from the {ndustrialized nations ©

soviet exports of oil bave beed the largest single soﬁrce of hard currenoy foreign ot

such technology end e uipmend. ‘I‘here 13 considerablev o

) exchange used to purchase
doubt, however, that i.n ‘the latter part of the 1970's production go

meﬁ; If the USSR 'o;ivshe‘s”' éo‘ continue to: suppl:{ mos‘c of the oil requlred by

taln other exports at or near present levels, it may

Eesﬁefin Europe and to’ adn

have to mporh sizebie" quantities of Middle East oil by 1980. .

g Technologicaldlfflculmes and lags in construction contmue to fmstrate

Lo 1’0 ’ . .
\chlevement ‘of some fo) ‘the quentltatlve “and- qualitat ive’ goals set for productlon

al‘s'can be"",;’-ﬁ"’.' s



of petrochemicals in the USSR and Eaétern Europe. Neveréheless,.p;odpctio; of ;t
least a_few basig petrochemicals gnd related end-products has;beén risiné rA§ia1y
largely as a result éf e¥tensiVe purchases‘of equipment and technolgy frpm the .
" Free World. Such purchases probably will coqtipue du;ing 1971-75. Recen{'
negotiations and purchases suggest that US process tg;hnolog& and know-how are
pfeferred over those available in Westérn Europe or Japan,

Output b;sed on Western-suppligd petrochemical egpipment and te;hnology'yill
g0 largely to meet domestic requirements of the Cammunisf countries; ‘Some petro- -
chemicals andlrelated materials, however, will b; exported to other Communist
. countries, or to the Free World in some cases, as payment for iﬁported instaliations
and technology. Thg industrialize& countries of the Free Wbrld_wil; remain well
shead of the USSR end Eastern Europe in development and assimilation of new
petrochemical technology for at least the next 3-5 years, although Communist

capabilities are likely to improve during the period.

K. Exploration and Extraction of Crude 0il and Natural Gas

1. USSR

The USSR has very large resources of petroleum, but many are located
far from the major consuming areas, in permairost regions of'siberia‘and the
Far North where exploitation will be difficult. Exploration and development of
these reserves and transport of the petroleum to copsumers will require not only
sizable allocations of investment, but also mddern technology and equipment,
much of which is not available in the Soviet Union. Some of the equipment and
technical data needed is of US origin and in the last few years, the USSR has

ITING
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been making great efforts to buj many types of US geophysical, 0ilfield, and
transport equipment. (The Soviet Union has been a net importer of oilfield
equipment since the middle 1960's, as shown in Table 1.) During the 1950's and
early 1960'silarge reserves of oil and gas were developed in the Urals-Volga
region where the deposits were shallow, easily found in simple geologic structures,
and ideally suitéd'for use of the Soviet turbodrill. Dur%ng this period,'however,
many of the majgr fields were overproduced to meet production goals and their
producing life was considerably reduced. Faulty technical procedures in water-
flooding oilfields to maintain pressure have resaited in unexpected water
encroachment iﬁ the producing oil zones, reduction in oil recovery, and inability
to recover a sizable part of the‘reserves. According to Soviet sources, pro-
duction in the‘Urals-Volga region; which now accounts for 60% of national output
of crude oil? should reach its maximum at about 207 million tons in 1970, instead
of the 350 million tons originally forecast for this region for 1980.

During the next decade, growth in production of oil and gas will have_to come
primarily from deposits in western Siberia and Central Asia. In these areas
exploration and development will have to be conducted at greater depths and in

\
formations where the turbodri;l is inefficient. More rotary drilling is essential,
but lack of high quality drill pipe precludes its widespread use. Soviet deep
drilling capability is also limited by the lack of high-powered mud pumps,
blowout preventors, and high qﬁality drill bits. For example, Soviet data
indicate that 8 to 10 months are required to drill a well to depths of 3,090

to 3,500 meters (10,000 to 11,500 feet). 1In the US such wells are usually drilled
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in about a month,
- The US_SR is the world's s;cénd lalflg.est_pmc*;ucer of.éx}xdé oil,.with outpus
scheduled to reach 356 mmi.on tons in 1970. (see Tabie 2) P‘.’Lan.s now call for
~crude oil pmdﬁction to re‘ac‘:h 450 mil.‘l_io.n. f‘;ons in 1975 and 550-600 million tong
in 1980. Of;these_ totals, wWest Sibez;i'a is to provide 100-120 million tons ip
1975 and 230-260 mil_lion tons in 1980 Produc»ion in the West Siberian reglon
is, and will continue to be pl‘agued with problems and high costs because of the
permafm st, extremes of cl:h:ate, difficult terrain:, shortages of -equipment and
. lapor, and poor__tra.nspo;'f, and supply.facilities.; Ci_:ronic shortages of suitable
drilling rigs, ‘a_‘utomat‘iog equipmen.t s 8ll-terrain vehicles B ea.rth—moviné equipment,
end ‘puilding‘materia:ls exist, ﬂ:ere is inadequate planning for construction of
roads, rail_méds pipel;ine;;, or electric power facili‘c'ies before the fields are
developed. _~>' S .
- Despite the many problems it appears that the 1975 production goal can be
attained. This quar.xtity of o1l == 450 mil1ion tons -~ would be adequate to pro- ..
vide for a1l dcmestic needs, to sa@isﬁ/ East European demand for Soviet 0il, and
still leave substantial quantities for export to other Communist countries and
to the Free World, Soviet exports of oil to the Free World have been the largest
sizable source of hargd .currency foreigﬁ exchange in recent yeers and have been
.used to acquire technology and equipment from t'he West.. {See Table 3 for Soviet
Trade in oil in 1968.) . - -

By 1980, however, because of declining output from the fields in the Urals- -

Volga region and the increasing difficulties of exploitation in Siberia it is

e
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unlikely that production will exceed some 500 million tons, about 504-100'Ymi]_"!.ion;‘_-“ :

tons below plan. This level of output would be more tha.nadeq_uateto cove :
doxnestié demands, but exports from domestic resources would be ‘sha1>p>:|,y réduced.

_ If the USSR continues £o provide most of the oil required by ﬁsfem .Europe a.nd B
maintains other exports n‘ear present levels, it may have to procmre.so.me 80:

million tons fram Free World sources.

Substitution, of natural gas cannot be expected td_ relievé tile pi;essure on - *

 the ‘Soviet oil industry. Despite th§ puﬁlici'c_y given to larée Sovie’creservesof
gas and to .;recgnf ééviet sales of gas to V;éétéxgn :f:uropé, thepro'blems of the gas '
‘ indﬁstry are moré _sérious than tixose_ of the oil industry, and;v.it.is.unlike.l..y' that .
gas pr.oductior; -gda.ls,_cz;n be met du}i.ng ‘-bhe next décaa;. During t-hé' past_ l'o>yea;sj,
annual goals for producfion of g;as were seldom gchie'ved.'because of shor_tagés of
line pipe, 1gck of production and transp‘ort equipment', ine;d.eqﬁate supylieé' <')f.i ‘
consumer equipment to "Wﬁ:se—_the gas, and the 1§ck of storage facilities to mee‘f
peak-lc:ad demands. The cumulative effect of these failures is eﬁdent in t?le.
fact tﬁat production in 1970 is now expected to be 197 billion <.:ubic meters (see
Table 2) instead of tr;e 310~§25 billion, fozécast for this year in thé earlyv
1960's. The chief obstacle to reaching production go_alé in 1975 4§.nd 1980 will be
lack of lar_ge-diamefer pipe to transport the gas. (See S;cti;n B)
If all contracts are fulfiiled, the USSR will be é.‘ net equ~rv't‘:§% ‘c;f s.c‘alx:ne; 6 .

billion cubic n&eterél of natural gas in 1975 and as much as 20 billion by i980.

Imports from Afghanistan and Iran should total about 14 bil]ioxi_cubic metez:s in

1975 and 1980. Soviet exports to Western Europe will.reach 9 billiox_l cubic
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meters in 1975 in accordance with existing agreements, and total exports to the
Free World could be ebout 15 billion cubic meters if France and Japan sign con-
tracts still being discussed. Soviet e;pqrts to Eastern ﬁurope will rise from
about 2.5 billion cubic ﬁe?ers in 1970 to about'll billion in 1975 and;perhaps
to 15-20 billion in 1980.

- 2. Eastern Europe

There has been little change in totel production of crude oil in the

Communist countries of Eastern Europe in recent years (a little more than 16
million tons annueally, see Table 2) and no significant chahge is forecast for the
future. Output of natuéal gas, however, has risen at an average annual rate of
about 12% since 1965 and plans call for cohéinued efforts to increase output,
espeéially in Poland and'Hungary. Because.of the growing demand for oil and gas
in these countries, p;ans call for greatér“imp?rts of these:fuels, primérily from
the USSR.

Eastern Europe, excluding Romania which is a net exﬁorter éf 0il, depends on
the USSR for abouﬁ 85% of its oil supplies and for a considerable‘amount of oil-
‘field equipment and technical.advice. Plans call for Easﬁern Europe to import at
least 60 million tons of oil from the USSR by 1975, compared to about 36 million
tons at the present time. Most of ﬁhis 0il will be delivered via the Friendship
crude oil pipelire sys%em_(from the USSR to Czechoslovakia, Hungary, Poland, and

East Germany) which is being expanded and will reach a total capacity of some 50

million tons by the mid-1970's. At the same time the USSR has also encourgged

these countries to seek oil from the Free World. During the past 2 years
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agreenments have been made with Middle East coun!ries —- Ira:, Iraq, Syria -- *..

import oil in modest quantities ¢uring the 137C's in exchan, e for Tast Europes:.

equipment and manufactureil goods.
Since the 1967 repor: most cf the Eas: Zurcpean countr:es have procured or

sought to obtein equipment and techrdcal data for explorati:n and production wovk

from the US and other countries of the indus'rielized West. As stated in the

earlier report, such imports prof)ably have contrivuted to treir technological

advancement, but have not facilitated any significant increese in the producticn

of petroleum that would muke the area self-suffi éient.
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Table 2

Production of Crude 0il and Natural Gas in
the USSR and Eastern Europe

Crude 0il Natural Gas
(Million Metric Tons) (Billion Cubic Mcters)

1970 1970

Country 1967 1968 1969 plan 1967 1968 - 1969 Plan

USSR 288.1 309.2 . 328 350 157.4  169.1 181.3 197

Romania 13.2 13.3 13.2 13.3° 20.7 219 2kl o5
Hungary 1.7 1.8 1.8 1.8 2.0 2.7 3.2 3.5
Poland 0.k 0.5 0.4 0.k, 1.5 2.h 3.8 4,2
Bulgaria 0.5 0.5 0.3 0.k 0.3 0.5 0.6 1.0
Czechoslovakia 0.2 0.2 0.2 0.2 1.0 1.1 1.0 0.9
East Germany 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Total 304.3  325.7 344.1 366. 3 1831 1974.9 214.2  231.8




Teble 3

Soviet Trade in Petroleum, l968»

(Million Metric Ten s)

» Cruce ¢il Petrolcum Products Totael .
Exports tc:

Frece World N o _ 26,7 R | 1 L. 7
Communist Countries ’ 32.5 2.0 . .1‘_1.‘_2
Eastern Europe - 27.3 S 5.0. . V 32.3
Far Eest , o o] N 1.3 1.3
Other ' ..5.2: 2.7 7.9
Total 9.2 L0 o 86.2

Imports from:
‘Eastern European Communist Countries ¢} ’ } 1.1 1.1
Free World oo 0 Tegl. Negl.

Total 0 o 1.1 1.1
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' B. Iransportation of Crude 0il, Petroleum Products, and Natural Gas

USSR

At the end of 1969 the pipeline.network in the USSR concisted of about
63,000 kilometers (39,000 miles) of gas lines and 37,000 kilometers (23,000 miles)
of o0il lines -- mostly for crude oil transport. This total network is only about
lS%_of that in the US. Before 1965, ;ailroads carried more oil than any other
mode of transport, at a cost about 3 times that of movement of pipeline. Since
1965, however, pipeline transport has accounted for-the largest share of totﬁl
tons carried. 4Devélopment of oil pipelines was éelayed in the early 1960's as
priority was gi#en to ﬁuilding the gas pipeline.system.

In the future, centinued priority will be given to construction of gas pipe-
lines, especially to exyoft natural gas to Western éurope and to increase trans-
port of gaﬁ from West Siberia to the major consuming areas in the European part of
the USSR, During thé 1970's, Soviet deﬁand for large~diameter pipe (40 inches and
over) and ancillaryiequipment required to meet goals for trensport of gas will far
outstrip dom;stic capatility for production. The Soviet Union has contracted for

delivery of some 2 million tons of 4O, U8, and 56-inch diameter pipe from Austria,

- West Germany, end Italy during 1970-72 as part cof the agreements for delivery of

Soviet natural gas to these countries. These quantities of pipe, however, will be-
in addition to some 16-18 million tons required during 1973-80 if the volumes of
gas scheduled for productidn in 1975 anq 1980 are to be transported., Such demands .
for pipe would require some 2-3 million tons per year. Domestic capacity for

production of large diameter pipe now approximates 1 million tons per year and




is not being expanded very rapidly. During the period 1960-68 (5 years or which

& NATO embargo on Pipe exports was in force), the USSR bought a total of almost
2.5 million tons of large-diameter Pipe, valued at about $470 million. Soviet
.fulfillment of production and.transport goals far natural'gas in 1980 depends upon
constructing 6,000-7,000 kilometers of 99-inch line pipe. No country in the world
has the capability to produce such pipe at the present time and it appears thag
installationbof the anticipated amounts of such la£ge pipe is too formidable a

task to achieve by 1980.
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C. Petroleum Producfs

The position expressel fn the findings on »ages 9 and 10 of the 1957 report
is still valid. There is no icurrent or fore.seeable strategl: US concern cver the
export of petroleuﬁx producﬁs to the USSR or the Cormurist comtries of Eastern
PEurcpe. These coulntries have:, or are acquiring, the basic technology to produce
such products to meet civil and military needs’,

1. USSR

The app.tvarent;' consumption of petroleun producfs in 'th.e {J;SSR rose; from

almost 87 mil_‘l.iio‘n tons :Ln 1958 to about 194 mil.léon tons in 1968, an average
. L TRt e e of : o
annual increase of some 84. The supply/oil products, in'general, has been adequate
to satisfy the ste.a-dil‘y" growing dome-stic demand. ’I'hez;e is, howeve%, some in-
flexibiiity in réfiner): 'épefat;o;lé' resulting at timés in a runge of product cﬁt;mt
that does néi; satisfy éé;;o;lal- i.‘t-a}quimments or that does no% meet quality .
specii‘ic'atio.ns'. Cé.ﬁséél;i;nt]y sporadic local 'éhoﬂ;ages of cexrtain o1l products
. occur.‘ Local shortage;; :e.:l.so result from inadequete trensport facilities dn'zring
peak periods of consumption. For example, ‘at harvest time wien the railroads are
cverburden‘ec.i,y supplies of diesel fuel tend to be tight.

The yield of refined oil products in the USSR from 1958 ‘to 1968 shows a
sharp growtl.lg“in the output of diesel f‘u;al and residual fuel ¢il (See Tabie L),
The rise in thé output of residual fuel oii resulted i.\.t;om.inr»rea.sed demands cf
industry, especially for gereration of t;lectric powcr.. The increased supply of.
diesel fuel was occasioned by the widespread use of diesel powered equipment in ;

agriculture ahd transport. The Soviet Union claims %o be self-sufficient in the




to meet 21l domestic needs. (The determination of strategic uses of ddditivé's’ for

lubricating oils should be made by technical specialists, as recommended in'the

" 1967 report.) Supplies of tetra-ethyl lead (TEL) are ’believedAt.o be moife th‘é.f;‘:

adeqixate £‘or domestic requiremenfs, as the USSR has.exporf;ed nvmr.e. 1;hanl,500't'.ons

per year during 1965'-68 a-nd no imports hgve been repor‘l;éd.
2. Easter‘r.l Europe | ' ‘ | - | . :.,

Modernization and expangic?n of -reﬁneries in -East'ern Europe have ;!héiéaéed>

their flexibility and cspability to provide a larger share of domestic "ﬁmneéj -

primarily from processing‘import‘,ed Soviet crude oil.. However, oil_froducts are: -

still being imported-from the USSR but in smaller amcmnté each year.I | 'I'he
countries of Eastern Eurcpe also are increasing exports of pro"ducts.whezie‘fqu‘s.i‘ble,
primarily to neighboring countries in Western Burope, to earn hard currex.lf:}":: Such
exports have r:‘?s;en f;.o ‘a level of about 8 million tons pér year. The eal‘stim'a.téq;»f-
¥ield of oil pmducts; including t_hose produced from c@, in I:iaste“rn Europe in

2968 is shown below:

Million Tons Percent

\

Charge to refining ho . 100
DPistillate fuels 23.9 95

Gasoline* ’ 9.0 20

Eerosine* : 1.7 o

Diesel fuel* "13.2 31 -
Iubricating oils ) 1.5 3.5
Residnals and others n.5 .5
Gas and loss 2'-9 N T

¥ Includes output of synthetic oil products that are not derived from charge
to refineries or included in e rcentage yields. L

[ 1 /.

CONFIFNTH
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The Communist countries of Eastern Europe are still deficient in supplies

of TEL and additives for lubricating oils and are purchasing these products from

Western European firms at infrequent intervals.

- 15 -




Table L

Soviet Refining Yields, 1958 and 1968 °

Crarge to refining
Distillate fuels

Gasoline

Kerosine

Diesel fuel
Lubricating oils
Resicduels and others

Ges and loss

1958

100
2&
19
1k
21

i
34

100
54
19
b
21
N

3b

1968
Millicr Tons Percent
2:5 100
el 22
29 17
22 9
€0 26
- 8 3
: R 4
g s

CoNEbEHTRES
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D. Refining Equipment and Technical Data

1. USSR

0il refining ‘is a technologically backward branch of the Sowfié;t‘; pet;z;oléum."""

industry. It lags far behind the US in quality of individual products, product. "

mix, depth of refining, and complexity of refining processes. This sifuaf.{dn r'e-}'l"

sulted I;x‘om failure to allocate necessary investment to refining du.ring thelate
1950's and early 1960's, /period of rapi§ growth in production o_f poore;' quality
crude oilvs- that were more difficult to .process. Many of the Sovietrefineries
receive crude oil containing 1%-3% water end as much as 1,500 rounds‘ of salt per i
1,000 barrels of oil because of the shortage Aof desaltiné and f.rater remove.l -
equipment at the oili"ields. Shipment of these highly corrosive Iimpt;riti-eis not
gnJy isvuneconomice.l use of the pipelines, but also ’adds to processin'é closi;.s by
f'orcing refiperies ‘to build extensive desalting and water remova;l. facilities. )
As of 1 January 1970, to‘.tal crude oil charge capacity'in thé ﬁSSR uasabout
.285 million tons (5.7 million barrels/day), second only to the US in £he world

Soviet capacity is concentrated in some 50 refineries with at least 60% of the

total located in the Urals-Volga region and in the European part' of' the comtz&;

near the centers of consumption.

Soviet demand for high quality oil products is increasing, 'e‘spécially’ for -
higher octane gasoline and for diesel fuels with a low sulfur content. Hoﬁeveij
many of the ‘secondary processing facilities -- such as catalytic cfacking, catalytic

reforming, hydrocracking -- that are necessary to improve quality and to incxfealse

flexibility of the I;roduct mix, are not being installed as rapidlyiva's"heeded‘,__él_"'_' R




when compieted are not operated at design capacity. Failure to megt construction
schedulés for building.new refineries has necessiéated»more intensive Qse of
existing facilities to meet the.denand for produgts. For example, thermal
cracking units are being used for primary disti;lation when extra capacity is
needed. In 1969, Soviet oél Jjournals reported thaybot 8 single new refinery was
started during 1961-68 and>two importanﬁ;refineries élanned in 1965 had not yet
reached the bluep%int stage.

Desgite the lag in constructipn of'newvrefineries during the present Féve
Year Plan (1966-70), hew primary.ana secoﬁ&ary uﬂits of igcreased capacity were
installed at existing plants. The f;rst'primary'diétillﬁtion unit with a capacity
of 6 million tons per year (120,000 barrelé/day) came on stream in 1969. Soviet
journals indicate that the following types of secondary units are being built:
(1) catalytic reformers with annual capacities of 600,000 and 1 million tons
instead of the smaller 300,000 tons units; (2) catalytic cracking units with
capacities of 750,000 and 1.2 million.tons/year instead of those with only 500,000 -
tons a yéar; and (3) hydroéen treating facilities that have capacities of 1.2
million tons a year rather than the £00,000 and 900,600 tons/year units. Soviet
Journals mention that problems of developing a commercial hydrocracking process
are being solved, but as of early 1970 no such facility was in operation in the
USSR.

The Soviet Union has been a net importer of refining equipment for more than
a decade. Before 1964 all of the imported refining eqﬁipment came from Romania

and Czechoslovakia. 'Since that time, however, the USSR has begun to procure
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refining equipment from East Germany, Italy, anq France (see Tuble 5). 1In 1968
the value of imports of refinery equipment ($40 million) was almost double the
value of such imports in 1967, primarily because of the purchase from France of a
catalytic reformer and a hydrocracker, neither of which is believed to be in
operation yet.

During 1971-75, priority is to be Placed on building oil refineries and
petrochemical plants east of the Urals to meet the ant?cipated needs of this
area. Also, as the output of motor vehicies increases, the demand for output of
higher quality gasolines ﬁill rise, thereby incfeasing the need for such pro-
-cesses as catalytic reforming and catalytic cracking. As the Soviet need for
refining equipmént and technical data ingrease; it is likely that greater efforts
will be made to obtain them from the industrialized West.

2. Eastern Europe . .

In the Communist countries of Easterﬁ Europe there has been a continued
increase in refinery capacity, both in primary and secondary facilities. Tﬁe ST
million tons of primary capacity antic%pated, in the 1967 report, for the end of
1970 should be attained. During the past few years the East Eurogean countries
have purchased equipment, teéhnical data, and catalysts for the latest in
secondary processing units. With their rising demand for oil products of higher

quality it is reasonable to assume that they will continue to try to procure

the latest in equipment and technology from the West.




IMPORTS:

Table S

Soviet Trade in Refinery Equipment, 1966-68

(Thousands of US Dollars)

. o.msbd.u.% of Origin :
. Year ° Total Romania  East Germany Czechoslovakia Italy France Other
) : _ {Unidentified)
1966 ; 12,365 oLl 2,455 : 6,962 . 1,891 0 113
1967 20,652 0 12,045 b, 5lb. 755 3,157 - 151
1968 Lo,623 5,718 11,083 9,106 0 W73 .. 243
EXPORTS:
Country of Destination
Year Total - East Germany Other .
(Unidentified) - .
1966 181 174 7
1967 774 0 : 774
11968 46 o} L6




E. Petrochemical Products and Related Equipment end Technology

1. Current Status of Communist Petrochemical Industries

The Communist petrochemical industries continue to grow at a relatively
rapid rate'although the development of indigenous petrochemical technology has
been far from spectacular. According to the Soviet press, annual growth in pro-
.duction of pétrochemicals in the.USSR has averaged 15-20 percent over the past
decade. 1In Romania, production of the petrochemical industry rose by 37.5 percent
in 1969 alone, Combined prodgction of}plastics in the USSR and Eastern Europe
quintupled during 1959-69. Despite this increas; Communist production of plastics
in 1969 was still only one-third of that in the Eﬁropean Economic Community (EEC),
as it had been in 1959. Moreover, the actual quantitative growth in §1astics in
the EEC over the decade was more than triple thatAih the USSR and Eaéﬁérn Europe.
Soviet plans for increasing output of a number of petrochemical-based pr?ducts‘
during 1966-70 have been reduced, as illustrated b& the following data (in

thousand metric tons):

Original Soviet Revised Soviet
Product Plan for 1970 Plan for 1970
Plastics 2,100-2,300 1,630
Man-made fibers 780- 830 625
AY

Synthetic rubber (est.) 1,250 SGQ
Although reductions in Soviet and East European plans cannot be attributed
solely to technological diffigulties, the delays and errors experienced in
development of new peﬁrochemical processes and equipment have been major con-
tributing factors. Fof example, an ethylene plant utilizing Soviet technolqu

has been unable to operate at capacity, adversely affecting output of a polyethylene
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Plant purchased from a Free World firml Similarly, the USSK has encountered
delays in developing efficient commercial proccsses or catalysts for production
of amonia, ethylene oxide, polyprcpylene ard & number of olher products. The
Soviet failure to devélop effective petrochemical technology is indirectly re-
flected by the lack of Free World interest in pur chasing such Soviet technology.
In recent years the USSR has developed or shared in the development of only a

few petrochemical processes that have been sold to Free World firms. The most
significant of these p;ocesses appe&r t; be for production ¢f isoprene from
isobutylene end foimaldehyde, and for production:of synthetic fatty acids by
oxidation of paraffin. One sale of each process was made ;c the Free Wbrl& in-
1976. The isoprene technology was developed jointly by the USSR and the Fre;chA
Institute of Petroleum. The USSR aiso claims to have develcped a similar iso?rene
process on its own and has licensed a Free World engineering firm to market. the
process in North and South America and in Western Europe. Freliminary evidence
suggests that both the domestically-developed isoprene process and the fatﬁy

acid process will require modification to m&keAthem econamically acceptable in
most Free World countries., That the Soviet isoprenec process mey not yet be com-
petitive with Free World processes is sugge;ted by”the recent Buléarian interest

in purchasing US technology for isoprene.

2. Acquisition of Foreign Technology

Technical data and associated equipment for manufacture of petrochemicals
are widely available in Free World countries other than the US, and have been

imported in substantial quanfities by the Communist countries. Purchases of

- 22 -
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this nature ?&ring }967—69 vere valued at more than $540 million¥ or almost 60
percent of ?otaI'Communigt puréhases of ngmical plant and-technology in the same
period. Soviet purchases of'pet?ochemical and related equipment and technology
accounted.for $l584million, or almost.3Q pe?ée;t of the total purchases of this
kind by £he Coﬁmun&st éoéﬁfries. 2The value of such purchases from the Free
Worid-by each of the Eu;opean Communist countries durihg 1967-69 is shown in
Table 6, and information on the type§ of plants purchgéed, in Table 7. The
pfincipal suppliers, in ordér of'rank, wefe the UK, France, West Germany'and
Japan. us §ales yeré limited iargely to technicél data and amounted to a re-
latively small share of the total; ?he typesvof US technology currently of
interest to the Cdmmpnisﬁ.countgies are shown .in Table 8.

The USSR and the countries'Qf Eastern Europe will continue to rely heavily
on Free World petrochemical'technolog; &uring 1971—75. In early 1970 East _
Germany signified intent to purchase chemical plants and technology valued at
$150 million from Japan. Includgd in the installations sought by East Germany
are plants for production of ammonia, propylene oxide, and other petrochemicals.
Poland will invest heavily during 1971-'75 in crude oil facilities, and in
petrochemical% and related products such as man-made fibers and synthetié rubber.
Whereas oil gccounted for 30 percent of the raw materials used to make Polish
chemicals in 1969, it i;>scheduled to account for one-half of é much larger
chemical output in 1975. The USSR, in addition to emphasizing the rapid growth
of petrochemical-derived synthetic materials, is embarking on an ambitious

* Purchases of petrochemical equipment and technology by the Communist countries
in 1958-66 are estimated at about $900 million.
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fertilizer program, and may be in the market for additional ammonia, urea and
complex fertilizer plants. Hunggry,.which Purchased very little Free World petro-
chemical equipment and technology through 1969, is planning a very large fertilizer
complex, for yhich contracts were awarded to French and US firms in 1970.

The Communist countries clearly inteﬁd to export some of the petrocheﬁical
and related productstoﬁtained as & result of purchasing Free World technology.
Czechoslovakia, which has beeh negotiatiné for the purchase of US polybutylene
technology, reportedly plans to export to Western Europe one-guarter to one-third
of -the output of the plant it will build. Duriné 1971-75 Romania plans to in-
crease substantially present exports of pblyvinyl chloride, polyethylene,
polyestér fibers gnd:s&nthetic rubber. Fof ekample, in 1974, some ;O percent of
the total séheduléd output of 100,060 éon; of synthetic rubber is to be. exported.
Although significant Communist penetfation of petrochemical markets in the -
larger Freé Wbrid counﬁr&gs is unlikely in.the next 3-5 years, some Communist
petrochemical producﬁs will be so}d in these countries, either directly or
indirectly if Communist products are accepted as pa}tial payment by Free World
suppliers of petrochemical technology and plants.

3. Impact of Current Controls

Clearly, US gxport controls have not prevented the Communist countries
from acquiring much of the petrochemical plant and technology they sought from
other Free World countries. In some cases, however, US denial probably delayed
such purchases or forced the Communist countries to purchase technology that was

less effective than that developed in the US. As early as 1958 the USSR attempted
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to obtain from a US firm a one-stage process for production of butadiene from
butane. An export license for this technology was denied and the USSR has been
producing butadiene by a less efficignt two-stage process and by a high-cost,
outmoded process utilizing ethyl alcéﬁdl. Finally, in 1970, the USSR contracted
to purchase a butadiene plant frém Japan, but at least part of the technology will
come from the_;::t.Uﬁ finﬁ involved in the 1958 license request,

The USSR also tried (in 1965-67) to purchase US téchnology for catalysts
used in the manufacture of emmonia. An export license was again denied. The
USSR is building a plant to produce improved amménia catalysts using Soviet .
tecgnology, but the plent is not scheduled for initial operation-until 1971 and,
as of September 19692 it was reported that virtuelly nothing had been done.

Thus, at least in a few cases, denial by the US did not result in immediate
purchase from other Free'Wo§ld countries. Furthermore, at least certain US.pro-
cesses probably were more economical or yielded a product of higher quality,
although supporting evidence is difficult to obtain. The USSR reportedly hgs
not been entirely satisfied with the polyethy;ene process and equipment ordere&
from the.UK in 1963 énd used at four Soviet plants.

Despite the examples cited, the Communist countries have purchased increasing
quantities of technical data and equipment from the Free World as Free wOr}d
countries have developed greater capability in the petrochemical field and as US
attitudes on denial have changed. The previous inter-agency task force on
petroleun and petrochemicals recommended in 1957 that independent non-governmental’

studies be made to identify petrochemical products, processes and equipment
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which were of significant strategic concern to the US or over which the US lmq

unilateral control. These recommendations have not been implemented but would

still appear to be valid.
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Table 8

Types of US Petrochemical and Related Technelogy
Being Sought by Communist Countries in
January-June 1970

Comnunist Country Type of Technology/Flent
USSR Acrylonitrile copolymers
Ammonia

Benzene and ethyl tenazene
Butyl rubber
Ethylene and propylene
Phthalic anhydride
Polybutylene and polyisobutylene
Polyethylene
Polypropylene
Polystyrene
Polyurethane
Styrene
Vinyl chloride monamer
Bulgaria Ethylene
Hydrogen
Isoprene
Propylene
Czechoslovekia Nitrogen products
Phenol
Polyethylene
Polypropylene
East Germany Ammonia
Aromatics
Caprolactam
Carbon black
Polyethylene

Urea
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Table 8

Types of US Petrochemical and Related Technology
Being Sought by Communist Countries in
January-June 1970

(continued)
Communist Country Type of Technology/Plant
Hungary Complex fertilizer

Cumene-phenol
Ethylene

Polyviny!{ chloiide

Poland Ethylene
Romania Caprolactam
Ethylene
Polyisopréne
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