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The Impending Sovict
Oil Crisis

~ The Soviet oil industry s in trouble. Soviet oil production will soon peak,
- possibly as early as next fycar‘andccr_‘tainly not ljater than the carly 1980s, The
- maximum level of output reached is likely to be between 11 and 12 million barrels
- per day (b/d)-up from the 1976 lcvci of 10.4'nillliqn b/d. Maximum levels are

; not_ likely tojbe malntalncd.for long, }ho.wever, a§1d the dccline, when it comes,

-will be sharp. ‘ _ ! !
- ' i I

" The Soviets have two basic problems: one of reserves and onc of production.
; Bu'ﬁ'ing an extremely 'unlik:ely discovery of a masslilc new ficld closc to an existing
field, ncw deposits will not be found rapidly enough to maintain acceptable
reserves-to-production ratios, and those fields that account for the bulk of Soviet
production are expcriencing severe water encroachment. As a result, increasingly
large quantitics of water must be lifted for cach barrel of oil produced, and
high-capacity submersible pumps—obtainable only from the United States—-will be
requi}ed’ if production declines are to be staved off even temporarily.

During the next decado, the USSR may well find itself not only unable to
supply oil to Eastern Europe and the West on the present scale, but ‘also having
to compete for OPEC oit for its own use. This would be a marked change from
the current situation, in which exports of oil to the West annually provide 40
pckc_cnt of total Sovict hard currency' carnings. The USSR has large reserves of
coal and natural gas, but thosc scheduled for ckploitation over the next decade
are cast of the Urals, far ;from consuming centers in the western USSR, Distance,
climate, and te 7ain will make cxploitation and transport difficult and expensive.
Exports of gas will increase, but will not compensate for the loss of carnings from
the export of oil. Although some substitution of coal and gas for oil in domestic
use will bo possible in thc;long run, tho effect of such substitution will be minimal

Note: Commente nnd querics regarding this memorandum are welcome., They nype
he directed to N
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in the short run, Nclthcr hydroelcctrlc powcr transmitted from the cast nor
construction of nuclear clcctnc plants (mainly in the western USSR) can be
expected to afford much- rchef in the Soviet energy s:tuatlon for morc than a
decade. :
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The Problem

. Unlike the United States, which has long restricted production for reasons
of conservation and profit, the USSR fuvors a forced draft approach. Short-term
production goals are considercd ﬂoors, not ceilings, and rewards are given for
excceding them with little regard to productivity over the longer terin, Under these
conditions, Soviet production has expanded much more rapidly in the last 20 years
than that of the United States.

“Soviet and us Crude OII Productlon FIGURE 1
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2. The Soviet stakhanovite approach has led to (a) an emphasis on
development drilling over exploration, with the result that new discoveries are failing
to keep pace with output growth; (b) overproduction of existing wells and ficlds
through rapid water injection and other methods, with the result that less of the
oil in place is ultimately recovered; and (c) new capactty\requtrcments that soon
will run far beyond the Soviet oil industry's capability. Efforts to further increase
production-such as arc dcmnndcd by the goals of the recently announced S-ycar
plan=can only worsen the sltuation and make the cventual downward slide more

rapld
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USSR: Production of Crude Cil,'
- by Reglon

Million Barrels per Day

. CIA Estimates
: : - of Peak Qutput
- - LT 1980 - =
o 1970 1975 - - Goal ~ - High  Low .
Total i £ 7.06 982 1280 : 118 1.0
Western region and Urals  © 5.80 6.00 71 S6 49
¢ Urals-Volga i 4.17 4.50 NA . 4.1 3.5
' Tartar 2.01 2.07 ] R K
- Bashkir - 081 0.81 285 ! 29 0.6
Kuybyshev “070 0.69 o 0.5
Perm' 032 045 062, 06 0.5
Orenburg 1015 024 n
Lower Volga " 0.14 0.14 : ' 06 04
Udmurt 001 * 0.07 ,
Saratov 0.03 0.03 i
Belorussia 008  0.16 174 | 02)
Caucasus 0.69 0.47 ;03
Azerbaydzhan 041 0.35 04 1.0
Ukralne 0.27 0.23 02
Other 005 - 007/ ' Negl
Komi and Arkhangel'sk  0.15 0.22 050 ; 04 0.4
Eastern region 126 38 - 709 6.2 6.1
West Siberia 0.63 2.96 6.16 5.2 52
Central Asia 0.58 0.82 NA 09 08
Mangyshlak 0.21 0.40 } 0.54 L
Emba 005  0.08
Turkmen - 0.29 0.31 0.28 :
~ Other 0.03 0.03 i ‘
Sakhalin 005 004 ¢ 0. } ol ol

_ Other , Negl  Negl

l lacluding gas condensate. , i i
: | A\

3. : As the ratio of rcwrvcs to output has fallen, the bulk of Sovict output
has come increasingly from ﬂdds npproachmg cxhnustion. Tho result has been an
au,clcratlon of drilling rcqmremcntq which will level off or decline only when-and
f-very large new additions uro made to the produclng reserve base. The Sovicts
speak of this problem in terms of the depletion ofcht-thc amount of new capacity

required to offset depletion of old cnpm.lty in cach S-ycnr plan period.
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4. During the 1961-65 plan period; only | 3 ‘million b/d (67 million tons
per vear) of capacity had to be replaced. In l97l-75 S.1 million b/d (254 mllhon
tons per year) of replacement capacity. was required because of rapid dcpletion
Viewed in another way, about 72 percent of 1970 capacity had to be rcpluc.cd
by the end of 1975. The target for the 1976-80 plan is 10.6-10.8 million b/d -
’(530-540 million._ tons per year) of ncw capacity; 7 8 miillion b/d-cqual to about

80 -percent of the capacity on line in l975-ls10 offset depletion. Ir dcple-tlon

is morc rapid than the Sov:cts expect-and, based on” “their-past record, it may
well be-considerably morc of the 1975 capacity wnll have to be replaced.

Rescrves i

. 5. There is unccrtaihty about the size of the USSR's reserves, because of
definitional problems as well as Soviet secrecy, Our best estimate is that Soviet
proved reserves are 30-35 . billion barrels, roughly comparable with those of the
United States. There is no doubt that Russian proved rescrves have been falling
in recent years, and there is very little chance that enough new oil will be discovered
during the next few years to appreciably improve the reserves-to-production ratio.
Indced, despite major cfforts it will probably detcriorate further.

6. Although the USSR has abundant potential rescrves in Arctic, East
Slbermn. and offshore arcas, development of such reserves is at lcast a decade away.
Thus, during the next 8-10 years, almost all Soviet output will have to come from
existing ficlds and from new fields in ¢! 'sting producing regions.

The Outlook for Output from F.xlsting Production Regions
' 7. From World War 11 through 1970 the growth in Sovict oil output came
elther from the Casplan fields or, after the mid-1950s, from large ficlds in the
Urals-Volgn region. Since 11970, nenrly all output growth has come from West
‘SAberia, primarily from the giant Samotlor field. Currcnt Sovict plans call for holding
‘aggregate output ncarly constant west uf the Urals. while doubling production in
‘West Siberia, Because of a varlety of problems. wo belicve that output west of
thc Urals will decline, whlle that of Wcst Siberia will fall far short of doubling.

f 8. Productlon from flelds in thc western purt of the country is coming
incronsingly from greater dopths and from in-fill drilling which allows more intensive
fexploltutlon of alrcady tnpped rescrvolrs. All growth in output through 1980 will
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USSR: Additions to Oil Producing Capacity | FIGURE 2
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come lrom West Siberia, where the inhuspltublc c..luuutc difficult urr.un. and vast _
distances greatly complicutc opcrutlom In 1976, approximately GO pereerit of West
Siberian output and roughly one-fifth of national producticn came from the giant
Samotior ficld on the middle Ob',Sovict sources indicate that this ficld will reach
pcak production in the next year or so and will hold peak levels for no more
than < years. It Is alrcady experiencing rapid water incursion. The water cut rcached
47. percent in 1975, and increasing quantities of fluid (watér plus oil) must be_
“lifted to recover any given.quantity of oil. Although ncw fields are being discovered
in West Siberia, no giant?ﬂclds comparable to Samotlor have been found.

'I'he Dnlllng Problem

The USSR does not have thc dnlling capability to pursuc adequatc
dcvclopmcnt and cxplomtion programs simultaneously. The Sovicts have some 1,600
active rigs, about the same as the Untied States. In terms of meters drilled, however,
the Soviet effort amounts to only about one-fifth that of the United States. In
1971-75, the Soviet Ministry of the Oil Industry drilled a total of about 52 million
mthrs. In 1975 alone, the United States drilled 53 million meters with about
1,700 rigs. We estimate that, even with a maximum cffort, the Sovicts will not
be.able to come close to drilling by 1980 the 75 million meters called for by
their current 5-year plan. ; |

10. The poor Sovict drilllng record is in part the result of the fact that 80
percent of their drilling is done with turbodrilling rigs that are highly incfficient
for deep drilling or for usc in soft formations. Greater access to advanced Western
technology and rotary drllllng equlpment could hclp alleviate the Soviet drilling '

problem. ' | '
| i
’n\e' Fluid Lifting Problem ; I
: . ; N

11. [In the 1950s, when wells in the Umls-legn region began to stop flowing
naturally, the Sovicts were forced to begin  pumping. sAt that time, however,
- pumping equipment was in short supp}y To forestall a slowdown in ths growth
~of oil output, the Soviets. adopted the; practice of massive water injection within
“and along the edges of each field. If; enough wnter is forced into a formation,
it ‘raiscs resorvoir pressures so that wells once agaln flow without pumping. The

~ Sovict system differs from the standard Western secondary recovery technique of
: ; P i '
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watcrﬂoodmg in that the object is to im.rcmc rathcr t.wnjust to maintain pressure.
: Much more. water is injcc.ted than oll produccd ’

: 12 i Although massive water Injection can . boost productlon for a time, -
eventually tho wate:s will find a channel of lenct rcslqtnncc and break through to’

~ the oll-producing well, a proctss that leaves bchmd much oll In the less peuneablq' e

. portions of the formation. When the wells begid to-show Water in large quantxttcs.’
~ the natural flow will usually stop and the wells must bo pumpcd In this case,
. however, conventlonal pumping equipment cannot be used special high-capacity
submersible pumps are needed because much grcater volumes of fluid (water plus
- oil) must be lifted. | . i P

13. Such pumpq bcgan to bc uscd cxtcnslvely in the USSR In the late 19605

In 1973, these pumps provided 2»5 million b/d of the Soviet total of 8.6 million

USSR. Fluld Lifting Requlrements o FIGURE 3
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b/d. The Sovicts had some 12,000 of these pumps in 1975, and their nced for
such equipment is increasing rapidly as water encroachment becomes a problem

in more und more ficlds. Although some West European nations and the USSR
itself manutacture a lower capacity version of thcs_c' pumps, the Sovicts recognize
that the only pumps adcduntc to deal with their lifting problem arc madc in the

United States, The 1,000 .pumps already purchased from the United States have

a higher total Ilfting capacity than the 11 ,000—pumps of _domesticofigin, Even

in the United Statcs, such pumps are manufactured’ by-only_two companies and
are in short supply. As an altcrnative to high-capacity submersible pumps, at least
in some ficlds, the Soviets are considering wider. use of gas-lift cquipment. The
kind of projects they have in mind would reQulre large-scale imports of US
technology and long lcad times. ~

i

The Longer Term Outlook | g

14,  The Initial falloff, when it comes, will almost certainly be sharp; thereafter
output may continuc to fall sharply, level off, or perhaps even increase as new
fields are brought into production in frontier areas. There is rio question that new
ficlds-some quite large-will eventually be discovered. Given the rapid rate of
depletion of existing ficlds and the technical difficulties associated with exploration
and cxploitation in frontier arcas, however, we doubt that the new discoverics
will come on stream rapidly cnough to do more than temporarily arrest the rapid
slide ‘of Soviet output,

15. As we stated earlier, only small amounts of Soviet production during
thc next decade will come from outside existing producing areas. In the early 1980s
new offshorc Caspian reserves may make some small contribution to output, as
~will new discoverics on the Mangyshlak Peninsula on the cast shore o the Caspianv
and in the Pechora reglon west of the Urals. The Soviets also hope to find oil
in decp structures in the northern part of West Siberia's Tyumcn Oblast. Limited
exploration in this rcgion. however, has so far ylcldcd “mainly natural gas and
condcnsntc \

" 16. Geological conditions favarable to lurge future discoveries exist over much
of the Arctic offshore re!giom (especially in the Barents and Kara Seas), in the
East Siborian lowlands, in deep structures in the Casplan arca, ard pethaps off
Kamchatka and Sakhlin in the Sca of Okhotsk. Production from most of these
arcas, howover, is at lcns_t a decade away. In the offshore Arctic, environmental
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condmons are much more SeVere than in the North Sca; tcchnolo;.y for o.xplora(lon o

and producticn in this region does not yct exist, even in the West. Although

condiuons are. more favorablc ncar Sukhalin and in the East Siberian lowlands. o

productlon and transportatnon difficuities ‘make it doubtful that significant
production could take place unttl 10 years after a major discovery-which has yet
to be made. The lcad time would be_shorter for production from decp wells in
the Caspian region; the USSR, however, lacks the - equipment and cxpe srience
neccssary to undertake a deep dnllmg program without exféhsive—Western help..

Economic Implications

17. ~ When oil production s‘tops growing, and perhaps even before, profound
repercussions will be felt on the domestic ~economy of the USSR and on its
intcrnational economic relations. The cxtent of such repercussions can be only
guessed at without further rcecurch At a minimum, the USSR will find it extremely
. difficult to continue to snmultaneou.,ly meet its own requirements and those of
Eastern Europc while exportmg to non-Communist countrics on the present scale,
More pessimistically, the USSR will itself occomc an oil importer.

18. Thcsc are important consndc:atlom for the Sovict Union. It now supplies
three—fourths of the oil required by the Communist countries of Eastern Europe,
and it undoubtcdly wishes 1o retain the pollticnl and economic leverage that goes
‘with bcing their principal supplier. For many years the cxport of oil to
non-Communist countries, mainly in Western Europc. has bren the USSR's largest
single source of hard currency,’ '

19. ln the long run, considerable substltution for oil will be possible
domtstlcally and perhaps in export markets ns well, The USSR has large rescrves
~ of coal and natural gas. Devclopment of thcsc reserves will take time and large
capital investments. The cost of ﬁoviet encrgy almost certainly wil! increase. The
largest known gas rescrves are in pcrmnfrost zoncs of Siberia where production
and transportation will be difficult. Deposits of coal schcduled for exploitation
in the next decade arc also cast of the Urals: - considerable mvcstmcnt in traasport
facilities and on-site thermal powcrplantq and other coal-ming Industrint {acllitics
- will be required : i ‘ .

Cod | P
20, Electric power from hydroclcctric and nuclear powerplnnt‘z will muke only

a small contrlbutlon for many year to co.nc.‘Although there arc vast hydroclectric

resources In Bastorn reglons of the USSR, the technical problems of long-distance -
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transmission mu:sﬁ be solved before s_uéh_ resoprccé can be fully exploited:. 'I‘l1o=

Soviets consider nuclear power to be the best source of new electric power in

- Europoan areas. A program for constructing nuclear powerplants” isunder way, but
it will bo quite some time beforo these plants car:z .have an important effect on

the: power base. In 1975 nuclear power represented 2 percent of total power

: jproq_uction, 'a_q’d it will reach only about 6 perce_hf in 1980, _
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