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MEMORANDUM FOR: 3Bill Milam
' Office of Fuels and Energy
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SUBJECT , ¢ Contribution to "Pectroleum Supply
Vulnerability Assessment"

Attached is our contribution to the Pctroleum Supply
Vulnerability Assessment on the Soviet Union's require-
ments £Qr Western oil field equipment which we discussed

"earlier. Comments or questions are welcome and may be
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The Soviet Need for uUs Oil Field Technology
We believe that oil supplies will become a criknc*l

problem for the USSR and its client states over the next
several years. oil production in the USSR will soon peak =-
perhaps as early<as next year, but not later than the esarly
19805 -- and then will probably decline rapidly. The USSR
has been importing large-amountsiof us and other Western'
equipment for its o0il and gas inoustries; Oof its current
output of about 10.8 million b/d, at least 1 million b/d is
producable only because of past imports of US pumps.

The USSR-will need substantial additional Western oil
field technology and equipment to stave off or slow the ex-
pected produotion decline. Although some of this equipment
is available in Western Europe and Japan, the United States
is the only source for much of this equipment and know-how.
The following pages examine key areas where us equipment and
expertise could mitigate the anticipated near-term decline in

the USSR's oil production.

The Technolog} Gap

Rapid grbwth in,oil production in tne USSR during the
19578 and 1960s was made possible mainlyiby the discovery of
large and accessable oil fields in the Urals-Volqa region.
This 0il was relatively shallow and the fairly rudimentary

indigenous technology and capital supplies were sufficient
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to. allow production to grow rapidly.' By the late 1960s,‘ .

however, production from these regions was threatening to

I

decline, and the Soviets began to greatly increase the re-

sources devoted to oil production.' Large resources were
and '

|
committed to the development of West Siberia /the USSR began

massive purchases of Western technology and large diameter

pipe in the early 19709. (See t?ble .) i‘ |
P '
x ,
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‘ Acquisition and Use of Western Technology'

equipment '
Imports of / have contributed greatly to the continued

. expansion of Soviet oil production since 1970. High volume

' i

j US pumps have staved off a decline in output in the Urals-j'

x |
- Volga and added at least 1 million b/d to. output._ Even so,

|

- much Western equipment is often not as productive in a .‘”

E
Soviet setting as it is on native ground.‘ In the petroleum :

industry this is probably particularly true of exploration

equipment. % . R : i

The major means of acquiring Western technology is by

l
purchasing machinery and equipment. Other channels include

the acquisition of turnkey plants, technical data, contacts

l

with Western firms and scientists, and formal arrangements
for joint research and exchange of scientific and technical

information. Science and technology agreements already exist

with three American firms in the areas of geology, geophysics,,

petrochemicals, and petroleum processing.

[

None of these means have lived up to Soviet expectations.
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Soviet ifdustry is’slow to get foreign technology into
operation and even slower to spread it"throughout-a given

! %

industry. Soviet labor is’ unfamiliar with complex foreign

machinery, spare parts for foreign equipment ‘are often . in f'
1 j

short supply, and maintenance programs are frequently inadequate.

The presence of Western technicians on . site during the installa--'

l

tion and shake down of new equipment could alleviate many of
| J . i
these problems, but the Soviets have been reluctant to allow it.

i

From a US leverage standpoznt, straight equipment sales
are preferable to other forms of technology transfer. Through
the acquisition of production machinery, know-how, and turnkey
plants, the USSR could achieve a significant degree of in-
depender*e and flexibility which it otherwise would not have.
Even from a Soviet standpoint, the purchase of complete plants

is not the ideal solution because of disprOportionately large

!

expenditures and very long lead times inherent to such trans-

1
actions. ,
[ 1
1 !
i |
|
|
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| |

Impediments to Technology Transfer

Until 1971, much of the oilfield equipment now being »
purchased by the USSR were trade!control items. Since that
time, the major impediments to increased SOViet acquisition

l
of US oilfield technology have been a scarcity of hard currency

on the part of the USSR, and since l973,§tight supplies for
[ . : .

\ l,\'
I




e

some types ofhoilfieldieouipment'in Western markets.

In three of the equipment areas most crucial to Soviet
needs =-- downhole submersible pumps, drill bits, and . rotary |
drilling rigs -= there is 1ittle or no idle capac1ty and
order backlogs are high. The production capacity of US
companies th been largely based on Usidemand, with some

~allowance for exports based on historical experience. us

companies are reluctant to invest in expensive plant and

equipment to supply an uncertain export market. If the USSR o

expects to obtain large amounts of this equipment, it probably

will have to be prepared to make commitments in the next few
(

years for long—term purchases of equipment in the 1980s. A
f 0 } . . ,: ' ' ‘ A
[ ’ : i . : ¢

Soviet Eguipment Needs. 3 :

{

By almost any measure, the Soviet oil industry lags | - f
I o
seriously behind Us ard Western:state-of-the—art. For example,
|
seismic exploration equipment currently in use is v1ntage us

!

1950s, inadequate for mapping dfep-faulted structures and' > yxw;

stratigraphic traps. In Siberia, digital field computers for

seismographic mapping of prospeftive structures and for -

logging test wells arevirtually nonexistent. , _ ‘ij
The drilling picture is even bleaker. In 1975 the us | '

drilled more meterage than the USSR did during 1971-75 with

about the same number of rigs. .American made drill bits last

at. least .
/4 to 5 times longer than Soviet-made bits. _The Soviets have




no scientific drilling fluid’program.' Multizone‘vell com=

pletion equipment is scarce. ‘The most obvious deficiency‘in

!

Soviet equipment manufacture is the lack of modern offshore
technology. ,At present the USSR has two modern and two
obsoleteo jack-up drilling platforms, a11 operating in the

shallow waters of the Caspian Sea.

‘The following is a detailed evaluation of equipment and

technology needed by the USSR.
i v i

High Volume DeepﬁWell Pumps

Because of severe water encroachment in fields accounting
for the bulk of Soviet oil production, increa51ng1y large
volumes of water must be lifted tor each barrel of oil pro-
duced. To increase total fluid (011 and water) recovery,
large'numbers of high capacity submersihle pumps and/or other

fluid'lifting equipment must beiused in.the important Urals-
1

Volga region and in newer fields in West Siberia. Although

, | |
the USSR and some West European countries produce oil well

| |
pumps, the only pumps adequate to deal with the Soviet lifting

problems are produced in the Us and arelin relutively short
supply. During the past 4-5. years the USSR has bought more
than 1,000 of these pumps from Jhe United States and 1s trying
to get a Us Eirm to agree to. build a sumbersible pump manu-

facturing plant in the USSR that will produce 5, 000 units per
. ‘v 2 o o 1 . ; [ . )

year.: E:; L ! A ‘
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| Given the.rapid rise'in fluid lifting requirements; us
pumps are absolutely critical to the USSR. By year-end 19?6,
us high-volume pumps in the USSR added a combined lifting
capacity of about 5,000,000 b/d of fluid The average’ water
cut in the Urals Volga and West!Siberiaiwas probably at least
50 percent in 1976.‘ These us pumps could have added as much
as 2.0-2.5 million b/d to Soviet oil production capacity.,
However, Since only about 80 percent of'the pumps would be

] .
in service at any one time and, in the absence of US pumps.

the Soviets would probably have:used much smaller capacity
units, the net gain to output attributable to the pumps in
1976 was at least 1.0-1.5 million b/d. :

The Soviets purchased 200 pumps in‘1976 and can buy a
maximum of 1‘100 more for delivery during 1977-80. They have
options for 180 pumps from the Bvron Jackson division of Borg
Warner, and the Reda pump division of TRW anticipates orders

for 300 pumps a year during 1978 80. {\
In general the pumps the Sov1ets are now buying are of

still larger'capacity than those purchased during 1971- 75.

Total lifting capacxty of pumps under option or available during

1977-80 totals 8.5 million b/d to 15.0 million b/d. Most of

this capacxty is accounted for by the 900 Reda Pump units

(7,500~-15, 000 ‘b/d) that could be delivered at the rate of

300 per yearnin 1978, 1979, and 1980. Even if the average

water cut rises to 80 percent by 1980, these new pumps will add

l
t
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1.7 to 2.4 million b/d to.oil output in. 1980; assuminc an
80 percent in-service rate. Without receipt of the pumps
now on order, Sovxet output would guickly slump. Total 1980

output would probably nct exceed 9 to 10 million b/d

Gas Lift Equipment

i

As an alternative to high-capacity‘submersible pumps,
the Soiets are negotiating for large-scale purchases of US
gas-lift technology for use in two of the largest Ollflelds
in Weat Siberia -- Samotlor and Fedorov. They hope to sign

a contract for about $1 billion worth of equipment for this

.project from us, West European, or Japanese suppliers by the

[ ! .
end of 1977. o | !
. _ | !
The technology to produce the downhole gas lifti equipment
.
does not exist outsxde the US. ‘Consequently, all equipment
|

for the proposed gas-lift project other| than compressors.f
|

firms or licenses.

(valued at $400 million) must be bought: from us / Given the

t
long lead times involved in deeign, production, and installa--
|

D
tion of such equipment. it is doubtful that the USSR could g

-
have all +he units installed before theEearly to mid-19805.

l
By 1985.‘however. if all 3 000-*,000 units under negotiation
are installed and operatingo‘total fluid lifting capacity

| .
could be increased by roughly 30 million b/d

i
!

:
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Drilling Equipment
The SOViet oil Miniatry plans to increase total drilling

to 75 million meters in 1976~ 80, a goallunlikely to be';f
achieved unlens they increase development drilling at the‘.
expense of exploratory drilling. Ir ’976 drilling’ by the
0il Ministry totaled 12 million meters,!only 2 million were
for exploration, while 10 million went for development. ,

|

The SOViets use three types of drilling equipment:
turbo-drills, rotary drills, and electric drills. About
80 percent of Soviet drilling rigs are turbo equipment '
initially produced in the 19403 and early 1950s. Almost all
the others are rotary drill. The third type of rig, the
electric drill, is essentially experimental._ Although the
Soviets have tested electric drills extensively, technical
problems have not been solved. ' | |

Despite the cbvious shortage of drilling rigs, the Soviet rig

park has remained es;entially unchanged at 1,800 deep-well

‘rigs. Meeting the plan for both exploratory and development

|
drillinggoals would require increaSing the number of active
rigs (of SOViet design) by nearly 50 percent. No evidence
|

is available, however, to show that the Soviets have planned

for or have the capacity to boost their rig supply or would be

| |
able to provide trained crews fo. the additional rigs.

| 1 B

Modern US rotary drilling equipment would be a distinct

asset to the Soviets in searching for and developing new
i - ?1 |
I




fieids. In5the'US, wells can'be'd lled to 3,000 meters in
about one month, compared with a 3 6 months in the USSR.. As'
the average depth of drilling 1ncreases in the USSR, rotary |

drilling would be still more efficient.. Soviet wells

I

deeper than 3, 000 meters usually take more than a year to ,
1

drill. According to a recent Soviet report 5 000 meter
| .

wells average about 2& years each to drill. "Although investment
costs will be great, the USSR probablv would gain greatly from
converting to modern rotary drilling technology for exploratory

arilling. g, | S 3
. o
Bits | ; ; l ' L
The USSR manuractures an estimated 1 million rock:bits
5 of all types annually, - comparediwith Only about 400, 006 in

the entire Western world. Their quality. however. is poor
i o , -

compared with Western bits. ' ; {.

Large numbers of a narrow selection of bits are used in

the USSR. MFst Soviet bits are specified for drilling _

according to depth and not according to*the type of strata

being drilled.' With the extensive use of the turbodrill system,
| |
the weight of the drill string is not placed on the bit and,

short of raising the entire drill string to lnSpect the bit,
! |
there is no way of determining bit wear.' As a result, many

bits are replaced prematurely. * E‘ -
L B L
The Sovﬁetsvrecognize that becter quality bits would im-

prove drilling efficiency and would permit vells to be drilled
. :

i




W R T |

more rapidly. They have purchased small quantities of us -

s e S -

|
|

drill bits, and have been trying for 3 years to buy a turnkey
plant to produce US-design bits. However. as’ the price of |

the plant escalated during the negotietion period the Sov1ets S

decided to seek lower-cost US assistance to re-equip an o b
existing SOViet plant to produce these bits. Negotiations
for the re-equipment deal ($170 million) are in the final o )

stages, and a contract is expected to be signed this year.

Drill Pipe j' ! |
The supply of drill pipe in the USSR is not adequate in

sizes, quantities, and quality required especially in cold

climates and difficult well conditions. Soviet drill pipe
is either of heavy wall construction, which requires much.
heavie:. drilling rigs to support the additional weight, or is

made of expensive aluminum alloys, costing three times as
much as Western pipe. Because of its poor metallurgical
composition:and the torque of the downhole tn*bine, Sov1et o
drill pipe i; easily sheared, causing costly delays and

|
sometimes abandonment of the well if the drill pipe becomes
i

' lodged in the borehole.

J
Iy

As the requirement to drill to greater depths increases,_

|
both onshore and offshore. the USSR will need .large amounts

of high-quality drill pipe. For the next several years at

NI T
s et T

least, it will naveztoycome from the West. US companies
| i : ! !
! o ‘ e

|
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i 3  onto drill pipe i
control the technology for flash welding tool joints/and are o
. . f

p-e-eminent in the production of drill pipe that can take ) -':; ,;wfﬁ
the high stresses of deep rotary drilling. B '.v o ' '_-- j‘_ o

!

. o _
Drillingrrluid Technology - ! . ,é

Scientifically planned drilling-mud programs are almost |
unknown in the USSR. There is not enough prepared mud
available and most drilling cxews use local clay, regardless , o
of its condition, mixed with water and additives. To prevent - o
blowouts, drillers add hematite or anything else hardy to
make muds heavy. In situations ;here circulation of mud is S
lost, drillers pour down straw, ;ood chips. and the like to 'l F
solidify the mud sufficien*ly to recondlfion the hole and

i

restore circulation. After a well is comoleted. mud is
stored in barrels for the next welJ, no matter what conditions
may require.i Such practices, especially in deep drilling,
cause extensive formation damage and invaSion problems in
possible petroleum—bearing formations that render log inter-

| pretations almost useless and can cause wells to be abandoned
needlessly. ﬁ o | ? |

us drilling fluid technologv is highly advanced and com-

plex; Many chemical additives and fluids are mixed in
scientific propoitions to tailor the mud precisely to local , f
drilling conditions in order to remove cuttings effectively

and coat the‘well—bore surface to prevent the sloughing of

rock chips and pebbles into the hole.ﬂ US drilling fluid
’ [ Co . \ : ‘

|
|
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technology could creatly improVe Soviet drilling efficienCies;

in both exploration and production.'

Multizone Completion Equipment

Multizone completion equipment is relatively scarce in
the USSR, neressitating the drilling of separate holes for '

| emﬂxpnmmxﬁng‘m:meinrmmy fields. The Toviets now buy this equipment
- from the us, acquisition of additional multizone completion equipment
wouhipenﬁt hqrmtmﬂ:eomxmﬁesin.nahxed<hirhng<xnta,asvexlas

savings in cesinq, tubing, flow lines, and‘punpang equipment.
| . | | |
' Cement S | .Ei - o o

i S . ‘ ! } ‘

A related problem is the need for better cement and
- cementing practices to improve well completion and to seal |
. | i ' i
gthe well bore against the entry of ground water. The Soviets ’ ~$

'

- have indicated interest in US technology in these areas.Af ‘; ' 'E

%Exploration Equipment

? ‘ E, : . . :

For the long-run, finding new oil reserves is even more

| ] ‘
important than increas ng the yield of existing fields.H:In.
;the preeent five-year plan, sizable reserves must be found,‘_
to maintain production at or near current levels as output . s

declines in the older fields.

i

| S :
! ,
Seismic and Well-Logging Equipment , }

oviet ﬁeismic and well—logging instruments lag their US

counterparts by at least ten years, largely the result of the

enormous gap between US and Soviet electronics technologies.

LUNH\U\ ) \“j
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'Poor seismic and well-logging eguipment‘often prohibits the B
. P : §
-'fcollection and recording of goodldata; Compounding the pro- o |

'blem is a severe shortage of digital processors of mini-

|

computers for on-site evaluation and analySis of the data. ' L

These deificiencies make the USSR unable to map accurately

1

| o .

deep-faulted formations, permafrost structures, and strati- - |
. i

graphic trap Likewise, well-Iquing suffers because of o

the lack of vapabil*ty to digitally analyze data from test

welle. Although some seismic and digital processing equ:pment

is available in Western Europe and Japan, the best for Sovxet S
needs -- especially portable field computers -~ is made in

the US. ;l 5
| | |

Offshore Equipment _ i

The most obvious deficiency in Soviet oil field operations
|

is the lack of modern offshore equipment and technology.

Sovxet offshore experience thus far has been limited chiefly
|

to relatively shallow waters of the Caspian and Black Seas,

|
wehre operations are conducted chiefly from trestles extending
| ‘

|
from the shore or from man-made islands.‘ The USSR now has

|
only four mobile offshore drilling rigs (jack-up types). all
| Lo
‘in the Caspian Sea, and only one is capable of drilling in , 7

water as deep as 90 meters.

For the USSR to move to deeper water in the Caspian, or

é‘ | | {

to the Arctic' Seas or the Sea of Okhotsk off Sakhalin, Westerr

3
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foperations in 1980.

experience, technology, and equipment will be essential.

Although the US is the world leader in this technology, Dutch, '

|
French, Norwegian, British, and Japanese firms can supply g
some offshore equipment and know-how. The Soviets recently

concluded a contract with a US fi"m and a West Europe::.
1

| :
~company to build a yard on the shores oﬁ the Caspian fea to
‘produce offshore mobile drilling rigs. The firc: domesti-

cally built semi-submersible rice in the USSR is due to begin

|
i
|
!




