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~ The Role of Western

Equipment in Sovict Qil
and Gas Development

iThc USSR has achieved its present status as the world's lca‘c'l‘;;g producér

of crude oil and natural gas largely through the use .of domestically
manufactured equipment. It has turned to the West for sclected high-
quality and advanced state-of-the-art equipment and technology to obtain
higher operating performance and reliable service, as well as to overcome
shortages of key items. In recent years the Soviets have undertaken a
program to enhance both the quality and quantity of equipment manufac-
tured domestically, and this effort will continue into the 1990s. Thus far,
however, the inefficiencies of the Sovict economic system have hindered
both the production of high-quality petroleum equipment and the efficient
usc of advanced techniques and equipment acquired from the West

During the 1970s the USSR purchased soric $5 billion worth of Western
oil and gas equipment. The impact of these imports was larger than their
share in total Soviet oil and gas cquipment supply would suggest, however,
because the imported equipment was used to cover shortages in the
USSR's own supplics or to cope with particularly difficult technical
problems. Especially important among these acquisitions were:

* A turnkey plant to produce high-quality drill bits (from the United
States).

« Gas-lift-cquipment for two major oilficlds in West Siberia (from France,
with key components from the United States).

« An assembly yard for producmg offshore drilling platforms (from
France).

« Large-diameter line pipe, pipelayers, and turbine compressors for the gas
pipeline network (from West Germany, Italy, France, and the United
States).

e Equipment and chcmxcal plants for enhanced oil recovery (EOR) nrojects
(from the United States, France, Italy, and West Germany!

The US embargo imposed in late 1981 on delivery of oil and gas equipment
and technology to the USSR introduced some chaus into planning and
supplying the Siberia~to—Western Europe gas export pipeline project. At
the same time, the action appears to have spurred the Soviets to complete
pipclaying carlier than originally scheduled and to accelerate development
of domestically manufactured gas turbines of 16-megawatt (MW) and 25-
MW capacity. Morcover, the sanctions were not supported by US allies,
and the Soviets obtained necessary equipment and supplies—albeit with
some delays—from Western Europe and Japan. Some of the equipment so
obtained—notably hcavy-duty pipelayers—would otherwisc have been
cxported from the United States. The Sovicts have indicated their intention
to continue favoring non-US supplicrs of petroleum industry goods and
services : S
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,Wc expect that the increasing capability of the Soviet gas turbine industry

will lead to reduced dependence on imports of Western turbines and
compressors for fuiure gas pipeline construction. A less -ambitious pacc of
pipeline construction during 1986-90, combined with some realization of
Soviet plans to increase domestic production of high-pressure large-
diameter pipe, will tend to diminish the need for pipe imports. Moscow,
however, will undoubtedly be mindful of the poteatial political influence
that West European steel producers could bring to bear in their countrics
at a time when additional purchases of Soviet gas arc under consideration.
Accordingly, the USSR will almost certainly continue to purchase substan-
tial amounts of West European pip¢

During the remainder of the 1980s, the cost and speed of certair: other
phases of Soviet encrgy development will depend substantially on the level
of imports of Western oil and gas equipment and know-how. The nced for
high-quality, high-capacity clectric submersible pumps to cope with in-
creasing water cuts and lower well flow rates—coupled with the inability of
Soviet industiy to supply those units—will causc Moscow to continue
secking them from US firms (at present the sole suppliers). Despite
frequent statements that they intend to avoid procurement involving
cquipment or licensing of US origin, the Sovicts have been active in
procuring such equipment (directly or through a third-country supplier). In
addition to submersible pumps, they particularly want spcc1al|zcd UsS
equipmeny for sour gas wells. Any current US monopoly on the supply of
these items will not last indefinitely. Other Western suppliers could develop
the capacity to provide such technology to the USSR in 18 to 36 months.
Other Western equipment and technology needed by the Soviets include
special inhibitor chemicals and technology to deal with the ravages of
corrosion (now widespread in the oil and gas ficlds of the USSR) and
catalytic cracking units for refining a greater percentaee of gasoline and
other light petroleum products from a barrel of oil

Soviet dependence on imports of Western equipment and technology will
probably increase as exploration and development shift to decper and more
complex onshore and offshore deposits, cspecially as exploitation of the
deep sulfurous petroleum deposits in the Pre-Caspian Depression and
Central Asia proceeds. Exploration and development of Arctic offshore
deposits in the Barents and Kara Seas will surely require large amounts of
Western equipment and technology. The pace of Arctic offshore develop-
ment will depend on the degree to which the Soviets are willing to permit
major Western firms to man and manage operations and, possibly, on the
availability of Western financing of project costs measured in tens of
billions of dollars. .
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The Role of Western
Equipment in Soviet Oil
and Gas Development (V)

Introduction

The USSR produces most of its own petroleum
equipment, but domestic manufacturers have been
unable to mcct«ﬂhc rising demand of the oil and gas
industries for more and better cquipment. The lack of
adecquate amounts of high-quality-equipment has
hampered efforts in several areas of the petrolcum
industry, including drilling and production in West
Siberia and the enhanced oil recovery program.’

In the late 1970s, the Soviclls showed increasing
awareness of the difficult problems confronting their
oil industry-—rapidly rising drilling requireménts, in-
creasing nced for fluid-lift equipment, and a decline in
the quality of oil reserves at new ficlds. Efforts were
.undegtaken to cxpand and improve domestic equip-
ment manufacturing capabilities with indigenous and
imported technology, as well as to import a wide
varicty of equipment to support the oil and gas
development programs.

This paper examines the importance of technology
transfer:from the West to the Soviet oil and gas
industries in the 1970s and carly 1980s a..< discusses
the impact of Western sanctions. The impiications for
petroleum development later in the 1980s are dis-
cussed against the backdrop of likely Soviet progress
in domestic technology and manufacturing capability.

Availability and Adequacy of Domestic Equipment

The USSR is one of the world's major producers of

petroleum equipment. Nonctheless, cquipment short-

ages have constrained ol production (or at least a

* Sovict oil production rosc al an avcrage annual rate of 7 percent
during 1961-81, but avcraged less than | percent in 1982-83. The
decline in output reported for October 1983 through March 1984
reflects scrious production problems in West Siberia. [n contrast,
Sovict production of natural gas-—which rose dramatically at an
average annual ratc of ncarly t2 percent during 1961-83—shows
every prospect for large annual increascs 10 continuce through the
1980:

Soviet statistics on total oil production include both crude ail and
gas condensate. The Gas Mintstry is responsible for all offshore
production—oil as well as gas. Gas Ministry oil output thus
includes offshorc ail output, as wclt as gas condeasate produced at
gasficlds

decade. The existence and cxu:m of thc shortagcs are
confirmed b)é

reported that in the late 1970s domcstic equipment
supply was adequate to mect only 70 to 80 percent of
the oil industry's needs. Shortfalls—both qualitative
and quantitative—in cquipment supply continue to
threaten fullillment of production goals in the oil
industry.! In December 1983, for example, a Supreme
Soviet committce on encrgy censured the enterprises
responsible for production of oil industry equipment,

‘referring specifically to shortages of drilling and

production equipment in West Siberia.

The ongoing inadequacy of cquipment supply reflects. -
in part, the poor quality of metallurgy. fabrication,
and quality control in the manufacture of Soviet
petroleum equipment. Press reports are rife with
complaints about the poor quality of domestic oil and
gas field equipment, cspecially drill pipe, casing, drill
bits, drilling rigs, and submersible pumps.

Plants located in and around Baku in the Azerbaijan
SSR produce about 70 percent of the oil and gas field
cquipment used in the USSR.* This area, located on
:Ic western shore of the Caspian Sea, was one of the
buntry’s carlicst oil-producing regions, and the petro-
leum equipment industry arosc there. Although the
center of oil-producing activity shifted to the Volga-
Urals region in the 1950s and 1960s and then to West
Siberia, production of most of the otlfield equipment
has remaincd centered around Bakua. With increasing
emphasis on the development of oil and gas deposits in
West Siberia, the nced for special steels and equip-
ment to withstand the rigors of arctic service contin-

.ucs to grow. However. the plants responsible for

manufacturing such stenl and cquipment are not
inceting the qualitative or quantitative requirements,

" As a cesult of shortages. the Sovicts have tneccasingly turned to
Westeen supplicrs (sce discussion of reliance on Western equipment
and technology. pages 812

' ln many plants, pctroicum cquipment is produced along with other
cquipment: more than 70 plants throughout the USSR contribute
to the overall output of oil and gas industry cquipaient

(3




...A Riddle Wrapped in a Mystery Inside an
Enigma. ..

That the USSR is the world’s largest producer of
crude oil (12.35 million barrels per day in the second
quarter of 1984) is no mystery. But how it succeeds in
this is somewhat of an enigma. The Soviets them-
selves implicitly raise the question. The 7 July 1984
issue of Sotsialisticheskaya industriya, for.example,
reported on the proceedings of a roundtable confer-
ence in Baku, attended by representatives of the oil
and gas ministries, Gosplan, the Tyumen’ oil and gas
organization, the Azerbaifan Republic oil and gas
industry, and various scientific, engineering, and con-
struction organizations. The immensity of the prob-
lems facing the Soviet oil industry (and, inferentially,
the consequent high cost to the economy) is suggested
by the newspaper’s report of the session:

I}

Although Tyumen’ production of oil “will continue
to grow,” its extraction will increasingly require
modern pumping techniques and equipment and a
‘fundamentally different approach”’ 1o the exploi-

~ tation of the fizlds.

L

Ambitious development plans—including tripling of
the number of wells—will boost the demand for rig
equipment, well pumps, and maintenance and repair
equipment and services.

o Even present demands for drilling equipment are

not being met; shortages of rig equipment range up ‘

to 50 percent, and only 30 to 50 percent of the
demand for well—repa:} equipment is being met.

« Oi! industry machine-building plants:have ottiod-
ed equipment and lack automated machinery; there
is a severe lag in new plant construction and™
upgrading of existing facilities.

Up 1o one-third of the wellhead and pressure-
control devices delivered have serious manufactur-
ing defects.

Dcmandfor better equipment has driven the oilfield
operators to establish their own machine-building
scctions.

¢

Development and application of new technology
take too long; for example, a new, much more
cfficient pump was first tested in 1970, but produc-
tion is not scheduled until 1986. Streamlining of
decisionmaking and approval procedures is essen-
tial.

In the face of these and other handicaps, the Soviets
have been able to maintain output by using their
traditional tactic of massive infusion of capital and
labor. From 1975 to 1982 the share of the increment
in industrial investment allocated to the oil sector
rose from 13 percent to 43 percent, and the labor
Jorce of the ?il Ministry increased by an estimated

30 percent, compared with about 10 percent for

industry as a whole.

even though cfforts are being made to rebuild, re-
equip, and cxpand existing facilities. Major plants
producing oil and gas equipment are listed in the
appendix. .

The Soviet oil and gas industries obtdin some equip-
ment from Eastern Europe. Romania has supplied
small quantitics of deep drilling rigs; blowout prevent-
ers, Christmas trees, and other wellhead equipment;
and drill pipe, pumps, and pump rods. The other East
Europcan countrics have provided a varicty of equip-
ment, including specialized oil refincry equipment

from East Germany and Czechoslovakia. Although
the acquisition of equipment from Eastern Europe
supplements domestic production qualitatively as well
as quantitatively, it docs not satisfy the need for the
higher technology, higher quality cauioment available
from Western manufacturers.




Exploration Equipment

Sovict geologists usc a wide array of techniques in
their exploration effort—satellite imagery to locate
promising areas, regional and lochlized scismic sur-
veys, geochemical mappiag, and well logging. Howev-
cr, progress in exploration is impeded by technologica:
limitations in scveral key arcas. For example, Sovict
technology in magnetometers and gravity meters lags
considerably that available in the West. Efficient
performance of regional surveys requires the highly
sophisticated sensing technology embodied in these
instruments, as well as advanced data-processing ca-
pability. Rather primitive domestic scismic hardware
and software force the Soviets to rely on techniques
that can identify large geologic structures but which
lack the resolution to identify smaller, more subtle
traps. Soviet seismic techniques also yield poor results
below 3,000 meters, hampering decp explorations.

Although the Sovicts employ common-depth-point
(CDP) profiling methods, as well as “weight drop-
ping” and *‘vibration’ wave-propagation techuiques in
licu of explosives, they generally lack the computars
and sophisticated software to process scismic data inte
usablc, high-resolution form. Remote arcas, such as
East Siberia and the offstiore Arctic, will be difficult
to explore without vastly improved geophysical sur-
veying equipment and technology. During 1983, for
example, various domestic manufacturers of geophysi-
cal cquipment were chastised in the Soviet press for
continuing to supply outdated equipment and technot-
ogy and for not expanding capacity to meet the needs
of the petroleum industry :

Drilling Equipment

Sovict drillers have reccived heavy criticism for con-
tributing to the sharply declining rate of growth in
Soviet oil production. The major problem in drilling
centers on the poor quality and inadequate quantity of
drilling equipment—rigs, drill pipe, tool joints, bits,
and blowout preveaters—combined with poor execu-
tion in the ficld. The restraining influcnce of drilling
problems on oil production is compounded by sharply
rising drilling requirements stemming from increasing
well depths, decreasing new welf flow rates, and
increasing depletion. The average well depth is in-
creasing while new well flow rates are decreasing
Also, the USSR’s lack of high-quality drill pipc
(capable of withstanding the stresscs of the more

Turbodrilling

1 turbodrilling, the drill pipe itself does not rotate
and transmit torque.(o the driil bit as in rotary
drilling. Only the lower section of the downhole
motor-and bit rotate during turbodrilling operations.
Elimination of torque on the drill string permits the
Soviets 1o sidestep many of the problems associated
with the use of domestically manufactured low-

" quality, heavy drill pipe and tool foints (which could

not be used in rotary drilling). Higher axial loading
by the heavier drill pipe and faster rolation of the bit
also increase the turbodrill’s rate of penetration
initially. In addition, a stationary drill string is less
apt to experience drill string failure and twist offs. (

Two characteristics of the turbodrill tend to reduce
the productivity of drilling operations when it is
employed. First, the turbodrill’s high rate of bit
rotation leads to increased abrasion of the cutiing,
surfaces and often, in turn, to more frequent bit
replacement—a time-conswming operation. Secondly,
maintaining the rotational speed of the bit at increas-

- ing depths requires a reduction of the weight on the

bit and thus results in a lower rate of penetration

cfficient rotary drilling) forces drilless to rely princi-
‘pally on turbodrills, which become less elficient as
well depths increase. Although the turbodrill is a
noteworthy Soviet development, it is much more
limited than rotary drilling for exploration and devel-
opment of deep deposits at varying depths under the
high-stress cond tions that are increasingly being en-
countered - ’

The USSR produces about 500 to 600 oil and éas
drilling rigs annually (see table 1). Most of these rigs
arc manufactured at two plants in the Volga-Urals
region—the Uralmash Plant in Sverdiovsk and the
Barrikady Plant in Volgograd. A new drilling rig
plant built necar Sverdiovsk could raise Soviet produc-
tion to as much as 800 rigs per year. The average
service lifc of a Saviet rig is about six years, compared
with about 15 to 20 years for rigs built in the West.




Table 1
USSR: Production of Petroleum Equipment «

Decp- Turbodr.ills Drilling Rigs Refinery Equipment

Well (sections) for Development

Pumps and Decp Thousand Million

(thousand -Exploration Tons ~ Rubles

units) Drilling

: } —____{complete unil'.r_)____“_m____

1970 77.0 . 6,562 L 480 7 92 L
197 81.0 e 7,384 497 ) I 139 NA
1972 81.0 1,694 1 e 157 NA
1973 82.0 8,103 516 159 NA
1974 85.0 9,328 -483 s M2 NA
1975 85.1 9,780 . 544 o 1 123
1976 86.1 9.354 - SH_ N 164 R 151
1977 83.2 9,700 503 __m 170
1978 95.0 9,016 505 180 R 183
1979 95.0 8,976 a 188 195 .
1980 91.6 ¥ 9270 521 184 201 _
1981 95.0 9,459 541 — NA 209
1982 96.0 9,291 558 NA 210

*Narodnoye khozyaysivo SSSR 1982 £.p-156,v 1980 ¢., p. 167;
vI975g.p. 261, RO

4

There are chronic complaints from the ojl industry
that the rigs currently available are too heavy, immo-
bile, and inadequate: especially lacking are compact
portable rigs for use in northern climates. Rig short-
‘ages have been reported, particularly in West Siberia,
where the planned doubling of drilling from 1980 10
1985 will be difficult to achieve without a major
increase in drilling brigade productivity, a greater
supply of high-quality rigs, and improved availability
of skilled drilling crews.* .

Soviet drill pipe performs adequately when drilling
relatively shallow wells (less than 2,000 mecters deep)
with the turbodrill, but in deeper drilling where rotary
rigs arc used, the poor-quality stecl used in Soviet drill
pipe often fails. Problems related to the quality and
quantity of drill pipe and casing produced in domestic

“C
a

plants are sporadically cited in the Soviet press. In
1980, for example, a news account indicated that 4 to
6 percent of the casing delivered to well sites was
unusable. Insufficient quantities of drill pipe and
casing were listed as factors causing the underfulfili-
ment of West Siberian drilling targets in 1979 and -
1980.

Widespread usc of (%e turbodrill in the USSR has
been effective in the shallow, hard rock formations in
the Volga-Urals basin and for directional drilling
{from cluster-drilling pads in West Siberia. The addi-
tion of a second mud pump on West Siberian rigs
improved turbodrill performance and extended its
reach to depths of 2,500 meters (from about 1,800
mecters in much of the Volga-Urals region).




Attempts are being made to improve the turbodrill by
adding more scctions to the hydraulic turbine (to
‘maintain torque while reducing the turbine speed),
increasing pump pressure, and installing better anti-
friction bearings. At the present time, the USSR
produces more than 9,000 turbodrill sections anaual-
ly. Such a production rate implics that most of these
units wear out rapidly, generally lasting less than onc
year :

The quality and performance of drill bits produced in
the USSR improved during the 1970s and carly
1980s, but Soviet bits are only one-quarter or less as
efficient as bits of comparable design made in the
West. However, with the newly built turnkey drill bit
plant at Kuybyshcvé o

operating at its design capacity of 100,000 bits anai-
ally, the average quality of Soviet bits will be im-
proved markedly. (See pages 9-10 for details of this
technology transfer.) The Soviets reportedly produce
over 500,000 bits of all types annually, an amount
roughly 1.3 times the total non-Communist outpu!

Production Equipment :
Artificial Lift. As oil wells age and flow rates decline
because of low reservoir pressure or high water cuts
"(percentage of water in the oil-water mixture pro-
duged from an oil well), artificial-lift cquipment-—rod-
and-beam (sucker-rod) pumps, submersible pumps, or
gas-lift units—is installed to maintain or increase oil
production by lifting greater volumes of fluid.* As of 1
January 1980, 86 percent of the 82,500 producing oil
wells were being worked by artificial lift—51,600 by
rod-and-beam pumps, 17,200 by clectric submersible
pumps, and 2,300 by gas lift. During 1971-79, Soviet
production of rod-and-becam pumps rosc by nearly SO
percent, and in 1980 these pumps were used in 62
percent of all producing wells. The rod-and-beam

' Rod-and-beam pumps are used for low-productivity oil wells, and
high-capacity clectric, centrifugal submersible pumps are used to
1ift large volumes of fluid. Gas lift is a process that artificially
increases the flow of {luids {rom a2 well by coatinuous injection of
gas into the well bore at relatively high pressure. Essentially, gas
lift is 2 fow-maintenance alternative to high-capacity submersible
pumps, although the initial equipment and instalfation costs arc
higher. * 1

pumps, which do not embody high technology, have
the worst scrvice record of all the artificial-lift cquip-
ment produced in the USSR. They have an average
service lilc of only 90 days compared with 350 days
for thosc produced in the United States. Breakage of
pump rods, poor_sleeve bearings, and sleeve misalign-
ments are the main causes of rod-pump malfunctions.

The Sutput of submersible pumps in the USSR more

than trebled during 1971-79, from 2,200 to ahout
7.000. As of 1980, about one-fifth of all producing
wells in the USSR used submersible pumps, and these
wells accounted for about one-third of total oil output.
The quality of the Soviet-made pumps, however, is far
inferior to those manufactured in the United States.
Their capacity—a maximum of about 1,200 barrels

‘per day (b/d) forthe largest Sovict units—is !=ss than

half that of units purchased from the United States
during the 1970s and is inadequate for many of the
high-yicld wells in West Siberia. Although Sovict
plants arc attempting to improve the capacity and
quality of the pumps, the Soviet press continues to
criticize their quality. This suggests that the Soviets
will contihuc to seck high-quality, high-capacity sub-
mersible pumps from the United States—at present
the sole supplier '

The USSR produces a small amount of gas-lift
cquipment. Because of the high frequency of repairs
on pumping equipment, some Soviet petroleum offi-
cials have become more interested in the use of the
gas-lift process for producing oil. In 1969, Western
compressor-pressured gas-lift cquipment was instalied
for the first time at the Pravdinsk oilfield in West
Siberia. As a result of experience with this equipment.
the Sovicts installed their own compressorless gas-lift
equipment at the Uzen' ficld in Kazakhstan and at
the supergiant Samotlor ficld in West Siberia, using
high-pressurc gas available at cach of these oilficlds.
In 1980, less than 3 percent of the total producing
wells in the USSR were using the pas-lift proces:




S

The initial capital investment for most gas-lift sys-
tems is higher than that for pumping units because of
the need for gas pipelines, infrastructural equipment,

- and—in most cases—compressors. However, maiate-
nance costs are much lower for gas-lift wells; wire linc
tools and special workover rigs permit rapid workover
of wells with minimum downgme, resulting in the use
of as few as one-tenth the number of personncl to
maintain the wells C )

High-Pressure, High-Temperature, Corrosion-
Resistant Equipment. As production of oil and gas
from deep reservoirs (bzlow 2,500-meter depths) in-
creases, so docs the need for high-pressure, corrosion-
resistant downhole and surface equipment that the
Soviets are currently unable to produce. Special heat-
and-corrosion-resistant metals, alloys, seals, threads,
and fittings arc used to withstand the severe operating
conditions encountered in sour gas deposits at Oren-
burg and at the Astrakhan’, Karachaganak, and
Tenghiz ficlds in the Pre-Caspian Depression. In the
latter ficlds, as much as half of the gas produced
consists of hydrogen sulfide (H,S) and carbon dioxide
(CO,). Even trace amounts of these contaminants,.
when combined with the salts in water, cause stress
cracking of the metal used in oil and gas well
equipment. Corrosion has become a major problem at
Samotlor, the Soviet Union®s largest oilfield, where
H,S has scverely damaged all of the wells and flow
lines in the oilficld gathering system, as well as the
watcrflood pressure maintenance system. At the pres-
ent time, therefore, special inhibitor technology and
corrosion-resistant, high-oressuee cquipment must be
obtained from the West

Enhanced Qil Recovery (EOR)* The EOR program in
the USSR was not given priority until 1974, aithough
the impertance of increasing oil recovery from exist-
ing ficlds had been recognized since the carly 1960s.
The optimism and conflidence expressed for this pro-
gram by high-level Sovicet officials has not been
rcalized. As of 1982, the commercial output of oil
obtained by EOR techniques was only about 60.
b/d, or about 0.5 percent of total oil production

* Enhanced oil recovery (EOR) refers 1o recovery of oil from a
petrofcum reservoir beyond that economically rocoverable by con-
veational primecy methods {using natucal reservoir encrgy) and
secondacy methods (artificial maintenance of reservaic cacegy and
artificial lift). EOR employs physical, chemical, or thermal meane«
to alter the forces that hold the oil in place in the reservoir roc!

Spoer>

The Sovicts have experimented with EOR programs

in many ficlds, emphasizing thermal and chemical
applicaticns. However, difficultics have been caused
by limited domestic production capabilitics, as well as i
by technical and administrative ineptitude. Soviet
industry has not been able 10 build the stcam genera-
tors r.eeded for thermal recovery or to produce suffi-
cient amounts of surfactants or polymers for chemical
and polymcr flood aperations.’ Marcaver, manage-
ment and financial problems have plagued the Sovict
EOR program. Most notably, the Deputy Minister of
the Petroleum Industry in charge of enhanced recov-
ery projects was {ired in 1981 for falsifying data and
for grass waste of EOR materials. Since this scandal
was made public, the Sovicts have postponed several
EOR projects, citing both management and technical
difficultics, as well as high costs™  —

Offshore Technology and Equipment

The USSR is looking to its offshore arcas to provide
future production of oil and natural gas. Sovict and
Western geologists believe these-arcas have signifi-
cant oil and gas potential. To date, however, produc-
tion of oil and gas from offshorc deposits—primarily
from shallow-water and near-shore fields in the Cas-
pian Sea—accounts for less than 2 percent of national
output for either fuel.

Soviel capabilities for offshore opcrations are much
further behind the state of the art than those for any
other phasc of the petroleum industry. Although the
USSR is attempting to upgrade offshore technology

by strengthening domestic manufacturing capabilities
for producing equipment such as cigs, platforms, and
subsea production equipment, the high-technology -
requirements have forced the Soviets to acquire mod- _
ern equipment from Western suppliers or reproduce
cquipment of Western design. As new offshore depos-
its are Jocated and developed—probably in decper
water and under more difficult climatic conditions—
the need for additional sophistica¢~d ~~yipment and
know-how will risc sharply.*

' Polymers, organic compounds characterized by a large-chain
molccule formed by thousands of repeating blocks called mono-
mers, arc added (o injocted water to incresse its cfficiency as &
{ront 10 drive oil toward producing wells. Surfactants, essentially
detergents that affect the interfecial tension between 0il 904 water,
acc usod Lo (acilitete the (law of oil out of the rock pores. .,

* Further details of operating offshore equipment obtained from the
West and ccoperative offshoce v-~*ures with Western firms are
given on pages 11-12 and 1 S
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Pipelines

1n the USSR, pipeline transportation accousits for all
of the gas. about 90 pereent of crude oil, and 10w 15
percent of petroleum products transported. Musy ol
the Sovict oil pipeline network is relatively ncw,?
having cxpanded from about 17,000 kilometers (km)
in 1960 to almost 73,000 km by the end of 1982.
Nearty 80 percent of the larger diameter—1,020- and
1.220-millimeter (mm)}—oil pipeline network was laid
from 1970 t0 1982~

The Soviet oil pipeline industry is largely self-suffi-
cient: there is no required equipment that cannot be
produced from domestic sources. The Soviets do
import. on a sclective basis, pipelayers, bulldozers,
surge control valves, and insulating materials to speed
construction and to improve the operational capacity
‘and setvice life of their pipelines. Soviet pipeline
construction techniques and pipe manufacturing tech-
nology are inferior to those in the West. Pipe welding
and insulation are frequently of poor quality, pipeiine
deterioration often occurs more rapidly than expected,
and corrosion takes a heavy toll on pipeline facilities.
The Soviets are already having to replace sections of
some relatively new oil pipelines.’

“The increased emphasis on natural gas pipeline con-

- struction dating from the late 1970s (the length of the
gas transmission pipcline system was 144,000 km at
the end of 1982), made th>c USSR more heavily
dependent ou Western large-diameter (1 .420-mm) line
pipe, pipelayers, ball valves, controls. and—to a lesser
degree—turbin@compressor scts.

To date, the bulk of domestically produced large-
diameter line pipe is unsuited for high-pressure natu-
ral gas transmission service, especially in the arctic
regions where the largest producing ficlds arc located.
The Soviets are just beginning to successfully use
domestically manufactured s}ccl to produce large-
diameter pipe for high-pressure service, a multilay-
cred pipe manufactured in siart sections. Imported
Western steel plate is now being aanufactured into
1.420-mm linc pipe, but annus! output of this pipe is
fess than t million tons '
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Most Sovict gas pipclines have been cquipped with
domestically manufactured turbines and compressors.
Until recently. however, the units produced were too
limited in capacity or inadequate in quzg_l_ily to perform
citiciently on 1.420-mm pipelines.

Moscow has an ongoing progi'am aimed at improving
the quality and capacity of domestically manufac-
tured pipe-handling and pipelaying cquipment. Until
recently, heavy-duty pipclayers had to be imported
from the United States or Japan to handle 1.420-mm-
diamcter pipe cfficiently. However, a new, morc
powerful and stable pipclayer (TG-502), designed for
laying 1.,220-mm and 1,420-mm pipe, was put into
scries production in 1980, and some 400 to 500 units

.were 10 have been produced in 1983

A priority program to develop high-capacity turbinz
compressor scts for the gas pipeline nctwork has been

“under way since the December 1981 US embargo.

Serial production of a 16-megawatt (MW) industrial
gas turbine (GTN-16) began in 1982, and prototypes
of a 25-MW unit (GTN-25) were undergoing testing
in 1982-83 with some 14 units targeted for production
in 1983. Although the Sovicts claim that thc GTN-25
turbine is on a par with Western industrial 25-MW
turbines, the new Soviet unit has not been adequately
field-tested and C, . the
Soviet press have reported negatively on many aspects
of its development. Given the USSR's poor track
record in the design and production of heavy-duty
industrial gas turbines, it is unlikely that it could |
quickly bring newly developed equipment (GTN-16
and GTN-25) to a high level of reliability and cffi-
ciency. Moscow is, however, undertaking-—apparently
with some success—a program of converting retired
NK-8 turbofan aircraft engines into mechadnical-drive
turbines, thereby increasing the availabilitv of 16-
MW turbines for gas pipeline service.

Qil Refining

The USSR produces the bulk of its own refining
equipment in numerous petroleum and chemical ma-
chine-building plants throughout the country. Im-
ports, however, have served to supplement domestic
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supplics. Standard 120,000-b/d-capacity pipe stills
manufacturcd in East Germany are being used 10
increase primary distillation capacity at cxisting refin-
cries, as well as to provide the ficst primary distilla-
tion capacity at several new refineries. Catalytic
reforming and hydrogen treating units imported from
Czecaoslovakia since the mid-1970s are being used to
upgrade the quality of light products. During the past
several years, Western firms have delivered several
catalytic reformers to upgrade motor gasoline quality,
as well as calciners to produce high-quality petroleum
cake. The only known hydrocracker in opceration in
_the Sovict Union is a Western-built unit installed at
{le Ufa refinery in the mid-1970s. Soviet attempts to
copy this unit at the Omsk refinery and expand its
capacity have not been successful to date :

Planned expansion of secondary refining capacity to
reduce the yicld of heavy products and raise the yield
of high-quality light products is lagging badly. The
prograin calls for the extensive installation of modern
catalytic cracking, delayed coking, hydrocracking,
hydrodesulfurization, catalytic reforming, and hydro-
gen-treating processes. We do not belicve that the
Soviets have the domestic manufacturing capacity to
produce all of the units required. The Soviet program
for building catalytic cracking units has been stalled
for some time, but there is now some indication that
technical difficulties are being overcome. Even with
successful implementation of new designs, however,
the domestic producers will be unable to construct the
substantial number of units required to improve light-
product supply during the remainder of the decade.
Negotiations with Western firms to provide such
cquipment have been revorted. but no firm contracts
have been awarded. '

Gas Processing :
Construction of gas-processing facilities has taken a
growing sharc of total gas industry investment in the
USSR since the mid-1970s. The Soviets are able to
provide nearly all of the primary processing equip-
ment for these facilities in the West Siberian region,
where low-sulfur gas is being produced in increasing
volume. However, sccondary- and tertiary-stage proc-
essing equipment needed for propanc-butanc and cth-
anc scparation, as well as sulfur removal equipment at
the sour gas deposits of Orenburg, Astrakhan’,
Tenghiz. and Central Asia, must be obtained from the
West
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‘Reliance on Western Equipmeant and Technology

The Soviets have in the past compensated for petro-
leum equipment shortcomings or met needs for partic._
ularly difficult operations by importing from the
West. During the 1970s, the USSR ordered or bought
about $2 billion worth of Western oil equipment,
which was only a small share of jts total equipment
neceds. More than 18 million tons of large-diameter
pipc have been imported since 1968, together with
ball valves and a substantial number of turbine
compressor scts for expansion of the high-capacity
pipeline network supplying gas for domestic use and
export to Western countries. The valuc of imported
Western equipment used on the gas pipeline system
during the 1970s approximated '$3 billion. These
imports of Western cquipment had an impact far out
of proportion to their cost, however, because the
imported ¢quipment enabled the USSR 10 cover
critical shortages in its own supplies or to cope with
particularly difficult technical problems.

Major Sovict purchases of petroleum equipment and
technology from the West during the 1970s included
the following: :

* High-capacity electric centrifugal submersible
pumps, gas-lift equipment, well-completion units,
drill pipe, steam generators, scismic equipment, and
pipcline equipment (especially line pipe, pipclayers,
and compressors), -

* Plants to produce key equipment—such as [
3 drill bit plant at Kuybyshev.

» Equipment for the yards at Baku and Astrakhan'
that ascemble offshore drilling and production plat-™
forms.

Exploration Equipment

The USSR has made major purchases of collection

and process-related geophysical equipment from

Western firms. In 1976, for example, .
. completed a $6 million deal that included

outfitting three complete digital exploration crews



with 24 special-purpose off-the-road vehicles. a porta-
ble ficld recording unit, cight remote-processiag mini-
computer systems, and associated processors. In 1978,
a $13 million sale was completed 227 ~ o X
cquip six more digital crews. A significant number of
the estimated 300 digital exploration crews in the
USSR have been supplied with equipment from West
Germany and France in_addition to that from the
United States.®

According toC J sources, as many as 30 (o
35 US minicomputcr systems specifically designed for
geophysical work have been delivered to the USSR
Some of these systems were shipped with software
packages, and Geosource trained 80 Soviet operators
in the United States. This company also installed the

systems in the USSR and gave extensive on-site field |

training. Sovicts have also purchased a fully equipped
ship for offshore ¥xploration and have had several of
their own ships oitfitted in the West for exploratory

operations. )

Soviet well-logging instruments lag Western cquip-
ment both in accuracy and efficiency. One factor that
constrains the cfficiency of the Soviet instrumentation
is the relatively small number of sensors downhole at
a given time. New cxplorator)" and development wells
measurcd with Western equipment may be completed
much more efficiently and with greater accuracy than
wells logged with domestic equipment." In most cascs.
this would have a pasitive effect on oil and gas
productior h o

The USSR has purchased well-logging cquipment
from US and French firms, but not in amounts that
substantially cnhance the Soviet petroleum industry's
overall capabilities. To improve-logging operations
appreciably, the USSR would have to buy enough
Western hardware (o equip at least 100 crews and

" also allow Western technicians on site to operate the

* Congress of the United States, Office of Technology A<cessment,
Technology and Soviet Energy Availability, 1981, p. 35

** Well logging cntails the lowering of sonic, nuclear, oc clectricat
measuring instcuments into the borehole (o test formations. Data
arc then recorded on porosity. permeability, fluid content, types of
(luids, and the sequence and comoosition of the formations sad the
depths at which they occur

. cquipment and train Soviet workers. Maoreover, Soviet

drilling-fluid technology would have to improve to
reduce borchole contamination, which can block ofl
many hidden oil- and gas-bearing zones.

-
-

Drilling Equipment . L

Moscow recognizes the importance of high-quality
drill pipe and tool joints for its deep-drilling program
both onshore and offshore.” Purchase of high-quality
drill pipe and tool joints from US, Japanese, and West
European firms in recent years has allowed the Sovi-
<ts to drill deep wells that now account for S to 10
percent of oil production and perhaps 20 percent of
natural gas output.

C _ _7 luring the
past ycar, the USSK ootained about 3,4U0 tons of
drill pipe from the Brazilian subsidiary of a US firm.
The Soviets claim that drill pipe orders for an unspec-
ificd future period should average 6,000 to 10,000
tons per year. We believe that much of this pipe is to
be used for offshore drilling operations. Discussions
have been hc\ld since the late 1970s with Western
suppliers for the purchase of a turnkey plant to
manufacture high-quality drill pipe. '

L 3

During the 1970s, the USSR purchased 2 number of
drilling rigs from Western suppliers, including at least
L5 portable land rigs from Finland. Although rigs ’
imported from the West represent only a small share
of the total number of rigs available in the Soviet
Union for usc on land, they comprisc a much more
significant share—about onc-third—of the emerging
offshore drilling-rig park. -

" Saviet press reports indicate that domestic stoel [abeication plants
coatinuc to encounter problems in producing scamless tubular
steel—deill pipe, tubing, and casing—in the quantity and quality
needed in oil and gas ficld operations. Leakprool threaded tool
Joints and pipe connections are no lecs imnartant than drill pipe
casing and tubiag in severe service.




Although the USSR has not purchased a large num-
bec of drill bits from the West, Soviet concern about
drill bit quality was demonstrated in the purchasc of a
turnkey drill bit plant from : S |
| J n 1978. This plant, located at Kuybyshev,
is designed to produce 100,000 bits annualiy, 86,000
of which will have tungsten-carbide inserts ard
scaled-journal bearings. These US-designed bits
should operate for long periods at the high rotational
speed of Sovict turbodrills. Each currently being
produced at Kuybyshev should replace two to four bits
of domestic design produced at other Soviet plants.
The new bits should also reduce downtime for bit
replacement, thereby increasing rig productivity and
reducing the need for rapid expansion of the rig park.

drill bit production at the
C "~ 2 plant rcached an annual rate of
100,000 units—the plant’s design capacity—as of
carly 1984. Quality control problems persist, however,
resulting in reduced penetration capability and )
shorter service life for the bits produced. More West-
crn cquipment has been ordered to deal with aspects
of the quality problem, but other aspects probably
stem from the inability __Io have provided alt
of the necessary technical training. Although superior
to other Sovict-made bits, the new Kuybyshev bits
have had a life of only 50 to 60 hours, about one-third
that of comparable bits manufactured in the United
States

The potential contribution of this US technology in
terms of increased oil production is difficult to meas-
urc in isolation from such factors as the quality of
drilling rigs and well-completion equipment and the
incentives provided to drilling crews. However, we
cstimate that improved bit life resulting from usc of
the Kuybyshev bits could facilitate a S-percent in-
crease in drilling meterage with no increasc in the
number of rigs. Such an increasc in drilling meterage
could result in raising gross oil output by about 70,000
to 90,000 b/d.v

* Assuming an average well depth of 2,400 meters in the mid-
1980x, the new bits could cesult in thelnlling of 440 additional
development wells annually. If, a3 is the case now, 15 10 20 percent
of the additional wells are injection wells, the ncw bits could
accouat for 350 t0 375 sdditional producing wells. By the mid-
19805, the average well yield is likely to be 200 10 250 b/d. Thus,
yicld per well times number of additional wti- would provide about
70,000 to 90,000 b/d of additiona! oil

et

Production Equipment
Approximately 1,200 high-capacity electric centrifu-
gal submersible pumps were purchased from US firms

during the 1970s. These pumps had a total nominal -~

capacity of 3 million b/d of fluid (an average of 2,500
b/d per unit). Most of these pumps probably were -
uscd in wells where the water cut was about 50 -
percent and could be in operation for three to six
months before a major overhaul was required. There-
fore, depending on the length of repair, these US
pumps could have accounted for u range of 500,000 to
1 million b/d of oil production annually during the
latter half of the 1970s i

After several years during which changing US export
control policy clashed with Soviet interest in obtaining
more pumps, a $40 million Soviet order for an
estimated 400 US-made submersible pumps was ap-
proved for export in January 1984. In late March
1984 2 the Soviets
requested price quotations on four types of high-
capacity submersible pumps from a US manufactur-
er.

By thc carly-to-mid-1970s, US compressor-pressured
gas-lilt equipment may have accounted for a 20-
pereent increase in annual oil output at the Pravdinsk
field, as well as a 10-percent rise in the oil recovery
rate.

In 1978 the Soviets undertook to expand gas-lift
operations in West Siberia. A French firm (Techaip)
contracted (o install compressor-type gas-lift equip-
ment—gas compressors, manifolds, valves, and con-
trols—in | 800 wells at Samotlor; similar equipment
was purchased for 600 wells at the Fedorovo ficld.
Currently the Samotlor project is at least three years
behind schedule because of construction delays. The
Fedorovo project is ncaring completion but has also
been delayed and is experiencing operating problems.
If installed on schedule, the gas-lift equipment could
have provided some 200,000 to 300,000 b/d of addi-
tional oil output beyond that otherwise expected from
these ficlds. However, because of the delay, the




window of opportunity for the most effective use of
this equipment may have been missed: the water cut
at Samotlor exceeded 50 percent in 1983 and is now
higher than gbtimal for this mode of extraction. fu the
interim, the Sovicts have admitted they are trying to.
copy the US gas-lift valves. - :

During the past six years, the USSR has entered into
negotiations and has signed contracts with a number
of Western firms for the supply of equipment, chemi-
cals, and plants to produccl CO, and surfactants for
EOR. In the fall of 1977, an Italian firm,C = -

" Jwas awarded a $24.5 million contract to build a
plant for the annual production of 250,000 tons of
surfactants. The plant was to have been completed by
1980, but no reports of its opcrational status are
available. Two COQ, liquefaction plants, valucd at $3§
million, were ordered from a West German firm
L Jtosupport miscible flooding operations. One
such piant with a capacity of 1 million tons per year
was built near Tol'yatti for a miscible flood project at
the supergiant Romashkino oilficld. The second plant,
with a capacity of 400,000 tons annually, was to have
becn installed at Kemerovo in West Siberia, but no
confirmation of its completion is available.

L Jthe USSR

purchased 15 high-capacity steam generators {rom a
US firm in March 1978 for use in thermal EOR
projects in five old oil-producing areas. None of these
generators were placed in operation before mid-1980
because of the lack of competent Soviet personnel. In
1981 the Sovicl:C. ‘Jappropriated $81 million
for purchasing US steam-injection equipment (o in-
crease oil production by 110,000 b/d in the Baku
region and by 125,000 b/d at the Uzen' field in
Mangyshlak. However, this cquipment was not ac-
quired because of the US cmbargo on sales of oilfield
equipment in l98!£_ .

Jefforts were under way in 1983 to obtain
cquipment for an EOR operation at the Uzen' oilfield
at a cost of approximately $180 million. Other equip-
ment has been obtained for an EOR project in Komi
ASSR. Soviet petrolcum officials have admitted that
futurc purchascs of stcam gencerators would have (o be
madc on a turnkey basis, because Soviet petroleum
engineers and technicians have not been able to
properly install and usc cquipment purchased from
the West

—Saoret——

Western equipment and technology are indispensable
for processing of gas strcams containing high percent-
ages of natural gas liquids that are contaminated with
H.S and CO,. As the Soviets prepare to exploit new
sour gas deposits such as Astrakhan’, Karachaganak.
and Tenghiz in the Pre-Caspian Depression, they arc
conducting negotiations with Western firms to pro-
vide specialized well-completion equipment, ficld
gathering lines and manifold systems, gas plants, and
sulfur-extraction equipment and technology.

Offshore Equipment and Technology v

Most of the modern equipment and technology em-
ployed in Sovict offshore oil and gas exploration and
production has been either purchased from the West
or reproduced from technology supplied by Western
firms. The Soviets have built five jack-up rigs copied
from a Western-built unit imported in 1967. Their
first semisubmersible rig was built in Finland with a
US firm as contractor. It was completed in 1980 and
placed in operation in the Caspian Sea early in 1982.
Three more copies of this semisubmersible rig have
been built at 2 French-cquipped assembly yard at
Astrakhan’ and are now operating in the Caspian Sea.
Finland has recently completed the delivery of threc
drillships to the USSR; two of these ships have
conducted exploratory work in the Barents Sea. and
the third operated southwest of Sakhalin in the fall of
1983 and is now off the coast of Vietnam. A joint
agreement is currently being sought with Western
firms for development of Barents Sea petroleurm
deposits. Large-scale development in the Barents Sc2
could be a multibillion-dollar undertaking involving
massive infusions of Western technology and equip-
ment.

At Vyborg, northwest of Leningrad, the Soviets have

-~completed onc semisubmersible offshore platform and

currently arc building two more. However, Finnish
technical experts indicate that this yard is incapable -
ol building rigs that are up to international standards
because of a lack of technical personncl. The Finns
belicve that the Soviets will seek Western assistance
to rehabilitate their rig-building program. Moreover,

s _J the Soviets will need




Western-manufactured equipment—high-pressure
blowout preventers, motion-compensation devices, and
drilling and production control systems—for their
of{shore rigs

{n addition to purchasing offshore cquipment and
technology, the USSR is conducting a cooperative
venture with several Japanese firms to explore the
offshore arca around Sakhalin. The Soviets purchased
onc Western jack-up drilling platform (the¢ Okha) and
have ordered a sccond (the Ekhabi), which is being
built in Singapore. They have leased geophysical
survey vesscls from Japanese and other Western
supplicrs and are negotiating with Western consor-
tiums to provide production platforms for usc in the
Chayvo and Odoptu offshore oil and gas fields at the
northeast tip of Sakhalin. However, commercial oil or
gas production is not expected from this arca before
the late 1980s. The USSR also is a partner in a
consortium (Petrobaltic) with Poland and East Ger-
many to explore for oil and gas deposits in the Baltic
Sea. This consortium is using a jack-up rig built by a
Dutch firm and furnished with drilling equipment
supplied by a US company. .

Pipeline Construction and Equipment

Since the early 1960s, imported large-diameter line
pipe has played a key role in Soviet construction of
gas, and some oil, pipelines. During the 1960s, the
USSR imported about 2.8 mi@on tons of pipe, almost
all 1,020 10 1,220 mm in diameter, Imports accounted
for about 40 percent of total Soviet pipe supply for oil
and gas pipeline construction during this period.
During the 1970s, the Soviets began to expand their
transcontinental gas pipeline network with 1,420-mm
pipelines, but they were unable to produce high-
quality steel plate for the manufacture of bigh-
pressurc line pipe. Thus, they were dependent on the
West, primarily Japan and West Germany, for 1,420-
mm pipe, as well as for steel plate for a small amount
of 1,420-mm pipe produced by Soviet pipe mills.
During 1971-80, total Sovict pipe imports amounted ~
to an estimated 1S million tons, of which about 10
million tons were 1,420 mm in diameter

As the Soviets expanded the large-diameter gas pipe-
line network, domestic capacity to produce-suitable
turbine compressors was inadequate (0 mect demands.
As a result, the USSR was forced (o rely on US and
West European (irms to supply gas turbines and sparc
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parts for a substantial number of 6ompr<ssor sta-
tions." During the 1970s, the West supplied approxi-
mately 300 gas turbines with capacities from 10 to 25

MW. The total installed capacity of Western turbine ™ -

compressor uaits accounted for about I$ percentof
total Soviet aperating compressor capacity in the
carly 1980s.

On the recently built~1,.420-mm gas cxport pipeline
from the Urengoy gasficld to the Soviet export termi-
nal at Uzhgorod, the USSR originally contracted with
Western firms 1o install 120 25-MW and five [0-MW
heavy-duty industrial gas turbines of US design.
Because of the US embargo, however, the USSR
decided to equip some of the compressor stations with
Soviet turbines. The Soviets announced that as many
as 22 of the 40 gas pipeline compressor stations would
be.equipped with Soviet turbines. However, US-
designed 25-MW gas turbines are being installed at
14 of 20 compressor stations

The Impact of Sanctions

In December 1981, following the declaration of mar-
tial law in Poland, President Reagan embargoed
cxports of gas- and oil-related equipment to the
USSR. Licensing controls were cxpanded to cover oil
and gas refining and transmission equipment in addj-
tion to exploration and production equipment and
technology. This action was aimed at stopping or
tetarding construction of the controversial gas export
pipeline to Western Europe. In November 1982, the
President removed controls for oit and gas transmis-
sion and processing equipment, thus reverting to the
status in existence before December 198 I—license
review with a presumption for approval. In return for
this action, the European allies of the United States
agreed to cooperate in undertaking a number of
multilateral studies designed to cxplore opportunitics
for increased Western cconomic and energy security.

B




_The US sanctions have had both adverse and positive
effects from the Soviet viewpoiat. Adversely, oil pro-
duction problems were exacerbated because Maoscow
could not acquire US high-capacity electric submers-
ible pumps during the year of the sanctions. Lack of
direct access to US high-pressure, corrosion-resistant
blowout preventers and other oilficld equipmeat prob-
ably slowed cxploration of new oil and gas ficlds north
of the Caspian Sca. The cimbargo-retarded delivery of
Western gas turbines and compressors for the gas
export pipcline led the Soviets to install still unproven
domestic gas turbines at several compressor stations.
These changes in plans and thic added confusion may
sct back the schedule for operation of the pipcline at
full capacity, but it will not impair Moscow’s ability
to dcliver the gas called for in existing conteacts with
Woest European purchasers on scacdule. In fact, the
pipclaying phase of construction on the export linc
was [inished in record time—about 18 to 20 months.
The US embargo was circumvented by C
firms that dclivered heavy-duty pipclayers and[ J
tupphcd turbine compressor scts
embodying US components‘and technology.

The embargo highlighted to Soviet leaders their coun-
try's vulnerability to sanctions and stimulated deci-
sions to accelerate improvement of some domestic
manufacturing capabilitics. As a result, the USSR
has-made progress in manufacturing large gas tur-
bines for gas pipcline service and heavy-duty pipe-
layers, increased quantitics of largé-diameter pipe.
and improved the quality of modern exploration and
production equipment. Morcover, the Sovicts have
been successful in contracting with non-US Western
supplicrs to obtain much of the equipment and tech-
nology they nced

Sorviet Reaction

The Sovicts reacted to the embargo defiantly. They
mounted a highly publicized campaign (0 build the
gas export pipeline, tuted as a top-priority project,
ahead of schedule. Whea the US embargo was lifted
in November 1982, the Soviet campaign continued, as
Moscow was evidently determined not 1o be vulnera-
ble to direct or indirect influcnce exerted by the
United States. Completion of the gas ‘export pipeline
in record time was parallcled by the efforts of Sovict
industry to aceclerate the introduction of large pipe-
fayers and large gas turbines for pipcline seevice. This

responsce-entailed some diversion of manpower and
facilities, as well as disruption of planning and pro-
duction of other goods, but the Sowct leadership was
willing to pay the price. —
The attitude of high-level Sov:d officials tcgardmg
trade with the United States for petroleum cquipment
and technology has hardened in recent years because
of the cmbargoces imposed since 1978. t. A

B ot

- " ] stated in 1983 that there is
na official Soviet policy against purchase of US
petroleum equipment, but because of recent US poli-
cics it is unlikely that the USSR will pgrchase much
US cquipment in the future, especially if comparable
cquipment is available elsewhere. Morcover, he -
claimed that the Soviet Union-would demand from
US suppliers convincing documeatary evidence of
their ability to deliver the equipment.

c -

J,- questioned the ability of US suppli-

crs 1o guarantee that they will be able to honor
contractual agrecments to supply petroleum equip-
ment and scrvices to the USSR’in the face of any
future political actioa by the US Government. He
stated that, without sanctity of contract, the Soviets
would favor the purchase of West European, Canadi-

an, or Japancsc equipment oveg that from the United
States whenever possible.

Despite the official Sovict reaction that the US
cmbargo had not been effective, [
high-level Saviet netralenm industry officials ‘C

1983 & 2indicated that the
sanctions had caused considerable disruption and
dclay in some cnergy construction programs

~]




Alternative Western Suppliers J
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[ d
J f\vailable statis-

tics on Sovict orders for Western ot and gas equip-
ment reveal that the volume peaked sharply in 1981,
when large orders were signed for the purchase of line
pipc and equipment for construction of the Siberia~
to-Western Europe gas pipcline. About $4.3 billion
worth of orders were recorded in 198¢, $1.3 billion in
1982, and only $825 million for 1983 :

Soviet oil and gas industry officials have been active
in recent months searching for non-US Western
supplicrs capable of manufactuging US-designed
equipment for onshore and offstiore operations. Much
of this effort has focused on acquiring state-of-the-art
geophysical surveying vessels, decp-drilling and pro-
ducing systems, and components for such systems—
mostly related to exploration and development of
Barents Sca oil deposits. The USSR is now seeking
credits to finance the purchase of equipment in these
categories

e
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* Premium threads, used to connect zections of dowahole tubing in
s well, incorporate specially designed scals. They arc considernd
cssential to prevent leakage, especially in sour gas applicatior:
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Initiatives in COCOM

An ad hoc group in COCOM was established in carly
1983 to identifly and consider the casc for controlling
high-technclogy items (cquipment, materials, and
technical data not now contrelled), including thosc
with oil and gas applications. The United Statés
proposed a list of 21 oil and gas equipment and
technology items deemed to meet the COCOM strate-
gic criteria—that is, items having significant actual or
potential military use by the USSR. (Thesc items arc
summarized in 11 categorics in table 2.) Bilateral
discussions were held with most of our COCOM
partners

The other COCOM nations were not completely
persuaded by the US proposals and have not-agreed to
coatrol dll the items. If the proposed list were used by

- the United States as a basis for anilateral national

security controls, firms that produce the included
items could be denied US licenses even if COCOM
refuses to include these items on its control list. But
US leverage on the Soviet Union in the area of oil and
gas cquipment is limited and. continually diminishing.
US firms still have a unique contribution to make in
providing certain specialized items of equipment—
such as high-capacity submersible pumps—but even
in these arcas other Western countries could gear up
to supply these items within a few years. Morcover,
any reapplication of export controls or proposed
COCOM initiative on technology that has no clearly
identifiable dircct military application is unlikely to
be supported by US allies

The Role of Technology Transfer During 1984-90

The Sovict oil and gas industries have raised the leve! =

of domestic technology and equipment in use during
the past few years, and steady improvements arc
likely over the remainder of the decade. However, as
the USSR secks to discover and develop new onshore
and offshore oil and gas deposits, it will encounter




Table 2
Strategic Oil and Gas Equipment
-Proposed for COCOM Coatrols

Ttem

Application

Dccp, submersible, high- -
sure purps with & capacity of
at least 135 tons per day of
luid at depths grester than 600
meters (!L_-l_lJl)

-$wondary ail recovery (Lo
handlc increasing volumes
of water produced with oily

Geophysical/scismic survey
vessels including geophysical
hardware and softwarc systems
(IL-1416). including positioaing

Offshocc oil and gas cxplo-
ratioa .

Navigation, direction-finding,
radar, and sirbocac communi-
cations cquipment ([L-1501),
including satcllite navigation
equipment

Acoustic and/or ultrasoaic sys-
tems or cquipment specially de-
signed (or locating underwater
or subterrancan objects

Offshorc oil and gas explo-
ration

Oil and gas cxploration {on-
shore and offshorc)

Gravity meters and components
thereof with en accuracy of 0.1
milligal (1L-1595)

"6inlﬂand gas c-;mlo;'a‘lion (on-
shore and offshorc)

Exploitation of sour gas/oil
deposits

Corrosion-resistant oil- and gas-
producing cquipment capable of
operating in cocrosive environ-
ments containing morc than 10
parts pcr million hydcogean sul-
fide 2nd carbon dioxide (IL-
1100 NI)

Exploitation of deep oil and
gas deposits

High-pressurc/high-tempera-
ture oil- and gas-producing
equipment capable of opcrating
al pressurcs exceeding 350 at-
mospheres and al temperatures
.ngovc 93°C(1L-1100 Ny

Decp-well drilling rigs and sys-  Cxploitation of deep oil and
tems capablc of operating below  gas deposits

3.000-mcter depths ([L-1500

ND

¥

Magnc(o—(c-li;:ric sysl;;\;.(lL-‘
1500 N1}

Well-logging cquipment and re-
lated computcer hardwace and
software (IL-1500 N{)

Otl and gas cxploration (on-
shore and offshorc)
Evaluation of oil and gas
discoverics, especiatly decp
deposits

Mud-logging equipment and
technology and related com-
puter hardwarc and softwarc
(IL-1500 NI}

Decep-drilling cperations un-
der high -pressure, high-tem-
peraturce, and corrosive con-
ditions

~

Non-COCOM Availability
Nanc: could bc é.c-vélo-ocd in
about two years

Nane for onboard high-
“technology equipment

Noac

Nonc for offshorc position-
tng cquipment; nonc {or
sidc-scan sonar equipment;
’ and Sweden for
»uvoouwm profiling equip-
ment

Sweden

Acgentina, Austria, Brazil,
Mcuxico, Sweden, and Vene-
zucla have limited capabili-
ty 10 supply some of this
cquipment that is based on
COCOM technology

Argenauna, Austria, Brazil,
Mexico. Sweden, and Vene-
zucla havce limited capabili-
ty 10 supply somc of this
cquipment that is based on
COCOM technology
Nonc for complete systems;
Austnia, Brazil, Finland,
Mexico, Singaporc, Sweden,
and Switzerland have timit-
cd capability for some
cquipment items based on
COCOM .technology:

USSR and Romania make

systems of inferior quality

Nance at preseat in West:
USSR (low quality)

Nonc for complete systems;
Austria, Hungary, USSR,
Romania. Sweden, snd Tai-
wan have limited capability
to produce some itenis of
inferior quality

Very limited in teems of

computer hardware and
soltware

Potential Military Significance

Nuclear propulsion syst~ms (peessur-
ized water reactors) oa submarines.
strategic underground petroleum stor-
agc sites. ’

Aantisubmarine warfare; clectronic
countcrmeasures; detection and identi-
{ication systems: improved command,
control, attack. and cvasion

fxpabili(ics. -

Targeting: reconnaissance: support of
submarinc-launched ballistic missilc
systems; antisubmarine warfarc.

Submarinc navigation: undcrwater de-
tection systems: antisubmarine war-
farc: weapons guidance systems:
survcillance and {irc-control sysicms.

Military incrtial-guidance systems and
mapping (o land. sca. snd air weapons
systems.
Military applications requiring special
matcerials, processing. and manufactur-
ing techaiques, andfor mctaliurgy foc
rocket and jet engincs and new weapon
systems where metal fatiguce, (ailurc,
and wcar arc critical.

Military applications requiring special
processing and manufacturing tech-
fiques. and for metallurgy for rocket
and jct engines and ncw weapon sys-
tems where mctzl (atiguc. (ailurc, and
wear are critical.

Maaufacture of decp submersible vehi-
cles: underground nuclear testing mon-
ttoring. and sampling: developmient of
NCw wcapon systcms.

Aatisubmarine warlare: low-(requency
communications sysicms.

Airborne clectronic countermeasuces:

avionics: naval systcems: antisubmarine
war{ace; underground nuclear testing:
WEAPON Systems.

Airborac clectronic countermeasures:
avionics: naval systcais: antisubmacine
warlacc (nonacoustic detectionl.




deceper and more complex geologic conditions—often-
in highly corrosive cnvxronmcntf ;under high pressure
and temperziure. These conditions will pose a sub-
stantial challenge to the equipment manufacturing
sector, which thus far has been unable to meet
domestic demand for high-quality petroleum drilling
and producing equipment or advanced state-of-the-art
production techniques and systems.

Moscow will continue 10 purchase Western oivand gas
technology and know-how into the 1990s, especially
that for finding and developing deep, less accessible
onshore and offshore reserves. We believe future
purchases will cluster into 10 broad categorics:

¢ Oil and gas exploration equipment.

¢ Decp-well drilling equipment and technology

« Fluid-lift and oil-treatment equipment.

» Offshore drilling and production platforms and re-
lated systems.

« Computers and automated control technology and
equipm=nt.

* Specialized corrosion-resistant drilling and produc-
tion equipment for high-pressure, high-temperature
service.

« Enhanced oil recovery tcchnology and equipment.

» Gas pipceline equipment.

« Secondary oil-refining equipment.

» Gas-processing equipment.

The Soviets probably will continue to pursue ap-
proaches other than outright purchase for acquiring
Western technology. They rcgularly collect informa-
tion on Western-developed technology and equipment
through open and covert means. They also use joint-
development projects. such as the Sakhalin offshore
cxploration and development agreement with Japan to
obtain Western know-how and equipment—and these
projects have the added benefit of not requiring large
up-front payments of hard currency. Moscow is
currently pursuing a joint oil and gas exploration and
development scheme for the Barents Sca. For these
Jjoint projects to achieve success, however, the Soviets
will have 10 overcome their past reluctance to grant
forcign firms access to geologic and ficld data

The effect on oil and gas output of purchases from
abroad and improvements in domestic technology will
ultimately depend on the ability of the Sovicts to
assimilate and apply them on a timely basis. The

SSectEl

Barents Sea Development

In the expectation of major long-term benefits, the-
USSR views the development of Barents Sea hydro-
carbon deposits as a high-priority project. Any oil
Jound there in the near future is not likely to be
available for domestic use or for export—even with -
significant Western help—until well into the 1990s.
Because of the huge gas reserves available onshore in
West Siberia, gas discoveries in the Barents Sea are
unlikely to be developed before the year 2000. (Soviet
officials admit that a Barents Sea oil development
project will 1ake 10 to 5 years for maximum rates of
production to be realized.) The eventual cost of
developing a large discovery (for example, the size of
that at Prudhce Bay on Alaska’s northern coast)
could easily arnount to $25 billion, depending on its
size. distance Jrom shore, water depth, reservoir
depths, and ice conditions

In 1983 the Soviets signed an agreement with a
consortium of seven Norwegian firms to provide a
general work plan for exploration and development of
oil and gas deposits in the Barents Sea. This
3135.000 study detailed the technical assistance the
USSR will'require to explore an area covering about
one-third of the central Barents Sea. In May 1984, a
Deputy Minister of Foreign Trade, Vladimir Sush-
kov, declared that the Soviets have begun negotia-
tions with Norway for offshore equipment purchases
that could amount to $10-11 billion. He also has
called for US and Canadian cooperation for develop-
ment of the offshore oil potential in the Barents Sea.
Moreover, he claimed that Japanese and West Euro-
pean firms were no longer restrained by US licensing
policies in offshore oil expioration and development
equipment and were actively seeking contracts with
the USSR for delivery of such equipment anc tech-
nology




track record, however, as clsewhere in Soviet civilian
industrics, has been poor.* Soviet rescarch institutes
and kcy industrial ministries have frequently acquired
state-of-the-art knowledge and have closcly studied
and tried to copy Western techniques and cquipment.
But the timely application of this knowledge and
cquipment in large-scale field projects has been diffi-
cult, primarily because of systemic constraints—a
dysfunctional incentive and reward systém and a .
reluctance on the part of managers to take nccessary
risks. The Sovicts recognize these problems and have
made some prclimindry‘atlcmpts at solving them. .
However, we do not expect the kind of fundamental’
changes that would allow the cffective assimilation of
new and improved technologics on a timely basis or on
a scalc that would dramatically raisc ef ficiency gnd
productivity in the oil aud gas industries.

For at least the remainder of the 1980s, the bulk of
Soviet oil and gas production will continue to come
from large, relatively shallow deposits that pose few
scrious technical obstacles to exploitation. An increas-
ing share of output will, however, originate from
deeper deposits in more complex geologic environ-
ments, where—in the absence of unexpected progress
in Sovict manufacturine capabilities—Western equip-
ment will be needed.

The dcnizifof Western equipment would require the
Soviets to allocate much more investment to indus-
trics manufacturing oil and gas cquipment and would
make energy production more difficult and costly.
Aside from the investment impact, it would produce
ripple effects in the cconomy, but these could be
minor and, in any event, difficult to quantify. The
cffort that was gallied o complete the laying of the
gas export pipeline ahead of schedule is only onc
indication of Sovict willingness to devote resources to
what Moscow considers high-priority projects. More-
over, the capabilitics of not only Soviet industry but
also of other potential suppliers of oil and gas equip-
ment outside the circle of traditional Western suppli-
ers such as Mexico, Brazil, and Singapore are improv-
ing rapidly. The developing capabilities of these
suppliers may limit the duration of impact of a future
cmbargo to the 18 to 36 months needed to brine nar
US facilities into production of desired items.

KL
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Appendix

USSR: Selected Petroleum Equipment Plants

Table A-1

Regional Summary of -

Listed Plants

Number of Nuomber of
Plants _ Plants

Total 90 Udmurt ASSR 2

A. Belorussia and the Ukrsine 16 Astrakhan® Oblast 1
Belorussian SSR Y 1 Chelyabinsk Oblast 1
Ukrainian SSR 1s Kuybyshev Oblast {

B. Caucasus regions 25 Perm'® Oblast 3
Azerbaijan SSR 19 Saratov Oblast 1
Georgian SSR 2 Sverdlovsk Oblast g
Degestan ASSR t Yolgograd Oblast 3
Rostov Oblast 3 E. Kazakh and Central Asian tegions b

C. North and Central regions 14 Kazakh SSR 1
Gor'kiy Oblast 2 Tajik SSR 1
Kursk Oblast 1 Turkmen SSR 3
Leningrad Oblast 6 F. Siberia and the Far East 4
Moscow Oblast 3 Altzy Kray 1
Orel Oblast 1 Tyumen® Oblast 1
Tula Oblast 1 Chita Oblast 1

D. Volga-Urals regions 26 Khabarovsk Kray 1
Bashikir ASSR 1
Tatar ASSR 5
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Table A-2
" Tubular Goods and Large-Diameter Pipe

Plant and General Location . " Major Products Output Details/New Construction.
A Belarussia sod the Ukraine o - T
Novomoskovsk Pipe Plaw. kovsk, Ukrainian - 1,020-mm-diameter pipe Estimated 1985 production-—180,000 tons.
SSR) — e — i SRS
Dneprodzerzhinsk Pipe Plant (Dacprodzerzhinsk, Ukrai-  Drill pipe and casing °
nian SSR) ) e e
Khartsyzsk Pipe Plant (Khartsyzsk, Ukrainian SSR) 1,029+, 1,220-, |,420-mm- Longitudinal-weld gas pipcline pipe; estimat-
. diameter pipe . ed 1985 production~-820,000 tons.

Libknekht Pipe Plant (Dncpropetrovsk, Ukreinian SSR)  Drill pipe; casing

Zhdanov Pipe Plant-llich Works (Zhdanov, Ukranian Drill pipe and casing, spiral-  Estimated 1985 large-diameter output—

SSR) weld 1,020-mm-diameter 60,000 tons.
pipc .

B. Caucasus regioas-

Rustavi Metallurgical Plant (Rustavi, Georgian SSR) Casing

Azerbaijan Pipe Plant imeni V. L. Lenin (Sumgait, Drill pipe

Azesrbaijan SSR) ’

Taganrog Mctallurgical Plant (Taganrog, Rostov Oblast)  Casing and drill pipe

C. North and Central regions _ : )

Vyksa Pipe Plant (Yyksa, Gor'kiy Oblast) ) Multilayer 1,420-mm-diam-  Estimated 1985 production—500,000 tons.
cter pipe

D. Yolga-Urals regions )
Uralmash Mctallurgical Plant (Sverdlovsk, Sverdlovsk

Oblasy)

Al'met’yevsk Spiral Scam Pipe Plant (Al'met'yevsk,

Tatar ASSR)

Kamensk-Ural Mctallurgical Plant (Sverdlovsk, Sverd-

lovsk Oblast)

Severskiy Pipe Plant (near Sverdlovsk, Sverdlovsk

Oblasy _

Chelyabinsk Pipc Plant (Chelyabinsk, Chelyabinsk 1,020-, 1,220-mm-diameter Produced 2bout one-fifth of total pipe output

Oblast) : pipe; casing in 1970. Plant began producing casing in 1980
(70,000 tons a year) Estimated 1985 large-
diaméter pipe production—700,000 tons.

Volzhskiy Plant (Volgograd, Yolgograd Oblast) 1.020-, 1.220-, 1,420-mm- Estimated 1985 production—4 50,000 tons.

diameter pipe
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Table A-3 .

Heavy-Duty and Aeroderivative Mechanical-
" Drive Gas Turbines for Large-Diameter .
- Gas Pipeline Service

Plant and Location T Function T e

A Belorussla and the Ukraine T T
Sumy Machinc Construction Plant (Sumy, Ukrainian Produces, pipeline compressor associated with 16- and 6-MW acrodcriva-
SSR) ’ tive turbines. ~ e e
C. North aud Central regions e e i e
Nevskiy Machine-Building Plant (Leningrad, Leningrad  Assembles gas generator for 25- and 10-MW industrial gas turbines.

Oblast) ) . ) ’

Leningrad Turbine-Blade Plant (LZTL) (Leningrad, Produces turbinc blades for all types of industrial gas turbines.

Leningfad Oblast) : . _ e
Leningrad Metals Plant (LMZ) (Leningrad, Leningrad Produces power turbine for 25-MW industrial gas turbine and associated
Oblast) pipeline compressors. . e
Leningrad Gas Turbine Plant (Leningrad, Leningrad Administratively connected to LMZ but primarily manufactures large
Oblast) turbines for power gencration. e
D. Volga-Urals regions . ——— e
Kazan® Aircraft Engine Plant (Kazan', Tatar ASSR) Converts aircraft engine 1o gas generator for 16-MW acroderivative. o
Sverdlovsk Turbomotor Plant (Sverdlovsk, Sverdlovsk Produccs 16-MW industrial gas turbines.

Oblast)

F. Siberia and the Far Fast

Khabarovsk Machine Construction Plant (Khabarovsk, Produces 10-MW industrial gas turbines.
Khabarovsk Kray)




Table A4
Other Equipment for Exploitation of
Oil and Gas Resources

Plant a;i—é;t_xcnl Loa;;n T -__ Major P;ducu - Output Details/New Conftmaion— .
A. Belorussiz and the Ukraine o T _ ::1
Drogobych Machine-Building Plant (Drogobych, Rock bits .
Ukrainian SSR) : N
Khar’khey Electrical Machinery Plant (Khar'kov, Electric downhole motors,
Ukrainian SSR) clectrodrills, possibly elec-
) tric centrifugal pumps -

Poltava Diamond Instrument Plant (Poltava, Ukrainian Diamond drifl biws Uses “Slavutich™ alloy for synthetic
SSR) ) diamonds.
Oil Drilting Equipment Repair Plant {Kalush, Ukrainian  Special packers
SSR}) .
Kicv Instrument Plant (Kiev, Ukrainian SSR) Well-logging units
Kiev Armature Plant (Kicv, Ukrainian SSR} Valves
Frunze Plant (Sumy, Ukrainian SSR) ) Piston compressors
Sumy Pump Works (Sumy, Ukrainian SSR) Oil-pumping units
Mush Zavod (Chernovtsy, Ukrainian SSR) Refinery equipment—oil

pumps, compressors, heat

exchangers
Minsk Electric Engineering Plant (Minsk, Belorussian Cathodic protection equip-
SSR) . meat for pipelincs
B. Caucasus regions = .
Baku Instrument Plant (Baku, '/.\z.crbaiian SSR) Various typ<s of insteu- Put into operation in 1960; expanded in the

ments foc petroleum and late 1970s.
chemical industries; tongs

for servicing sucker rods;

geophysical equipment; in-

strumeats for testing drill-

ing muds and cement

Bakinskiy Rabochiy Machinc-Building Plant (Baku,
Azerbaijan SSR)
’

A large variety of drilling, One of the largest Soviet equipment plants;
-production, and refining ncw shop to produce rod pumps (“oil well
equip .such as pumping  pumps™) built in 1978.
jacks, various types of

pumps, drilling equipment;

heat exchangers, oil scpara-

tors, and other refinery

equipment; well-servicing

cquipment

Petrov Engincering Works (Baku, Azerbaijan SSK)

Mobile offshore drilling and
production platforms

Bol'shevik Machine-Building Plant (Baku, Azcrbaijan
SSR)

Rock bits, fishing, and other  In operation since about 1900,
miscellancous well-servicing

equipment; specislizes in

soft formation coring and

drilling bits

Dimitrov Machinc-Building Plant (Baku, Azerbaijan
SSR) -

Tongs, high-pressure valves,
well-servicing equipment

Kirov Drilling Instcument Plant (Baku, Azerbaijan SSK)

Drill bits of many types, tool ~ Founded in 1929 as a repair plant; production
joints, wellhead equipment of bits and tool joints began after World War
I1. The largest Sovict producer of tool joints
(approximately 500,000 per year).
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Table A-4 (continued)

s

Plant and General Location

Major Products

Output Details/New Construction

Dzerzbinskiy Machine-Building Plant (Baku, Azerbaijan
SSR)

Multiple-completion equip-
ment, rod pumps, gas-lit
valves

N

The major Soviet produces of rod pumps
expanded capacity during 1976-80. Plan to
build 135,000 pumps per ycar and repair up to
35,000 per year. In 1980 plan :(nned produc-
tion of bushingless rod pumps.

‘losif Kasimov Machine-Building Plant (Baku,
Azerbaijan SSR)

Wide varicty of oilficld
oquipm=nt, drilling-mud
units, well-servicing equip-
ment, well-logging units

Capacity of plam was expanded during 1976-
80.

Krasnyy Proletariy Machine-Building and i_lcpair Plant

(Baku, Azcrbaijan SSR)

Valves and other types of
fittings. sparc parts for drill-
ing oquipment, and oilficld
equipment repair

Pervdgo Maya Machine-Building Plant (Baku,
Azcrbaijan SSR)

Plant repairs 2nd overhauls,
drilling equipment

Licutenant Shmidt Machine-Building Plant (Baku,
Azerbaijan SSR)

Christmas trees, wellthead
equipment (inctuding well-
head equipment for cold cli-
mate and corrosive environ-
meats), portable rigs, rig
equipment

This is the oldest Sovict ailficld equipment
plant and one of the largest. Capacity was
expanded during 1976-80; during 1981-85
plant is to begin production of well-servicing
unite,

Bumu Sardov Machme—Bunldmg Plant (Baku, Azerbai-
jan SSR)

Drilling rigs, well-repair
anits

New stecl foundry was built during 1976-80.

Kishly Machine-Building Plant imen! Narimanov (Baku,
Azerbaijan SSR)

Turbodnills, pumping jacks,
drilling equipment

Capacity was expanded during 1976-80.

Volodarskiy Machine-Building Plant (Baky, Azerbciim
SSR)

Drilling, well-repair, and
well-logging equipment

Major supplier of drilling tongs.

October Revolution Machine-Building Plant (Baku
Azcrbaijan SSR)

Metal structure for offshore
drilling; micellaneous drill-
ing equipment

Petr Montin Petrolcum Equipment Plant (Baku,
Azerbaijan SSR)

Vslves, multiple-completion
equipment, wellhcad equip-
ment, valves and fittings for
refinery equipment

Krasnyy Molot Machine-Building Plant (Groznyy,
Dagestan ASSR

Refining equipment, well-
servicing equipment

Wellhead production shop planned as of 1977,

Kutaisi Electrical Machinery (Kuum. Georgian SSR)

Electrodrills, electric cen-
trifugal pumps

Krasnyy Kotel'shchik Production Association (Taganrog,
Rostov Oblast)

Steam generators for en-
hanced oil recovery

The major Sovict producer of these
geacrators.

Kalinin Pilot Plant (Baku, Azerbaijaa SSR)

Automation and remote
control devices for pipelines
and storage

Azinmash (Baku, Azerbaijan SSR)

Circulsting swivcls; well-
logging units

Petrolcum Equipment Plant- (Novocherkassk, Rostov
Oblast)

Well-servicing units; vibrat-
ing drilling machines for ex-
ploratory drilling

C North and Central reglons
Borets Machine-Building Plant (Mosoow Moscow Electric centrifugal pumps,  The plant's pumps are used for oil production,
Oblast) compressors water injection, and in the oil refining
industry.
F{ Y o
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Table A4

Other Equipment for Exploitation of (continued)

Oil and Gas Resources

Plaat und General Location Mo Prodocts T T gwe Deuils/New Canstruction.
Moscow Hard Alloys Combinc (Moscow, Moscow Diamoad drill bits T T e e
Oblast) ) . e . . - B
Mytishchi [astrument Making Plaat (Mytishchi, Poctable truck-mounted ex-
Moscow Oblast) - __ blocstion equipmcnl. o e e
Goomash Plant (Shehige, Kurx’; Oblast) Unit for installing masts for

. well repair _ e e
Livgidromash Association (Livay, Ore! Oblast) Eloctric centrifugat pumps Reportedly began producti on n_:ﬁso o
Nevskiy Machiac-Building Pfant (Leningead, Leningrad  Antiflare devices, gas e '
Oblast) bincs, compressors, deitl rigs e
Tyszhpromarmaturz Plant (Alelsin, Tula Obfa:t). 1 420-mm-diameter ball

: valves, (fot pressures up (o

75 atmospherc)

Vyborg Rig Assembly Plant (Vyborg, Leningrad Oblast)

Offshore drilling rigs

Krasaoye Sormovo Machinc-Building Plant (Gor'kiy,
Gor'kiy Oblast) :

T e

Elevators and possibly other
well-secvicing oquipment

D. Volga-Urals regions

Astrakhan' Rig Assembly Plant (Astrakhan’, Astrakhan®
Oblast) . .

Offshore drilling rigs

Ishimbay Machine-
ASSR)

Building Plant (Ishimbay, Bashkir

Iastruments for winding
cable, fishing tools, other
well-scrvicing equipment

Kuybyshev Machinc-Buildi
Kuybyshev Oblast)

ag Plant (Kuybyshev,

This pian( currcatly is the largest Sovict drill
bit plant. The £ Abit plant is 20
addition to the existing plant.

Rock bits, tool joints

. Kungor Machine-Building Plant (Perm’, Perm® Oblast)

Turbodrills and turbodrill
componcats; portable rigs,
miscellancous oilficld

Largest producer of turbodills;

oquipment e
Paviov Machine-Building Plant (Perm’, Perin® Oblast) Turbodrills and turbodril!
" components
Ocher Machinc—Building Plant (Perm”®, Perm® Oblast) Pipclayers "
Dzerzhinskiy Petroleum Equipment Plant (Sarapul, Rock bits, decp-well pumps Drill stem tester shop is (o be operational by
Udmurt ASSR)

1985 (capacity of 500 per year). Bit produc-
tion is limited.

Saratov Plant (Saratov, Saratov Oblast)

Rock bits, pressure regulat-
ing valves for storage tanks

Ural Heavy-Machine-
Sverdlovsk Oblast)

Building Plant (Sverdlovsk,

Drilling rigs Largest Soviet i

for drilling belo

€ manufacturer, especially
w 2,500 meters.

Veckhnyaya Pyshma Drilling Rig Planc (Veckhnyays
Pyshma, ncar Sverdlovsk, Sverdlovsk Oblast)

Drilling rigs Buili in 1981.

. Verkhniye-Serginsk Machine-Building Plan(
(Verkhaiye Sergi, Sverdlovsk Oblast)

Drill bi(§ A major drill bit producer.

Barrikady Machine-Building Plant (Volgograd,
Volgograd Oblast)

Mcdium- and heavy-drili
ags

The Bacrikady and Uralmash plants together
produce most Sovie( drilling rigs.

Petrov Machine-Buildin
Oblas()

¢ Plant (Volgograd, Volgograd

Various types of refining
oquipment: pumps, heat ex-
changers, cracking units,
coking chambers, storege

tanks -f

) Lo .
__._~___‘4_-._j__-..A.V;‘._ r""\.“"" I

\ Ve
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Table A-4 (continued)

Plant and General Location

Nefteavtomatika Association (Bugulma, Tatar ASSR)  Weli-logging units.

Major Prod'u;t.s"

.—O:t;u—l.l‘);t-ailslN.cw Construct’;o;

“To be expanded to build sutomated oilficld
units for ofl treatment, _°

Izhevsk Oil Machine-Building Plant (Izhevsk, Udmurt =~ Geophysical cquipmcnt,.

ASSR)

mud pumps for drill cigs

Al'met’yevsk Submersible Pump Plant (Al'met’yevsk,
Tatar ASSR)

Kazan' Compressoc Plant (Kazan', Tatar ASSR)

“.-.__G-as-lift compressors

Electric ceatrifugal pumps

Series producuoa reponcdl} .bcun in carly’
1980, with serious quality problems.

Uralkhimmash (Sverdlovsk, Sverdlovsk Oblast)

Rd’m_ing equipment

E. Kaxakh and Central Asian regions

Ashkhabad Pectroleum Equipment Plant (Ashkhabad,

Mud mixers, shale shakers, )

Put inu; ;;;n(ion in 1960. c—xmndcd in ll;c

Turkmen SSR) pumping jacks, refincry late 1970s.
. oquipment
Nebit-Dag Machinery and Repair Plant (Nebit-Dag, ' Derricks, mud mixers

Turkmen SSR)

Also repairs drilling u.zuipmcnl.

Ordzhonikidze Machinery Plant (Dushanbe, Tajik SSR) V—;lves and all other types of

fittings for oil industry,
principally refining

A major oil industry supplier.

Mary Machine-Building Plant (Mary, Turkmen SSR)

Electric centrifugal pumps

Produces about 1,500 pumps per year. .

Ust"-Kamenogorsk Plant (Ust’-Kamenogorsk, Kazakh
SSR)

Valves, switches, large gate

wnlune swallhond anvinmant
WR.USI, WEASSC oquiptiantl

F. Siberia and the Far East

Goological Prospecting Equipment Plant (Barnaul, Altay  Exploratory drilling rigs

Kray)

- Nizhnevartovsk Plastics Plant (Nizhnevartovsk,
Tyumen' Oblast)

lon-exchadge resins for pro-
tecting pipclines and other
equipment

Chita Machine-Building Plaat (Chita, Chita Oblast)

Compressor stations
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Sucret

Table 2

Strategic Oil and Gas Equipment
Proposed for COCOM Controls

[tem
Dccp, submcrsnblc hlgh -pres-
sure pumps with a capacity of
at least 135 tons per day of
luid at depths greater than 600
meters (IL-1131)
Geophysical/seismic survey
vessels including geophysical
hardware and software systems
(IL-1416), including positioning
and navtgauon systems.

Navxgauun, direction-! mdlng.
radar, and airborne communi-
cations equipment (IL-1501),
including satellite navigation
equipment

Acoustic and/or ullrasomc sys-
tems or equipment specially de-
signed for locating underwater

or subterrancan objects

Application

Secondary oil recovery (to
handle increasing volumes
of water produced with oil}

Offshore oil and gus cxplo-
ration

Offsho.r.c oil and gas cx[;lo-
ration

B

shore and offshore)

Gravity meters and components
thereof with an accuracy of 0.1
milligal (IL-1595)

shore and offshore)

Corrosionresistant oil- and gas-
producing equipment capable of
operating in corrosive environ-
ments containing more than 10
parts per million hydrogen sul-
fide and carbon dioxide (IL-
1100 NI)

High-pressure/high- lcmpcra-
ture oil- and gas-producing
cquipment capable of operating
at pressures exceeding 350 at-
mospheres and at temperatures
above 93°C (IL- 1100 NIy

Dccp—wcll drilling rigs and sys-
tems capable of opcrating below
3.000-mcter depths (IL-1500
NI

Mvz-agnclo-ivc‘lit‘xric sysl;rﬁ;-(lL-
1500 NI)

Wcll loggmg cqulpmcnl and rc-
lated computer hardware and
software (IL-1500 N1)

Mud-logging cquipment and
technology and related com-
puter hardwarc and software
(IL-1500 NT)

Exploﬂauon of sour zas/otl

deposits

gas deposits

Explonanon of dccp oil and

gas deposits

QOil and gas exploration {on-
share and offshorc)
Evaluation of oil and gas
discoverics, especially deep
deposits

Decp-drilling eperations un-
der high -pressure, high-tem-
perature, and corrosive con-
ditions

Oll and gas cxploralnon (on-

Oll and gas cxplorauon (on~

Exploitation of decp oil and

B COCOM ;cch_nolog)'

Non-COCOM Availability
Ncnc: couia bc d;vc;io-g)e.d in
about two years

‘ ‘Na»nc.fc'ar onboard high-

technology equipment

None

None {or offshore position-
ing equipment; none for
side-scan sonar equipment;
Jand Sweden for
subbottom profiling cqunp-

mcnl

chdcn

Argentina, Austria. Brazil,
Mexico, Sweden, and Vene-
zuela have limited capabili-
ty to supply some of this
equipment that is bascd on

COCOM technology

Argentina, Austria, Brazil,

Mexico, Sweden, and Vene-
rucla have limited capabili-
ty to supply some of this
cquipment that is based on

\'onc for complete syslcms
Austria, Brazil, Finland,
Mexico, Singapore, Sweden,
and Switzerland have limit-
ed capability for some
cquipment items based on
COCOM technology:
USSR and Romania make

systems of inferior quality

None at preseat in West;
USSR (low quality!

Nonc for complete systems:
Austria, Hungary, USSR,
Romania. Sweden, and Tai-
wan have limited capability
to produce some items of
inferior quality

Very limited in terms of
computer hardware and
software

Potential Military Significance

Nuclcar propuision syst~ms (pressur-
ized water reactors) on submarines.
strategic underground petroleum stor-
age sites.

Antisubmarine warfare; clectronic
countermeasures; detection and identi-
fication systems: tmnproved command,
control, attack. and evasion

capabilities.

Targeting: reconnaissance: support of
submarine-launched ballistic missile
systems; antisubmarine warfare.

Submarine navigation; nnderwater de-
tection systems: antisubmarine war-
fare; weapons guidance systems:
surveillance and fire-control systems.

Mlhlar)' inertial-guidance systems and
mapping for land, sea, =nd air weapons
systems.

Military apphcauons rcqumng special
malterials, processing. and manufactur-
ing techniques, and/or metaliurgy for
rocket and jet engines and new weapon
systems where metal fatigue, failure,
and wear arc critical.

Mtluary apphcauons rcqumng special
processing and manufacturing tech-
niques, and /or metalturgy for rocket
and jet engines and new weapon sys-
tems where mctzl {atigue, failure, and
wear arc criti

Manul’aclurc o dccp submcrsublc vchl
cles: underground nuclear testing mon-
itoring, and sampling; development of
new weapon systems.

Antisubmarine warfare; low-frequency
commumcauons systems.

Airborne clcclromc countermeasures,
avionics; naval systems: antisubmarine
warfarc; underground nuclear testing:
weapon systems.

Airborne clectronic countermcasures:
avionics; naval systems; antisubmarine
warfare (nonacoustic dctection).




