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TO Milton hovner. Department of State

SUBJECY: Questlons on Soviet Energy Capabllltles

Attachéd is our attempt to answér'your questions'on
Soﬁiet energy capabilities. We have enlisted OSI's
support to answer the question on alternative enercy
sources. Unfortunately, we are unable to respond to the
questioh on energy related environmental technology.

Since no request was made for information dn nuclear
power, we assume that the AEC is responding to your

needs on this subject.

If you need acéditional information to supplement

what has been provicded in soxe haste, piease call at

-your conveniance.
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What are +the Soviet carzatilities in techiroloay affectina the
develocment of convent-cna. eners. sources, Suci.as <oal?

Althoagh in a few specific cases Soviet technology might be
useful to tHe us coal mininc lndustrv, the USSR lags behind the
US in most phases of coal mlning technology == underground
mlnlng, strln mlnlng, and ccal preoaratlon. Much of the Soviet
lag can be traoed to a cecision in the early 1960s, when
invesﬁmenﬁ in the coal industry was curtailed in favor of more
rapidsexpénsion of tke o3l ang natural gaé'industries. Subseguently,
the léadefship docided to modernize the coal industry and’ launched
a formal program covering the period 1968-75.

The USSR lags far bahind the US in strip mining technology.-
For.exa:ple, the USSR is now in the process of designing and
developing draglines with bucket capacities of 80 cubic métérs,
but this is less thon half the cupacity of the largest dragline
procduced in the US. The USSR, ia fact, has purchased some of this
technology abroad. Strip mining equipment has been imported
from East Germany, while small asmounts of other types of
equipment have been purchaséd from non-Communlst countries.

AL :]'delegation that.visited the USSR in 1970
concluded that Soviet nmining machines generally do not appear
to be applicable under :ost[:_]mininé conditions. They noted,
however, that one particu}ar type of roof support mechanism

might be uéeful if gfeater application is made of long-wall




mining methods[f _:) Hydraulic mining of coal is another
area in which the USSR might ha&e.something to offerZ:' :ﬁ

l lseeé definite commercial possibilities for

tais technology; al ’ delegation was scheduled to go to

the USSR in April 1974 to initiate discussions on cooperation

with the USSR in this field.

Apotheé aspect of Soviet coal mining technology that might
be useful C: :]relates to deep coal seams. Thes seams
#re oéten éaseoué and subject to outbursts of éas and rock.

E: :gkan coal mining safety that inspected Soviet
coal mines in 1973 concluded that the USSR is ahead of [ T}

in the development and use of shield-type supports.




What do we need in the way of Soviet data not already published
on oroduction, demand, consumotion, ard trade of forms of
energy? dow valuaile would forward estimates be in these areas?

Soviet published data on overall production and trade of the
major forms of energy -- cil, natural gas, coal, electric power --
are génerally adeguate‘for our needs. In recent years, howgver,
Soviet trade statistics on oil no longer reveal a breakdown of
delivériesfof crude oil andvpetroléum,products to importing
count#ies.: Suca avbreakdown of oil trade statistics in the
formaé available through the 19605-would.bé helpful in assessing
the fiow of Soviet:oil exports. |

Iﬁformétion on Soviet consumption of and demand for oil,
natur#l gas, coal, and electric power is not available from
publi#ﬂed.sourdes. Such data would be éxt:emely useful,
espeé{ally consumption of energy by majéf éCOnomic sectors,

'td evgluaté Soviet industrial gro@th and ostimate future grthh
in So&iet energy use. In particulaf, we would like to know
aboutzinveﬁtories.of oil, output of petroleum products, refinery
capacity, uraniumvsupplies, capacities of 'gaseous diffusion
plants, and costs of construction and operation of nuclear
power'plangs. o .

Very little reliable information is available from Soviet
sources on blans and forecasts for energy procduction and trade

beyond 1975. Acquisition of Soviet estimates for the future




would be invaluable in assessing the Soviet position in the
future world encrgy picture. Information especiélly needed
to determine future Soviet energy capabilities includes
proved reserves of oil And gas in Siberia, planned production
and imports of oilfield and coal mining equipment, plans forv
offshora exploration for oil and gas, planned expansion of
nuclear powerplant capacity, and investment (total and

regional) in the various energy sectors.




What are Sviet capabilities for developing alternative
energy sources, tor ecxample, solar and synthetic fuels?

Magnetohydrodynamic Powex Generation

Magnetohydrodynamic power generation (MHD) is essentially
a cogl-based technaiogy, since it can be fired directly with
coal, or from gas genefated from a coal gasifier'attached to
the end of an MHD generator. Moreover, recent results of
coal-fired MHD experiments indicate that coal-slag may be
an excellent protective coating capable of extending the
lifetime of MHD electrodes. The US leads the world in studies
on coal=-%ired MHD.' The Soviets chose natural gas as the primary
fuel for their MHD generators. However, they are now prepared
to switch to coal-fired MHD because of the promise of'this
techniqge'and because they realizg that their natural gas
supplies are too valuable a commodity to be used as a
fuel for electri: power production.

The Soviets lack the technical»sbpﬁiﬁtication of the US
in'such areas as computer modeling of the MHD flow proéess,
generator design, superconducting ﬁagnets, and extraction 6f’
iargé powér outéqts. Aithough the Soviets have done more |
materials work -- materials development is critical to the
sﬁccess of MHD -- there have been no significant results. The

US has done far less materials R&D and has taken a different




approach. Only new is a significant materials effort for MHD
being undertaken in this country. However, based upon the
Soviet's experience, this late start does not éppear to have
put the US at a disad&antage to the Soviets.

Tﬁe only area where the USSR feally leads the US is in the
"nuts%and-ﬁolts" department. The Soviets have a large, loné-duration
test éacility, the U-25. Throughrthe US-USSR MHD exchange program,
the Ué’will build an MHD duct to be tested in the U-25; the
Soviegs wiil receive in return access tb US technical expertise
and te a Us supercohducting magnet for testing on a smalle}

MHD generator; the U-02. The program seems to be, at the moment,

a fairly equal "quid pro quo."

Syntherec Fuels

The Sov1et Union. has large reserves of oil and natural gas.
It makes little sense for the Soviets to develop a synthet1C'fuels
industry when they have such 1arge quantities of these clean,
easilyitransportable, and -- in somejcaseé -- readily extractable
fuels. It is doubtful, then, if the Soviet Union has any |

. expertise in syntheﬁic fuels comparable to that found in the US.

Geothermal Energy

The Soviets have been 1nvestlgat1ng the possibility of using

geounermal energy sources for power generatlon for a number

of years but they have been slow in building power plants. The




only known operatihg plants at the present time are some fairly
low capacity plants in Kamchatka. The Soviets thercfore are
generally behind the US and several other Western countries in
using geothermal_energy'sources for generating electrical power.
Furthermore, the Soviet impetus for developing such power sources
currently seems to be less than that of the US.

The exploitation of geothermal water for non-electric power
purpcses has received more empﬁasis in the USSR. Several towns
and industries have been supplied with hot water for heating and
cooling purpoges. In this part of the problem, the Scwviats
probably are about on a par with tﬁe West.

The Soyiets havevhad in operation since about 1967
a small geothermai power station utilizing freon as a heat
exchanging ﬁedium; Because of this experiénée, they possibly
could:have some useful technological data to share with the US.
They also have active plans to use underground nuclear devices
to frécture roéks;‘thereby allowing water to be pumped in from
the sﬁrface to absorb the heat. These So;iet plans méy be in a
fairlf advanced stage, and useful information in this area

probably;is available if they are willing to share it.
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Solar Protovoltaic Coaverters

In the use of photovoltzic or solar calls the Sov1ets
have an overall capability comparable to that of the US.

Taelr solar cell progfar has been mainly oriented toward space
appllcatlons. Slllcon cells, co%naraale to those used in the
west,éare used by the Soviets and considered by them to be the
best for near earth applications. They{have fabricated gallium
Varsenide cells and consider thenm superior for use in extreme
regioﬂé of szace because of cood aigh temperature preperties
and better csaration at low levels of ligh£ iilumination.

Two Soviet éeveloped photovoltaic systems offer promise for
improvements over preSently used solar cells. These,are a
vertically illuminated silicon cell, the "Photovolt", and
heterojunction callium arsenide—galliun aluminum arsenide
solar cells. The Soviets probably have used the "Photovolt"
in space ap311cae13ns, specifically in systens where high
voltage is reguired. They claim that for. terrestrlal appl*catlons,
with solar concentrates and water coollng, they can obtaln a
power output that is much greater than that of ordinary silicon
solar cells, These clains have not as yet been proven.

The galiitm arsenlde—galllun alumlnum arsenide heterojunction
cell may be::cre efficient thzat any of the silicon cells.
Informationiabout Soviet prototype devites using this material
is notcavailableg But its development has pPicked up outsideArhe

USSR and appears promising.




What are Soviet cacabilities in cxploration

technolosv, esvecially oil and gas?

In general, che level of petroleum exploration
technology in the USSR is about 10 to 15 years behiné
that in the US. 1In the geophysical aspect of exploration,
- the Soviets are good in theory but relatively backward in
practical application. They are just getting underway on-
the use'of digital computer field recording units angd
develo?ment ofipleyback centers to process seismic cata.
Such operations have been employed in Western oil ané gas
erploration for nore than 10 years. The lack of such
eéuipment in the USSR has .hinderecd Soviet efforts to
ekplore deep formations (below 2,500 meters) and to mep
deeo compler faulted strata and permafrost areas.

' Even when petroleun prospects are located, Soviet
efforts in drilling, testlng, and logglng of wells are
hampered by technlcal der1c1enc1es.‘ Thelr exten51ve use
of turbodrilling, lnstead of rotary drilling, has caused
problens because the turbodrill is inefficient for drllllng
to depths below 2,000 neters. Drllllng operatlons in
general are inefficient because of poor quality drlll
blts, poorly developed drllllng fluids, and 1nadeuate
blowout preventor ecuipnent. Drilling in the Siberian

permafrost regions is a particularl?'difficult job.




Soviet eguipment is inferior to Western equipment for
evaluation of potential oil and ga§ reservoirs where high
temperatures and pressures are encountered, usually at
considerable depths. Soviet drillers spent 4 years
drilling an exploratory well to a depth of 21,000 feet.

US drillers normally drill such a well in about 6 months.
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