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CHAPTER 5

The Soviet Electric Power Industry

Ever since Lenin articulated the goal of
electrification of the entire country, the elec-
tric power industry has been considered fun-
damental to the task of Soviet economic
development. Although realization of this
goal still belongs to the future, the use of
electricity has been promoted throughout
the Soviet economy, and the construction of
generating stations and an integrated power
transmission and distribution system have
been given high priority in State plans. As a
result, electricity consumption in all sectors
of the Soviet economy has grown con-
siderably.

Electric power is produced in the U.S.S.R.
through the conversion of nuclear or hydro-
power, or through burning fossil fuels—coal
and liquid hydrocarbons. The status of and
prospects for the Soviet nuclear industry are
treated separately in chapter 4; and OTA has
not studied Soviet hydropower. This chap-
ter, therefore, concentrates on the tech-
nological and other problems facing the
U.S.S.R. in the conversion of coal, oil, and
gas to electricity. These problems fall into
three major categories: problems of electrici-
ty generation, problems relating to the con-

struction of electricity transmission lines,
and problems associated with the develop-
ment of integrated electricity networks,

The chapter is concerned with the diffi-
culties encountered in, and the prospects for,
generation of electricity at powerplants fired
by fossil fuels, with the ability of the
U.S.S.R. to construct high voltage (HV)
power transmission lines, and with the for-
mations of power systems and the problems
associated with managing these systems. It
analyzes the present and prospective role of
electric power in supplying energy to the
Soviet economy, and the changes–in gen-
erating capacity and output, in location of
generating stations, and in technology and
equipment—which must take place for this
role to expand. It goes on to describe present
activities in, and plans for, electricity trans-
mission lines and integrated networks, to
discuss the present and potential contri-
butions of the West in each of these areas,
and to evaluate Soviet prospects for meeting
growing electricity demands and for fulfill-
ing existing plans for the addition of in-
stalled electricity capacity and growth in
electricity production.

THE FUTURE FOR ELECTRICITY GENERATION
IN THE U.S.S.R.

Table 33 shows that in 1980 the U.S.S.R.
generated 1,295 billion kilowatt hours (kWh)
of electricity, a 4.5 percent increase over
1979. Approximately 80 percent of this elec-
tricity came from fossil fuel or conventional
plants, and about 5.5 percent from nuclear
power. But the U.S.S.R, is planning a sharp
shift from fossil-fired to nuclear and hydro
generating capacity. In the next 5 years, the
contribution of the nuclear industry will tri-
ple, while the amount of electricity provided

by fossil-fuel stations is expected to grow
only 5 to 9 percent for the entire period. This
shift is further demonstrated in table 34,
which shows that while installed fossil-fuel
generating capacity is expected to grow
about 15 percent by 1985, nuclear capacity is
slated to nearly triple and hydropower to rise
some 23 percent. This planned relative
growth in hydropower’s share of installed
capacity is much higher than in previous
years.
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146 ● Technology and Soviet Energy Availability

Table 33.—Soviet Electricity Production
(billion kWh)

1975 1979 1982 1985
(plan)

Total. . . . . . . . . . . . . 1 ,0391 1,2381 1,2951,550-1,600 5

Fossil-Fired . . . 8934 1,0114 1,0381,100-1, 1 356

Nuclear . . . . . . . . 20.27 54,8 3 73 220-225 5

Hydro a 126.01 172.01 184 230-235 5

aIncludes production at pumped-storage stations

SOURCES 1USSR Central Statistical Administration, Narodnoye khozyaystvo
SSSR v 1979 g , (Moscow Izd “Statistika,” 1980), p 168

2.Ekorrorrr/ctreskaya gazefa, No 12 (1981), p 2
IEkorrorrr/ctreskaya  gazefa,  No 7 (1980), p 1
‘Residual
3/zyest/ya (Dee 2, 1980), p 3
6FOSSII. FI red generat Ion to account for 71 percent of total genera-
tion  In 1985 IEkononr/clreskaya  gazefa No 12, (1981), p 2]

7L Dlenes  and T Shabad,  The Sov/ef  Energy Sysfem  (Washington,
D C V H Winston & Sons, 1979), p 153

Table 34.—installed Soviet Electrical
Generating Capacity

(thousand MW end of year)

1975’ 0 1978’ 1979 1980 1985
(plan)

Total . . . . . . . . . . . . . . 217 246 2552 2 6 75 3 3 26,8

Fossil-Fired a. . . . . 171 190 1944 2 0 14 2 3 06,8

Nuclear. . . . . . . . . . 4.7 8.4 11,43 1 3 , 46 3 89

Hydro b . . . . . . . . . . 41.5 47.5 50.02 5 2 . 37 6 45

aIncludes about 76000 MW at heat and power stations (TETs) in 1980s

bIncludes pumped-storage stations

SOURCES 1Elektricheskiye stantsii, No 8 (1979), p 6
2Narodnoye khozyaystvo, SSSR b 1979 g p 168
3See ch. 4
4Residual
5Ekonomicheskaya gazeta, No. 12 (1981), p 2
6 Teploenergetika, No 1 (1981), p. 2.
7Elektricheskiye stantsii, No 1 (1981), p 3
8Planovoye khozyaystvo, No 1 (1981), p 7, reports a planned gross
addition of 71,000 MW between 1981 and 1985 OTA has subtracted
6,000 MW to represent retirement of depreciated capacity in
the period

9Izvestiya (Dec. 2, 1980), p 3, reports 24,00025,000 MW of new
capacity to be added between 1981 and 1985

10ACES Bulletin, No 1 (spring 1978), p 41,

Despite this change in emphasis, however,
fossil-fired plants still make up the bulk of
Soviet generating capacity and will account
for 44 percent of the new capacity called for
in 1985. This section describes the present

status of fossil-fired generating capacity, the
ways in which the U.S.S.R. expects this
capacity to change, and the demands that
will be placed on the electric power and
related industries if these plans are to be
met.

One notable trend in fossil-fired electric
power generation has been the substantial
reduction in the relative importance of coal
in power station supply over the past 15
years. Between 1960 and 1975, coal’s share
in the fuel structure of powerplants fell from
70.9 to 41.3 percent (see table 35). Coal was
replaced largely by liquid fuels, the use of
which has risen from 7.5 to 28.8 percent of
the total; and by natural gas, which rose
from 12.3 to 25.7 percent. The shift away
from coal was due largely to the relatively
low cost to the Soviets of petroleum in this
period.

Now there are important incentives to re-
turn to coal for that increment to installed
capacity that is not to come from nuclear or
hydropower stations. Figure 10 shows the
location of major sites for the construction of
new fossil-fuel generating plants and of
plants where plans exist to increase installed
capacity. Table 36 summarizes the known
characteristics of these new plants and addi-
tions. It is obvious that the Soviets hope
that much of the increment in fossil-fired in-
stalled capacity and electricity production in
the next Five Year Plan (FYP) period will
come from coal produced in remote regions
of the U.S.S.R. Seven of the nine new sta-
tions shown in figure 10 will be built in
Kazakhstan, central and eastern Siberia, and

Table 35.—Structure of Fuel Use in Fossil-Fired
Electrical Power Generation (percent)

G a s
Liquld fuel. . . . . ..
Coal. . . . . . 
Peat . . . . . . . . . . . . . 
Shale . . . . . . . .
Other  . . . . . . . . . . . . . .

Total . . . . . . . . . . . . 

1960

12 .3%
7.5

70.9
7.0
1.0
1.3

100 0%

1965

25 6%
12.8
54.6

4.5
1.5
1.0

100.0%

1970

26.0%
22.5
46.1

3.1
1.7
0.6

100.0%

1975

25.7°10
28.8
41.3

2.0
1.7
0.5

100.0°0

1980a

25.1%
2 8 .
42.5

2.6
1.4
0.4

100.0 %
aPlanned structure

SOURCE A M Nekrasov and M G Pervukhin (eds.), Energetika SSSR v
1976-1980 godakh, (Moscow Izd. "Energiya,”’ 1977), p 151
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Table 36.—Planned Expansion of Fossil-Fired
Powerplant Capacity, 1981-85

Location Fuel Comments

N e w  s t a t i o n s

Unknown
Lignite
(Coal)
(Coal)
(Coal)

(Coal/gas)
(Coal)
Coal

Addi t ions to  ex ls t ing sta t /ens

Boiler system not
developed

300 MW in 1981
300 MW in 1981
800 MW in 1981

2500 MW gener-
ators installed
as of 1980

NOTE ( ) indicates probable fuel

SOURCES Ekonomicheskaya gazeta, No 1 (January 1981 ) p 11 and Izvestiya
(December 2, 1980), p 6

the Far East. The plants will all be coal fired,
although one at Yakutsk may also burn nat-
ural gas.

In fact, these plans not withstanding, it
may be natural gas—not coal—which shows
the most significant growth as a fuel for
power generation in the 1980’s. Recently
published Soviet figures show that the
planned structure of fuel use shown in table
35 was not fulfilled.1 During the Tenth FYP
there was a further jump in the share as well
as the quantity of oil and gas used in power
stations. Given the problems facing the
Soviet coal industry (see ch. 3) and the enor-
mous planned increases in gas output, it is
not unreasonable to expect an appreciable
surge in the share of gas as a power station
fuel.

This outcome is made even more plausible
by the nature of Soviet plans to utilize coal
in power generation. Nearly all the incre-
ment in coal production will now come
from Kazakhstan, Siberia, and the Far East.

1Elektricheskiye stantsii. No. 5, 1981.

Given the difficulties in coal transport, one
way of utilizing this coal is to use it to
generate electricity at the mine itself. Large
electric power complexes intended to supply
local and regional needs and fired by local
coal are already under construction in both
the Ekibastuz and Kansk-Achinsk basins.
Indeed, one Soviet source claims that 77 per-
cent of all the new fossil-fired capacity to be
introduced in the present FYP will be mine-
side plants at Ekibastuz and Kansk-
Achinsk. 2 Eventually long-distance power
transmission lines are expected to make this
electricity available to the Urals and Euro-
pean U.S.S.R. These complexes, therefore,
are central to known existing plans for elec-
tric power generation in the coming decade.
The following sections describe the dif-
ficulties that are most likely to inhibit their
completion and consequent growth in coal-
fired power generation.

THE GENERATION OF
ELECTRICITY IN MINE-MOUTH

P O W E R  C O M P L E X E S

The first Ekibastuz State Regional Power
Station was to go online and construction of
a second to begin during the Tenth FYP
(1976-80). Eventually, four of these stations
are to be built in the Ekibastuz region, each
equipped with eight 500-MW generator
blocks. Over 600 million rubles were to be in-
vested in the Ekibastuz power and fuel com-
plex between 1977 and 1980.3

Similarly, 8 to 10 power stations are to be
built as part of the Kansk-Achinsk Fuel and
Power Complex, development of which was
formally called for in a 1979 decree.4 Power
stations erected near the eastern Kansk-
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Achinsk deposits are intended for local and
regional power generation only, while those
near the Western deposits are to supply
power to the Urals and European U.S.S.R.
Long-range plans envisage the investment of
13 billion to 14 billion rubles on development
of mining, power generation, and coal treat-
ment facilities.5

There are four major problems confront-
ing these complexes. The first two—con-
struction and supply of power equipment—
are common to all forms of powerplant con-
struction. The third—the development of
boilers–relates to the intended use of low-
grade coal from Siberia, especially Kansk-
Achinsk lignites. The fourth factor is the
development of appropriate electricity trans-
mission technology and is discussed in a
subsequent section of this chapter. Such
technology is critical to the ability of the
Ekibastuz and Kansk-Achinsk complexes to
supply electricity to the Western U.S.S.R.

Construction

A major obstacle to the introduction of
planned electrical generating capacity is the
low quality of construction operations at
many plant sites. Problems here are similar
to those found in other sectors of the con-
struction industry. They include labor short-
ages, supply problems, plant design errors,
planning inefficiencies, and long construc-
tion times.

Like many other Soviet industries, the
electrical powerplant construction industry
faces labor shortages, resulting in part from
a high degree of usage of manual labor (40
percent of the work in building power-
plants).6 This is caused largely by the low
level of mechanization of auxiliary opera-
tions and insufficient use of prefabricated
building elements. The situation is aggra-
vated by the frequent need to “disassemble”

5; s f\g[’\’(’\’, (’t  al , “ }Iasic I )ir(’ct  ions of 1“’ornlalion”  of the
Kansk-Ac’hinsk  F’u(~l a n d  I’owt’r (’ompl(Ix,  l’f’l)/fJ(t/fr<~{’ti), {~,

N() 4, April 19’74, pp. ~11  -~li,
6 1 ’ .  1’ F’alal(’}’m  , ‘‘ }]a\I[  1 )Irt’c[ ions of 1 ncreasing th[’

f’: f f[’c.t ikt’nt’<+  of I)t)w  (Jr E;n~in(JtJring (’onst  ru~t  ion,
l;rt{’rg[,t/c//~ ~},{) )’(J \ frf~/  t[’1~ I r ,) ~(), 6,  .J une 1979, pp. 2-6.

completed work because of errors in con-
struction or changes in plans. Such dis-
assembly is not highly mechanized. In addi-
tion, labor shortages are exacerbated in
Eastern regions where poor living conditions
promote high labor turnover.

The Soviet press carries numerous articles
on the problems of equipment and materials
supply to powerplant construction sites.
Producers of boilers or turbines often ship
equipment in installments at their own con-
venience, and builders must store this ma-
chinery awaiting other needed parts. Often
components arrive in insufficient quantities
or in unsuitable grades or types. The supply
system itself seems to be straining to main-
tain the flow of materials to a growing
number of construction sites, It is increas-
ingly common for materials to pile up at one
site, while another runs short.

A frequent complaint is that the blue-
prints for powerplants contain errors, for
which no one will take responsibility and
which no one will correct. Often construction
is well underway when the errors are dis-
covered and it becomes necessary to rebuild
part of the plant. Or, modifications are
added to the initial designs during construc-
tion, and again, construction must be halted.
Designers out of touch with construction
problems may incorporate unobtainable
parts or equipment in their designs. Prob-
lems of this sort are endemic to the Soviet
system and are caused largely by the
absence of a single point of responsibility for
all phases of a project.

Attempts to fulfill construction plans
often result in surges in new capacity start-
ups during the fourth quarter of the year.
This leads to a practice called “storming” in
which intense efforts are made to finish work
in a short time and projects of lower priority
are abandoned in order to divert resources to
others. Resources are increasingly dispersed
among too many projects. This results in
supply breakdowns, lower labor productivi-
ty, and increasing volumes of unfinished
plant construction at the end of each year.
Plant construction often consumes 1.5 to 2



150 ● Technology and Soviet Energy Availability

times as long as called for in plan norms.7

The situation is aggravated by increasing
downtime of construction equipment, due in
large part to the poor quality of maintenance
work.

Supply and Quality of Power
Machinery

Important problems here are the apparent
difficulties of the power machine building
and electrical equipment industries in meet-
ing delivery schedules, and the unreliability
of equipment. The power machine building
industry produces, among other things,
boilers, turbines, and generators for hydro-
electric, fossil-fired, and nuclear power-
plants. The performance of this industry
generally reflects the high priority accorded
electrification. Production of electrical
equipment grew by over 21 percent between
1975 and 1978, and industry labor pro-
ductivity grew by over 14 percent. Its share
of products in the highest product quality
category nearly doubled between 1975 and
1978, rising from 12 to 22 percent.8 The
Soviets claim that the latest products of this
industry are on a par with the best Western
equipment. Indeed, Soviet hydroelectric tur-
bines have found a market in the West where
few other Soviet industrial products are com-
petitive, and the efficiency of Soviet oil- and
gas-fired boilers is said to be 0.5 to 1 percent
higher than that of foreign analogs.9

Yet the performance of the industry is
uneven, and not all its power machinery is up
to the technical level of the export-worthy
models. The industry as a whole seems not to
have an integrated plan for solution of its
quality problems and only faces those which
can no longer be ignored.10 Low quality here
can be traced directly to the economic incen-
tive system where, output being the prime

. . . —
7I bid., p. 35.
8Ekonomicheskaya gazeta No. 22, May 1979, pp. 1-2, in

JPRS 73,859, July 18, 1979, pp. 9, 11.
9V. P. Goloviznin, “Soviet Power Machine Building-Base

of Development of Power of Engineering of the Country,”
Energomash-inostroyeniye, No. 4, April 1980, p. 3.

10V. Krotov, “Complex Approach to Management, ” Trud,
Mar. 15, 1979, p. 2, in JPRS 73,380, May 4, 1979, p. 62.

goal, much may be sacrificed to achieve it. In
the power machinery industry, such sacri-
fices can take the form of inadequate testing
of new equipment before the start of serial
production. In addition, finished equipment
is not “debugged” before delivery; rather it
is left to the engineers of the powerplants to
correct the defects. A turbogenerator des-
tined for the Nazarovo regional power sta-
tion, for example, was not tested before
delivery. Vibration problems surfaced in
operation and over a 5-year period resulted
in 62 shutdowns—equivalent to nearly 3
years of idle time.11 Such problems will per-
sist until the incentive system is reoriented
toward rewarding producers for production
of “quality equipment” instead of merely
‘‘equipment.

Boiler Development

A major problem of coal-fired power sta-
tions is declining coal quality. The Soviet
Ministry of the Coal Industry (Minugle-
prom) is required to monitor coal quality and
to deliver suitable supplies to power sta-
tions. Minugleprom’s plan targets, however,
are expressed in terms of the quantity,
rather than the quality of the coal shipped.
Indeed, it has been known to falsify records
to hide the low quality of its coal.12 The
Ministry of Power and Electrification (Min-
energo) frequently complains about the coal
it receives, and promotes the idea of either
moving quality control outside the coal in-
dustry or of setting up an independent agen-
cy to perform this function. Meanwhile, poor
quality coal–particularly coal with high ash
content—poses serious problems for elec-
tricity generation.

Both Kansk-Achinsk and Ekibastuz coal
tend to form sediment on the convective sur-
faces of boilers. The Soviets have reportedly
succeeded in designing a boiler which suits
the particular properties of coal from
Ekibastuz, and this is now being burned at

11 Sidanov and A. Zarnadze, “h;ffecti~reness  of I ntroduc-
ing New ‘1’echnolog~’.  ” L’opro.sj  (IkonomiAi,” No. 2, F’el}ruar~’
1980, p. 128.

‘W. I.e\’in, “Padding  the I,oad,  ” ,~c)tsiuli~tic} tt~.vhll>f[l irr-

(iustri}a. hla.v 11, 1980, p. 2.
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15 thermal power stations. Kansk-Achinsk sufficiently studied to permit development
coal has proved less tractable. The Soviets of boilers which can be fired by it.13 Until this
claim to have modified a large boiler system problem is solved, Kansk-Achinsk coal will
so that it can burn some types of Kansk- be of limited utility in electricity generation.
Achinsk coal; however, coal from at least one 13 

"The Problem of the Combustion of Kansk-Alchinsk
of the basin’s large deposits has not yet been Coal," Teploenergetika. No. 7, .July 1975, p. 92.

ELECTRIC TRANSMISSION

A major purpose in creating the Kansk-
Achinsk and Ekibastuz complexes is to pro-
vide electricity to the Urals and the Euro-
pean U.S.S.R. Development of appropriate
ultrahigh voltage (UHV) transmission tech-
nology is necessary if this goal is to be real-
ized. (Lines at voltages between 250 and
1,000 kilovolt (kV) are considered extra-high
voltage (EHV) and voltages above this are
UHV.) The Ekibastuz complex is to be
linked to the Urals by an 1,150-kV alter-
nating current (AC) line and to the central
regions by a ±750-kV direct current (DC)
line. The Kansk-Achinsk complex is to be
linked to the Urals or the central regions by
a±1,100 to ±1,200-kV DC line. This sec-
tion examines the current status of UHV
technology and prospects for its develop-
ment by 1990.

Transmission of large amounts of power
over very long distances is expensive. The
amount of power that an electrical transmis-
sion line can carry increases as the square of
the voltage, i.e., if the voltage of a line is
doubled, it carries four times the original
power. Thus, HV transmission lines mean
that power can be more economically trans-
mitted over longer distances than lower
voltage lines. But the task of bringing elec-
tricity from the East to the European part of
the country requires the construction and
operation of UHV lines at unprecedented
voltages. In this respect, the U.S.S.R. will be
entering relatively uncharted territory.

In the Soviet Union, as in the United
States, AC is the most common method of
transmitting electric power, allowing high
voltages to be transmitted and then easily
reduced to lower voltages at the point of

utilization. On the other hand, HV DC
transmission requires less insulation, and
when the same size cables and insulation are
used, a DC circuit will carry considerably
more power than an AC circuit. In addition,
because no alternating magnetic field exists
inside the wires carrying DC, energy losses
and the problem of synchronizing systems
are reduced. But the cost of DC wires is
raised by the necessity of placing converters
at both ends of the line. For this reason, DC
transmission is not economical over short
distances. The U.S.S.R. considers DC more
economic than AC for transmitting power
over distances in excess of 1,500 to 2,000
km,14 and it is pioneering the use of direct
current in UHV from power stations in
Kazakhstan and Siberia to the European
part of the country.

The U.S.S.R. has thus far built only two
DC transmission lines. The newer and larger
of these is a ±400-kV line between Volgo-
grad and the Donets basin. Commissioned in
stages between 1962 and 1965, this line is
scheduled to be overhauled within the next 5
years in order to upgrade its equipment.15

Experience gained in the construction and
operation of the ±400-kV line is being used
to develop DC lines of higher voltages.

1 4Zhinlerin,  op.  ci t . ,  p, S2. I+’or more  on AC ~, 1)(’ power
transmission, see Ronald Amann,  ,Julian  Cooper, and R. if’.
I)a\ies (eds. 1, Th( Tc(il II ()/()gr’ro/  1.(II (1 ()/’ ,S()( I(If ln(~({.s  tr~’

(  New I la~en  and I.ondon:  }ral~’  [Jni\’t~rsitj  I)ress,  1977), pp.
202-204 and 23,

15"On Reconstruction of the Volgograd-Donbass Direct-
Current Power ‘1’rtinsmission 1 ,int’s, ” };n(’r<q(’  (/ L , N(), 1, ,Jan-
uar}r 1981, p, :17. ‘1’h~’ f irst  1X’ 1 inc>, wit h a Iol t age  of t 200”
kV, runs from the Kashira Power Station to Moscow. See D.
G .  Zhimerin,  Energetika  nastovashche)e  i buduschche.ve
(Moscou:  Izd. “Znani.ve,  ‘“ 1978), p. 82.
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Increasing line voltages has been a basic
trend in the development of Soviet power
engineering. At present, the voltage in
Soviet trunklines has reached 500-to 750-kV
AC and ±400-kV DC, and there have been
plans for lines of 1,150-kV AC and ±750-kV
and higher DC. The attainment of these volt-
age levels is based on many years’ ex-
perience with powerline development and
construction, which in the past has earned
the U.S.S.R. a leading position worldwide in
high-voltage transmission.16

The construction of UHV powerlines of
1,150-kV AC and ±750-kV DC signifies a
qualitatively new level in Soviet power
engineering-a transition to what is still
largely an experimental technology, both in
Soviet and world practice. In the case of the
±750-kV DC line, all equipment reportedly
has been developed in the U.S.S.R. and will

“K. D. I.avrenenko, ‘‘.Soviet ~; lec tric  Power in the  Past 60
Years, “ 77(>ploerz(~rg(jtik(/,  No. 11, November 1977, pp. 2-8; P.
S. Neporozhniy  (cd.), [;lc~ktrifi”hclj,.vi>,u  .Y.v.q}i  (1.9(i7-1977 Kg, }

(hf OSCOW:  Izd. ‘‘ ~~nergi~’a, 1977), pp. 260-26 1 ;  A m a n n ,
Cooper, and I)avies,  op. c]t.,  pp. 222-224.

be produced at Soviet plants.17 Nevertheless,
some technical problems apparently remain.
For example, at least one Soviet expert sees
the need to hasten the development of
new reactive-power compensation devices to
maintain voltage levels and reduce energy
losses in AC lines of 1,150 kV (and also 750
kV).18 In the development of UHV DC trans-
mission, the major problems have centered
around circuit breakers and, especially, con-
verter equipment.19 While Soviet experts
seem to be confident that these problems
have been or will be solved,20 Western ex-
perts are less certain.

“ill. Pchelin, “A River of Energy Wrill Start to Flow, ”
.Vtroite[na>a guzctu, Jan. 23, 1980, p. 3.

‘H Pet,erson,  op. cit., p. 66.
‘qAmann, Cooper, and Da\ies (eds. ), op. cit., pp. 215-220.
““A major reason for the planned overhaul of the f400-kV

Volgograd-Donets line is to replace less efficient mercury-arc
converter equipment with more advanced thyristor devices.
See “On Reconstruction . ,  . ,”  op.  ci t .  Similar  devices
reportedly by have been developed in the U.S.S.R. for the
t750-kV Ekibastuz-Tambov line. See V. P. Fotin, “Develop-
ment of a Complex of Equipment for the 1,500-kV Ekibastuz-
Center Direct-Current Power Transmission Line, ” Elektro-
tekhnik~ No. 6, June 1978, pp. 1-6.

SYSTEM INTEGRATION

Soviet efforts to extend electricity supply
to all sectors of the economy have aggra-
vated the problem of “maneuverability,” i.e.,
meeting widely varying demands for elec-
tricity, increasing the need for reserve
capacity and maneuverable equipment at
power generating stations. This section
describes the ways in which the Soviet load
pattern is changing, and Soviet problems
and plans for responding to these changes. It
deals first with peaking problems–including
programs for creating equipment for this
purpose and the difficulties associated with
introducing large amounts of baseload nu-
clear capacity—and then with plans for in-
tegrating the electricity system through a
nationwide power grid.

PROSPECTS FOR COPING WITH
DEMAND VARIATIONS

Table 37 illustrates the growth in electrici-
ty generation and consumption in the
U.S.S.R. from 1960 to 1980. From this table,
it can be calculated that total electricity con-
sumption increased from 292 billion kWh in
1960 to about 736 billion kWh in 1970 and
about 1,276 billion in 1980. (The difference
between total production and total consump-
tion in the latter 2 years is due to exported
electricity. ) Electricity consumption is clear-
ly growing rapidly and demand must be met
by the construction of adequate amounts of
generating capacity. The table also shows
dramatic changes in electricity consumption
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Table 37.— Electricity Generation and Consumption
in the U.S.S.R.

(billion kWh)

1960 1970 1980a

Generation of electricity . . . . . . 292 740.9 1293

Consumption of electricity
Industry ... . . . . . . . . . . . . . . 188.7 438 696.2
Construction . . . . . . . . . . . . . . . 89 15 23.3
Transportation . . . . . . . . . . . . . 17.6 54.4 102.5
Agriculture . . . . . . . . . . . . . . . . . 9.9 38.5 109
Municipal services

and households . . . . . . . . . 30.5 81.1 155
Electricity generation

and transport. . . . . . . . . . . . 36.4 108.7 189.7

a 
1980 figures are preliminary

blncludes electricity consumed at power stations (approximately 6 percent of the
total) and grid losses (between 85 and 9 percent of the total)

SOURCE Elekfricheskiye stantsii No 12 (December 1980) p 44 and NO 1
(January 1981) p 2

by economic sector. The relative share of
consumption by industry–the heaviest
user—has decreased, while shares of agri-
culture and municipal services and house-
holds have increased.

As demand has grown in the agricultural,
urban services, and household sectors, the
power system has been confronted with in-
creasingly irregular load curves, with more
pronounced periods of moderate to high
demand–so-called semipeakloads and peak-
loads—during certain hours of the day.
These alternate with periods of sharply
reduced demand.21 (The maximum contin-
uous demand throughout all periods is called
the baseload).

The Soviet power industry continues to
have difficulty covering semipeak and peak
loads, primarily because of a lack of gen-
erating equipment designed for this purpose.
Soviet convention distinguishes three types
of generating capacity: 1) baseload units,
2) semibaseload (or semipeakload) units, and
3) peakload units.22 The equipment stock

I,{M(Is alw) ~[]r~ on ot her haw+,  including weekl},  month-
l}r, anci st’:ison:iii}r; h{)w{’~[’r, t  h[’  short  [’r arrci  morr  f’requent
{i ti i 1~’ J ZI r i:] L ion  ~ w’f’ m [ () po<t” t h(~ ~rt’~i t [J+t (i if fic.uit  it’s tot-
pf)wt’r st:1 t ion~.

J- N, ( i u se~ a n(i \’. 1. f{ o~. (j~”a, “on t ht’ [’ossil)iiit~’ o f
( )p[’r:it  in~ N“ut.i(’:ir I)OW [’r St:it  ions [Jncicr \’ari:il)i(~ I,o:i(i>,  ”
f;/f’/, tr~(~t{s)(  ( }~) \ f[~rt ISII,  N(). 9, S(ptt’n]l)t’r  I 97’7, pp. !)- 11.

now consists mainly of the baseload type, in
both fossil-fired units and nuclear units.

The U.S.S.R. lacks adequate gas-turbine
technology, pumped-storage facilities, and
hydro units for handling sharp, short-time
peaks. Moreover, the problem of coping with
semipeak fluctuations is aggravated by the
increasing importance of large (300 MW or
more) generating units which are techno-
logically unsuited for this purpose.23 The
power machine building industry is aware of
these deficiencies and is being called on to
step up the development and construction of
peak and semipeak equipment, including
150- to 200-MW gas-turbine units and hydro-
turbines for pumped-storage plants.24

The Soviets have tended to build gen-
erating stations and units with larger and
larger capacities in order to reap benefits of
economies of scale in power generation. This
has created a problem, because the market
for electricity from baseload capacity is
limited. Even with the growing overall de-
mand for electricity, particularly in the
European part of the country, there may
even now be a surplus of available baseload
capacity. The lack of highly maneuverable
equipment has already forced power stations
to use ill-suited baseload equipment to cover
peak and semipeak periods.25

The installation of more baseload equip-
ment will increasingly raise both technical
and economic problems. Both fossil-fuel and
nuclear units are slow to start up and to
reach rated capacity. They, therefore, cannot
respond to sudden sharp load fluctuations.
Indeed, such fluctuations can even damage
the equipment.26 The equipment may be
used to cover moderate load fluctuations,
but this practice is economically inadvisable,
especially in the case of nuclear units.
—————

2 3 Les l i e  D i e n e s  an(i ‘1’heocforc  Shaha(i,  ‘/’}/{’  .$()[ 1~ ( }“,’f~[’r<~r}’

S), s torn (J1’ashington,  1).(’,: Jr. II. }1’ inston & Sons,  19’79], p,
19 i

4( ;oiot’iznin,  op. cit.:  }’[~,  l~oris{~~, ‘‘l I igh Tension.” .SfJt.</~//-
ls / i[ ‘h {)s J: [1 II{J /71 (Iii \ / rr \4(J,  [  ) (K. ~ I  ,  1 $)X(),  p .  ] : IIrl(i i“ ll(~i(i}r”(~,
“ F’or th[~ !ie(’(i~ of l{tI:it Suppil  , ” .so t <1(1 /1< tli’}1 ( \/, (J I<(J ;?)

[///.s  tri}’a, ,Jan. ;10, 19R 1, p. 2,
2 I)it’nes anci Sh:il)[i(i.  op. (’it , pp. I /+9- 192.

‘ N ~~porolhn i}, [~p, (’it , p 215.
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Besides being technically suited to baseload
operation, nuclear stations must be operated
for a large number of hours per year. This is
because nuclear stations have low operating
costs but high fixed costs (e.g., high con-
struction costs per kW of capacity). Only by
producing large volumes of electricity per
year can the fixed cost per kW be brought
low enough to make the average cost of nu-
clear electricity competitive. Soviet planners
are well aware of the need to balance the ad-
vantages of nuclear power stations (NPSs) in
conserving fossil fuels against their high in-
vestment costs.27

Soviet experts recognize the importance
of using nonnuclear capacity wherever possi-
ble to compensate for load fluctuations. It is
now recommended that fuel-intensive fossil-
fuel stations be unloaded before nuclear
ones.28 In such a case, nuclear capacity is
used as a substitute for less economical
fossil-fuel capacity. As the proportion of
nuclear capacity increases, it will eventually
become necessary to operate both fossil-fuel
and nuclear units under variable loads.29

OTA’s information does not permit it to
determine the point at which this problem
will become acute in the U. S. S. R., but the
evidence does allow some observations on
this subject.

Much has been written about the maneu-
verability of nuclear generating units.30 Un-
til recently, nuclear plants were designed to
operate only under baseloads. An all-union
conference was held in 1977 to discuss
results of research on this problem, and
trials have been conducted to determine the
feasibility of running nuclear stations under
variable loads. In order for them to perform
well under such conditions, several technical
problems must be solved, including removal
— — — —

27I. M. Volkenau  and Ye. A. Volkova,  “operating Condi-
t ions of Nuclear Power Stat ions in Power Systems,  ”
Elektn”che.~kive stantsii, No. 3, March 1978,  pp. 7-9.

28S. Ye. Shitsman,  “The Effectiveness of N PS’S LJnder  Dai-
ly (Unloading, ” Elektriche.ski<ve  .stunt.sii,  No. 8, August 1980,
p. 11.

29-’”1 bid.
30“N. A. Dollezhal,  “Nuclear Power and Scientific-Technical

Tasks of Its Advancement, ” A tomnava energi~)a,  vol. 44, No.
3, March 1978, pp. 203-212.

of limitations on the number of start-stop
cycles for the equipment; choice of the best
fuel, fuel cladding, and designs of fuel
elements; and optimization of reactor control
and protection systems. Moreover, operat-
ing conditions themselves will have to be im-
proved. Stations presently operating under
variable loads are very inefficient.

According to one Soviet source, base-
loading of nuclear capacity will be possible
as long as the following conditions pertain:
1) NPSs account for no more than 22 to 24
percent of total generating capacity; 2) other
types of capacity are unloaded to the degree
possible, as needed, including complete
weekly shutdowns of one or two units at re-
gional fossil-fuel stations; and 3) maneu-
verable equipment (hydraulic, pumped-stor-
age, and gas-turbine units) accounts for at
least 18 to 19 percent of total capacity (in the
European part of the U.S.S.R.).31

OTA has estimated that Soviet NPSs will
account for approximately 11 percent of
total installed capacity by 1985, and for no
more than 18.5 percent by 1990 (see below).
This suggests that baseloading of Soviet
NPSs should present no problems until after
1990. However, if NPSs account for as much
as 18.5 percent of installed capacity nation-
wide by 1990, their proportion could exceed
24 percent in the European U.S.S.R. This
would force NPSs there to operate under
variable loads. In fact, the Soviet source
cited above anticipates some unloading of
nuclear capacity, mainly on weekends, even
before the 24-percent level is exceeded.32 The
likelihood that this will happen depends, in
part, on how successfully the U.S.S.R. exer-
cises its options for coping with load fluctua-
tions.

One such option is building new, flexible
heat and power (cogeneration) stations, de-
signed to operate under either base or vary-
ing loads. This would obviate the construc-

31Volkenau and Volkova, op. cit., pp. 8 and 9, According to
this source, in 1975 the share of maneuverable equipment in
the European part of the Unified Power System was approx-
imately 22 percent, but this share is expected to decrease to
18 to 19 percent in the future.

32I bid., p. 9.
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tion of specialized semipeak condensing sta-
tions, which would generate only electricity
and consume fuel at a higher rate than would
cogeneration stations operating under vari-
able loads. Proponents of this option con-
tend that the expansion of cogeneration ca-
pacity in the European U.S.S.R. will be nec-
essary despite the growth of nuclear ca-
pacity in that region.33

This position is controversial, however. A
1979 article by A. Troitskiy, Deputy Head of
the Department of Power and Electrification
of Gosplan U.S.S.R., argues that construc-
tion of cogeneration stations should be
“drastically limited” so that these stations
will  not  displace generating capacity at
N P SS .34 Troitskiy recommends: 1) the reten-
tion of obsolete units which are not physical-
ly worn out to serve as reserve capacity for
short-term peakloading, 2) the improvement
of the load-following characteristics of large
fossil-fuel units, and 3) the construction of
pumped-storage stations. Pumped-storage
stations (PSSs) are a form of hydroelectric
capacity.

Hydropower is highly maneuverable. The
Soviet power industry is well aware of this
opt ion  and i s  s t r iv ing  to  maximize  i t s
value. 35 Unfortunately, the availability of
hydraulic capacity is affected by water levels
in  the  r ivers  and  reservo i rs  tha t  f eed
hydroelectric stations. In the European part
of the U.S.S.R. ,  where the load-variation
problem is at its worst and where most NPSs
are being built, suitable water resources are
much more limited than in remote regions
such as Siberia. 36 Since as much as 70 per-
cent of the suitable hydraulic resources in
the European U.S.S.R. have already been de-
— . .  . —

33J’. P. K~rJ’tniko~, “[]~si~  ‘t’~sks for ~lci~h~enin~  the Ef-
fecti~reness  and Reliability of I Ieat Supply to the Country’s
P;conorny,”  l’f’plc){~rzc~r~f~tika,  No. 8, August 1980, pp. 2-5.

3 4Troitskiy, op. cit., p. 22. Both ‘1’roitskiy’s  and Koryt-
nikov ar~ ments are aimed  at lowering fuel costs and con-
serving fossil fuel. To cover growing heat demand, which
would ordinarily he met with cogeneration capacity, Troit -
skiy calls  for construction of large  hoiler  houses, presuma hly
in conjunction with conventional fossil-fired and nuclear elec-
tric stations. Korytnikov, op. cit., p. 3, points out, however,
that this arrangement would result in greater fuel expend-
itures than those incurred at cogeneration stations.

35Dienes and Shabad, op. cit., pp. 13,3-136.
“’[Peterson, op. cit., p. 65.

veloped,37 the construction of conventional
hydrostations alone will not satisfy the
growing need for maneuverable capacity in
areas where it is most needed. Therefore, the
U.S.S.R. is turning more and more to the
construction of PSSs for peakload cover-
age.38 The specially designed reversible
hydraulic turbines of pumped-storage units
serve a dual purpose: during offpeak hours,
excess generating capacity from other units
is used to run the turbines to pump water up
into a reservoir; in peak hours, this water is
released to generate electricity by turning
the turbines in the opposite direction. The
use of pumped-storage capacity, consequent-
ly, can help to maintain baseload operation
of nuclear or other stations by providing
coverage of peakloads and also additional
consumption during offpeak hours. For this
reason, the construction of PSSs is con-
sidered an inseparable part of Soviet plans
for growth in nuclear power production.39

Despite such plans and the expressed
need for pumped-storage capacity, progress
with the design and construction of PSSs in
the U.S.S.R. is said to be slow, mainly
because Soviet designers have neglected
these stations, which are expensive to build.
Only one small PSS near Kiev is presently in
operation.

The first PSS to be built in conjunction
with an NPS is, however, underway. This is
the Southern Ukrainian Power Complex,
which includes the Southern Ukrainian NPS,
the Tashlyk Hydroelectric Station, and the
Konstantinovka Hydroelectric and Pumped-
Storage Station. When completed, the com-
plex will have a total capacity of more than
6,000 MW, nearly two-thirds of which will be
nuclear.40 Another PSS has been under con-
struction at Zagorsk, near Moscow, since
1976, but its completion is apparently not
yet in sight.41 The Kayshyadoris PSS in

‘“Ilienes  and Shabad, op. cit., p. 133.
‘hNeporozhniy,  fi~[ck tn’fikat,si~a  ., , op. cit., p. 216,
“’I>et,erson,  op. cit., p. 65.
4“1’. S, Neporozhniy, “I,enin’s  (joF:I,RO  Plan 1s 60 Years

o l d ,  li’lck  trich[~,ski?’e .stafl t.sii, No.  1 2 ,  I)ecemher  1980,  p p .
2-8, especially p. 6.

‘IV. Venniko~, ‘contemplat ing the Future,  ”  S’ot.siu/-
i.s tirhe.~ka?$a in[fu. s trij’u,  ,Jan. 30, 1981, p. 2.
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Lithuania is to be commissioned during the
Eleventh FYP, and plans have been drafted
for at least two other stations—the
Dnestrovsk and the Leningrad PSSS.42

But even the timely construction of PSSs
will not completely solve the problem of
covering sharp load fluctuations in the Euro-
pean U.S.S.R. Pumped-storage capacity
must be augmented with other highly
maneuverable equipment, particularly gas-
turbine units, which may be used alone or as
part of combined “steam-and-gas” units.43

The U.S.S.R. is reported to be working on
the practical use of gas-turbine units with a
capacity of 100-MW and also of 250-MW
steam and gas units.44 However, there is no
evidence that these units are being used ex-
tensively in the Soviet power industry.45

A final option for coping with load fluctua-
tion is capacity substitution through the
creation of large-scale, interconnected power
systems or grids. Such systems permit gen-
erating capacities to be shared by shifting
their output from one grid to another. This is
particularly advantageous to the U.S.S.R.,
with territory that spans 11 time zones.
When a grid in one time zone is experiencing
peak demand for electricity, it can borrow
power from an interconnected grid in
another time zone. The supplier also benefits
by utilizing capacity that would otherwise be
idle. Predictable load variations allow capaci-
ty exchange schedules to be worked out in
advance, and this has reportedly been done
for Soviet power systems. On the other
hand, unplanned variations require more im-
mediate response. This situation is said to be
covered through the intervention of dis-.————

4ik’k[)jlc)rr)ics/1  +~.vktl>tcz g[IzcIta,  1981 :2, p ,  2; Neporozhnil’,
Elek trifi~utsijlu  . . . o p .  c i t . ,  p .  2 17; f)orisov,  4’  [+igh
‘r~nsiont  ” op, ~it.

‘ ‘Peterson, op. cit,,  p. 65.
‘4 Neporozhniy, “I, enin’s  (;oh;I,f{()  ., ,“’ op. cit.,  p. 8, uses

the passi~re form ().s I l~~i[ ‘~I,vu  ts)’a, which literally means that
the new t~’pes of equipment ‘‘are heing  mastered.

‘‘W’orkers of the “ Kharkot’  Turhine Plant”’ Production
Associat ion reportedl~~  ha~re hegun  work on adjusting and
puttinx into operation a gas turhine designated the (;’1’-35.
The turhine is part of the U.S.S.R. first steam-and-gas unit,
the P(;  U-250, which is installed at the hlolda~’ian  Thermal
Power Station, %w V. hl. Velichko, ‘“I’he I.ahor-  Contribution
of [)ower hla~’h ine Iluilciers, Ijr/f’r(g[jrr/f~ .s}/ir/(~,s tr(~)~[~rri]’f~,  N’o,

1, .Januar~’ 1981, pp. 2-5.

patcher personnel and the operation of the
automatic frequency and power regulating
system.46 The effectiveness of response to
unplanned loads by many power stations
probably is reduced, however, by the short-
age of maneuverable generating equipment.

In sum, if the U.S.S.R. carries out its
plans: 1) for building peakload capacity, in-
cluding hydroelectric and pumped-storage
stations as well as gas-turbine and steam-
and-gas units, 2) for improving the ma-
neuverability of fossil-fuel stations, and 3)
for expanding its unified power grid to
facilitate capacity sharing and substitution,
the baseloading of NPSs should be feasible
until 1990. Delays in these plans could force
some unloading of nuclear capacity during
offpeak hours. This situation could present
technical problems for the Soviet nuclear in-
dustry; as recently as 1978, the ability of
conventional reactors to withstand repeated
load variations was still in question.47

THE UNIFIED POWER SYSTEM

The Soviet Union is attempting to take
full advantage of large-scale grids by the for-
mation of a nationwide Unified Power Sys-
tem (UPS). When complete, UPS will in-
corporate 11 smaller joint power systems
ranging across the entire U.S.S.R. In addi-
tion, UPS will be tied into the unified system
of the East European countries.

The core of the unified system was formed
in the 1950’s in the European U.S.S.R. The
“European” UPS presently takes in eight
joint systems in the Northwest, the Center,
the South, the Middle Volga region, the
North Caucasus, Transcaucasus, the Urals,
and North Kazakhstan. In 1978, a 500-kV
line was strung linking the European UPS
w i t h  t h e  J o i n t  P o w e r  S y s t e m  ( J P S )  o f
Siberia. Other joint systems are in Central
Asia and the Far East,48 and plans exist for

46L. G. it!arnikoyants, et. al., “1’he Det’elopment  of I)ower
F:ngineer-ing  in the U.S.S.R. and the Control of F;lectrical
I>ower  (Generation and Distribution,” pr~s~ntt~~ at the con-
trol  Data Corp. Seminar on Power Industry I)etrelopment,
Washington, 1).(’., Dec. 6 and 7, 1979.

+ Jrolkenau and Volkova,  op. cit., p. 9.
1H170tin,  op. cit., pp. 1 /14 and 18,5.
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these to be linked to the European UPS in
the 1980’s, thus completing the formation of
the nationwide system. 49 The smallest units
of  the unified system are the so-called
Regional Power Systems, which can cover
several administrative regions or oblasts. 50

To form the unified system, JPSs and
regional systems are tied together with HV
transmission lines of 220- to 750-kV AC and
±4000-kV DC. In the future, higher voltages
are to be used—1,150-kV AC and ±750- to
±1,125-kV DC and above.51 The main AC
voltage level for system interties in the UPS
is 500 kV. In the South and Northwest JPSs,
330-kV interties have been used in the past,
but a network of 750-kV lines is being de-
veloped. At present, a 750-kV system inter-
tie connects Leningrad and Moscow, and a
second line of this voltage runs from the
Donets basin to the Western Ukrainian sub-
station and on into Hungary. Plans also call
for the construction of a ring of 750-kV lines
around the Moscow region to transmit and
distribute power from nuclear stations, and
1,150-kV l ines l inking Ekibastuz to the
Urals. Construction of the first of the latter
lines, which will be nearly 1,500-km long, re-
portedly is already underway.52

The Soviet  Union claims that  the JPSs
presently tied into the UPS encompass an
area of 10 million km2 with a population of
nearly 220 million people; that UPS unites
88 of the 97 power systems in the U.S.S.R.;
that only two JPSs and several power sys-
tems ‘‘in remote regions’ remain isolated
from UPS; and that in 1979, power stations
of UPS accounted for 82 percent of the in-

1‘\lanlik{j~:int +, op. (’it
“ if’. (;. /\llin~tJn, “11 igh J’{lltag(> }.; lec’t  ric l’owt~r ‘l’riinsmis -

sion, c’ h. 5 in A ma n n, (’()()per, I)a\ies, op. cit.,  pp. 199-224.
I t should  lx’ noted that not all s~wtor~ of th(’ StJ~iet  economy
:i rt’ scrt.ed  h? [ h~, [ J n ifi~d SJ’s tt’nl a n d j f) i n t s~’s t t’ms. [ T n t il re-
[en t 1}’, agric’ultur[’  and ~’{’rt:i  in other ‘sector+ were excluded,
gitrin~  ri+e t () the sprt’ad  of small, unconnected  elc’ctric  power
~t a t io ns, ‘1’h  is problem of a ‘‘d ua 1 twon om~”  i n the elvc L r ic
p(~w[’r  industr}r  is discuswl b~r I)ienes  a n d  Shahad, op. ~)it.,
pp. 185-1 H7.

‘ .4. I’it[’nko, “ I li~h-(’apacit~  ‘t’ransfornlrr~, ~:[~.~ ti]u
,Jun(. 1, 1 :)H(),  p, 1; and t’. (;anzha, (title  u n k n o w n ] ,  .$’(j~-
iiail \ (i(h{~ \L [1 }IU { H IIu \ /r-{ 1!u, .J u nt’ 14, 19X(), p. 2.

‘I,, 1,, 1)(’terson, ‘‘Th(’ I )e~t’lopment  of I>ower  S~’stems,
},’1111:  tric}l(s~i,vf \ (un tsll, N(). 12, I)ec’emlx’r  1 9X(). pp. 6:1-66.

stalled capacity and 88 percent of the elec-
tricity generated in the U.S.S.R. 53

It is difficult to evaluate these claims,
however. While the Soviet literature stresses
the achievements of UPS in providing con-
nections between grids and tends to convey
the impression of a sophisticated system,
Western  e lec t r i ca l  eng ineers  who  have
visited the U.S.S.R. report that these con-
nections are tenuous and that the entire sys-
tem is run from a single, underequipped dis-
patching office in Moscow.54

The latter point is particularly important.
The coordination and management of a
power system covering a large territory re-
quires a well-organized system of control
centers and effective control equipment. In
theory, overall management of the Soviet
UPS is assigned to the system’s central
dispatching department (CDD), which over-
sees the work of dispatching departments of
t h e  1 1  j o i n t  s y s t e m s .  T h e  l a t t e r  d e -
partments, in turn, supervise the work of
regional control centers and power sta-
tions.55 The CDD’s primary responsibility is
to ensure the stable, efficient operation of
UPS and its components and, thus, the de-
livery of reliable, quality electric power to
consumers. In addition, the CDD takes part
or assists  in research,  development,  and
planning aimed at maintaining and improv-
ing UPS.

To accomplish all of this would require
constant upgrading of control facilities and
equipment, including the introduction of
new communication and data transmission
techniques. The  rap id  t ransmiss ion  and
processing of information on all aspects of
grid performance and operating conditions
are necessary to effect timely shifts of power
from one system to another. It is not clear
that the U.S.S.R. has as yet acquired these
capabilities.

53 Ibid.
54 Discussion with Val Lava and Frank Young, members of

the Joint American-Soviet Committee on Cooperation in the
Field of Energy.

55Mamikoyants, et al., op. cit.
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Computer technology is also important to
UPS management, and there is evidence
that the Soviet Union recognizes a need to
use computers more extensively for this pur-
pose.56 For example, the automatic monitor-
ing of frequency (which is supposed to be the
same throughout UPS) and of active power,
is reportedly done using minicomputers at

56 Ibid. See also the section below on  Western Technology
in the Soviet Electric Power Industry.

all levels of control, from the CDD down to
local power systems. Voltage levels in basic
networks will also eventually be placed
under centralized automatic control, which
likely will require the use of computers, but
this work is said to be only at the pre-
liminary development stage. Such control
equipment is the basis for the formation of a
hierarchical computerized system for man-
aging UPS—a goal which is still to be
achieved.

WESTERN TECHNOLOGY AND THE SOVIET
ELECTRIC POWER INDUSTRY

The Soviet Union has so far been success-
ful in the development and implementation
of HV (up to 750-kV AC and ± 400-kV DC)
transmission, apparently with little or no
assistance from the West.57 Moreover, at
least on the evidence of Soviet literature,
there seems no reason to doubt the
U.S.S.R.’s ability to continue to progress
and to make the transition to UHV trans-
mission. Certainly given the great distances
over which electric power is to be trans-
ported in the U.S.S.R., it probably has
greater economic motivation than any other
country in the world to employ UHV.

But, from a technical standpoint, the fact
remains that UHV is still a relatively new
and experimental technology. There is evi-
dence that the U.S.S.R., which in the 1960’s
emerged as a world leader in HV power
transmission, has since lagged behind the
West in some aspects of UHV, particularly
in the development of thyristor converters
for DC lines.58 These observations cast some
doubt on Soviet claims about UHV power-
line construction and suggest that the
Soviet program might benefit from foreign
experience and equipment.

OTA found no direct evidence that the
U.S.S.R. is purchasing or intends to pur-
chase UHV equipment and technology from

57 ”Amann, Cooper, and Davies, op. cit.
‘)’’ Ibid., p. 220.

the West, yet the possibility of future pur-
chases cannot be ruled out. In the case
of thyristor converters, for example, the
U.S.S.R. has developed its own equipment.
But this may be inferior to that available
from Western countries; Sweden has at least
one firm that is actively engaged in commer-
cial applications of this technology.59 While
the U.S.S.R. can and does achieve the same
effect as one foreign thryistor by using
several of its own, it is possible that a deci-
sion could be made to purchase foreign mod-
els if large numbers were required. Soviet in-
dustry may also be unable to manufacture
enough cable for power distribution. A 1976
source reported that the U.S.S.R. had been
placing large orders for cable for small (10-
kV) powerlines with suppliers in West Ger-
many and Finland, and that even larger
orders could be expected in the future.60 Con-
ceivably, the U.S.S.R. could also turn to the
West for assistance with the development or
supply of compensation devices for UHV AC
lines.

Finally, despite its gains in the automa-
tion and computerization of UPS, the Sovi-
ets have a long way to go before they can
possibly realize centralized control of the
whole system. A considerable amount of
computerization has been applied at the
——

59 Ibid.
60 "Power Lines, "Soviet Busine.s.s and Trade, No. 9, 1976,

pp. 5-6.
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regional and power-system levels for eco-
nomic and grid management. But very little
closed-loop control has been implemented
and the software lags that of Western
systems. Only limited computerization ex-
ists at regional control points and power-
plants. These functions tend to be limited to
accounting, monitoring, and short-term
planning. Some form of closed-loop control is
not planned until the early 1980’s, and the
Soviet goal of automating the whole system
over the next 10 years does not seem
realistic,

The power industry has had access to and
made use of most of the major computers
produced in the U.S.S.R. over the last 15
years. Conversely, it has not relied exten-
sively on the West for computer equipment
although, as has generally been the case with
economic management, the indirect influ-
ence of U.S. computing has been great.

The addition of inflexible nuclear power-
plants, the need for more power generating
capacity, and more reliance on Siberian
plants now make management tasks consid-
erably more difficult, increasing the need for
more sophisticated control of the whole
power system. The more the Soviets try to
tie the network together, the greater will be
their requirements for real-time control sys-
tems which can model a wide variety of situ-
ations and optimize operational economics.

In addition, very large computers may
allow the Soviets to do more extensive mod-
eling, as opposed to field testing, of various
network configurations. The U.S.S.R. has
spent millions of dollars on test generators
and other testing equipment. In the United
States, such testing is performed by simula-
tions on computers. Soviet facilities for com-
puter modeling are only now being created.
As the grid becomes more complex, substan-
tial savings could be realized here.

Building a multilevel hierarchical process
control system of the magnitude of UPS
raises enormous software engineering prob-
lems. The Soviets lack sophisticated soft-

ware design tools and experience. Their
usual practice is to farm out the develop-
ment of separate pieces of large systems to
various institutes. Without rigorous specifi-
cations of interfaces and frequent communi-
cations, the overall system is unlikely to
work correctly. Consequently, the U.S.S.R.
will probably have to settle for considerably
less during the eighties than UPS envisaged:
greater manual intervention at each level,
slower system response, greater cost, and
less reliability.

The West could supply integrated soft-
ware tools, data base management systems,
and other software which would help the
Soviet software industry and trickle down to
this application. Joint ventures, long-term
contacts, training, and other transfer mech-
anisms would also help to build up overall
software engineering capabilities. It is
unlikely that the Soviets would seek to pur-
chase a large computer for modeling. The
new large Soviet-made computers are suffi-
cient for this purpose, provided they are
available to the power industry over the next
few years. This is another area in which
general help in software would play the most
decisive role. The same can be said for soft-
ware for management of construction.

In sum, the Soviets have introduced a
large number of computers at various levels
of the electric power generation hierarchy.
Most of these are concerned with economic
management tasks and the overall level of
closed-loop control of the power grid is not
great. As new atomic and peakload capaci-
ties are added and more electricity is gen-
erated in Siberia, the management problems
will become even more complex. Building
this system requires software abilities that
the Soviets probably do not yet possess. The
U.S.S.R. may also encourage technology
transfer from the West in this area. This
would be a departure from past experience,
for the electric power industry has not
previously made extensive purchases of
hardware and software. Despite Soviet
claims about domestic developments in
power transmission technology, the
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U.S.S.R.’S apparent loss of supremacy in puter equipment, software, and software en-
this field in recent years suggests the poten- gineering tools and techniques for power
tial for Western assistance, particularly in system management and control.
the areas of UHV transmission and com-

THE FUTURE OF THE SOVIET
ELECTRIC POWER INDUSTRY

ALTERNATIVES FOR MEETING
INCREASED ELECTRICITY

DEMAND

This chapter has discussed two ways in
which the U.S.S.R. can generate and trans-
mit more electricity to meet a still growing
demand in the European part of the country.
It can build power stations in the European
U.S.S.R. itself, or it can transmit power
there over long-distance lines which origi-
nate at remote coal basins. Soviet planners
are pursuing both approaches, but it seems
that some preference is being accorded the
first, which is based mainly on the construc-
tion of nuclear power stations and the cur-
tailment of fossil-fuel generation in this
region. The second approach involves the
construction of UHV power transmission
lines from coal-fired stations in Kazakhstan
and Siberia. As noted above, this project has
begun, although the ultimate fate of the pro-
gram may be delayed, pending the outcome
of the nuclear program.

Soviet preference for localized power gen-
eration at NPSs can be understood by com-
paring the costs of electricity supplied by
each approach. Troitskiy has compared the
costs of electricity y generated at a baseloaded
NPS in the European U.S.S.R. and electrici-
ty transmitted there over a 1,500-kV DC line
from a coal-fired station in Ekibastuz in
Kazakhstan. 61 According to his figures, the
total cost of 1 kWh of electricity, including
the costs of extracting, producing, and
transporting fuel (coal or uranium) and elec-

61 A. Troitskiy, ‘‘Electric Power: Problems and Prespects,
Planovoye khozyaystvo, No. 2, February 1979, pp. 18-25.
OTA believes that Troitskiy’s figures for the center are in-
dicative of the European U.S.S.R. as a whole.

tricity, is 6 percent higher at the point of
consumption for electricity from an Ekibas-
tuz power station than for electricity from
a local NPS (1.22 kopecks/kWh v. 1.15
kopecks/kWh, respectively).62 Given the pos-
sibility of error in the calculations, actual
costs could be roughly the same, or nuclear
electricity could be even less expensive than
indicated. In either case, one may question
the U.S.S.R.’S decision to build long-dis-
tance transmission lines at all if nuclear elec-
tricity costs about the same or is cheaper to
produce locally. Indeed, Troitskiy himself
argues that power transmission westward
from Ekibastuz and Kansk-Achinsk is ad-
visable only if the demand for baseload
capacity in the European U.S.S.R. cannot be
covered with nuclear stations.63

One answer may be to substitute fossil-
fired generation for nuclear, particularly if
nuclear growth falls short of planned tar-
gets. In such a case, a shortfall in nuclear
generating capacity might be covered with
coal-fired capacity in Ekibastuz. Troitskiy
also gives figures for capital investment
costs per kilowatt of capacity required to
deliver electricity to the European U.S.S.R.
(including transmission lines) via either

62 Ibid., p. 20. Troitskiy also considers the option of
building gas-fired condenser stations in the Center and sup-
plying them with natural gas from the Tyumen region.
Although this option is cheaper (1.08 kopecks/kWh) than the
other two options described, Troitskiy points out that gas-
fired stations “cannot be recommended” for the Center for
two reasons: 1) possibilities for long-distance transport of
natural gas in the future are still limited, and 2) additional
gas resources are necessary, first of all, in order to replace
residual fuel oil (mazut) as a fuel at power stations.

63 Ibid., p. 21. Troitskiy’s estimate of the cost of elec’tricit?’
from Kansk-Ac.  hinsk  is has(~d  t~n transmission ()~~~r a 2,2ho-
k~’ DC lint’,  B e c a u s e  t h i s  iroltage  It’trcl  is not Iikclj to h e
r(~ached before  1990, if at till, the  h: k il)a stuz-(’ent  tlr option is
(Tons id w-cd i n the present d i ww +s ion.
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nuclear capacity there or coal-fired capacity
in Ekibastuz.64 To cover a shortfall in nuclear
capacity of, for example, 5,000 MW with an
equiva lent  amount  o f  coa l  capac i ty  in
Ekibastuz would require only about 25 mil-
lion rubles of capital investment less than
the investment in the equivalent nuclear
capacity, a difference of about 1 percent.65

Again, given the likely margin for error in
Troitskiy’s estimates and the magnitude of
the investment costs (billions of rubles), this
difference is insignificant.

In terms of capital  investment,  then,
using low-grade Ekibastuz coal to generate
electricity for the European U.S.S.R.  ap-
pears to be at least as good as, and maybe
slightly better than, building nuclear sta-
tions near consumers. Nevertheless, the fact
remains that the estimated total cost per
kilowatt-hour of electricity (as opposed to
capacity) is lower for the nuclear than for the
Ekibastuz coal option.

Furthermore, from a technical standpoint,
there are at least two major risks associated
with coal-generated electric  power from
Kazakhstan or Siberia. First, Soviet equip-
ment for burning low-grade coal at power
stations,  particularly boilers for burning
Kansk-Achinsk coal ,  remains to be per-
fected. Second, as noted above, technology
for transmitting coal-generated electricity,
especially UHV DC technology, is unproven
in practice. Although the first ±750-kV DC
line from Ekibastuz apparently is under con-
s t ruc t ion ,  the  U.S .S .R .  has  not  demon-
strated practical  mastery of this voltage
level. Even more uncertain is the possibility
of practical application of ±1,125-kV DC,
which is the minimum voltage planned for
use in UHV lines from Kansk-Achinsk.

Nor are the economics of using AC lines
entirely clear. Troitskiy views 1,150-kV AC
lines as an effective means of supplying
power to the Urals from Ekibastuz, but he
does not mention the possibility of further
extending such lines.66 Conceivably, an-
nounced plans to do this could be ques-
tioned, since UHV AC lines from Ekibastuz
to the area around Moscow presumably
would create problems similar to those dis-
cussed above in connection with UHV DC
transmission v. nuclear power generation. In
any case, as with UHV DC, Soviet success
with UHV AC will depend on the solution to
whatever technical problems exist. Here,
again, Soviet plans reflect a confidence that
such problems have been or can be solved.

Nuclear technology, on the other hand, is
proven. NPSs have been operating success-
fully in the European U.S.S.R. for years, and
the voltage level for transmission lines from
these stations–750-kV AC–apparently has
been mastered. Moreover, the cost of build-
ing these lines is lower than that for UHV
lines. If Troitskiy’s estimates of capital in-
vestment costs are accurate, the share of
powerlines in total investment costs is
greater for coal-fired stations in Ekibastuz
than for NPSs around Moscow.67

In sum, while the option of supplying elec-
tricity by building NPSs in the western part
of the country requires slightly higher cap-
ital investment than building coal-fired sta-
tions in Ekibastuz for the same purpose, the
delivered cost of electricity from NPSs is
slightly lower than for coal-generated elec-
tricity from Ekibastuz. Moreover, a large
portion of the investment costs for the coal-
fired stations, and the higher cost of Eki-
bastuz electricity, can be attributed to the
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cost of UHV DC transmission lines-tech-
nology which is unproven in practice. These
factors, plus unsolved problems of burning
low-grade coal at power stations and suc-
cessful experience with nuclear power, make
the nuclear option seem more desirable than
the coal option. Technological advancements
in UHV and coal power generation, together
with practical experience, may make coal use
more viable in the future. At least for the
present, however, OTA believes that Soviet
planners will downplay coal, particularly
plans to use Kansk-Achinsk coal to generate
electricity, and place more emphasis on
nuclear power.68

PROSPECTS FOR MEETING
PLAN TARGETS

1981-85
Tables 33 and 34 above showed Soviet

plans for commissioning of new generating
capacity and for electricity production be-
tween 1981 and 1985. Achievement of this
program could be jeopardized in at least two
important ways. First, Soviet plans call for
the commissioning of only 10,000 MW of
new capacity in 1981,69 leaving over 15,200
MW to be added each year from 1982
through 1985. In the past, introductions of
new capacity have averaged about 10,000
MW per year (in 1980, however, the incre-
ment was some 13,000 MW), although pro-
duction of turbines and generators has been
running at 18,000 to 20,000 MW per year.70

Construction must be expanded in the last 4
years of the FYP if the goal of installing

68 Besides greater technical risks, the option of using
Siberian coal to supply electric power to the European
U.S.S.R. involves higher costs than the Ekibastuz option. Ac-
cording to Troitskiy (Ibid.), supply of the Center from
generating capacity in Kansk-Achinsk would cost nearly 390
rubles/kW, presumably because of the greater distance from
the European U.S.S.R. and the use of higher voltage (2,250-
kV DC v. 1,500-kV DC) in transmission lines. Overall, elec-
tricity from Kansk-Achinsk would cost an estimated 1.28
kopecks/kWh.

69 Result.s of Development of Elctric Power Engineering
in 1980 and Tasks for 1981, Elektricheskiye .stantsii, No. 1,
,January 1981, p. 181.

70 U.S.S.R. Central Statistical Administration, Narodnoye
khf)z},{lv.$tltt)  SS,SK 1, 1979g, ( MO S C O W:  1 xd. “Statistika,”’
1980), p. 181.

71,000 MW of new capacity is to be met. Sec-
ond a substantial share of this new capacity
is to be built at Kansk-Achinsk (the Berezov-
skoye No. 1 Plant) (see table 35), but there is
no evidence that a suitable boiler has yet
been developed. It is known that trials using
a 2,650 tons of steam/hour boiler have failed
to solve the problems.

Taking these factors into account, OTA
estimates that lags in construction at fossil-
fired plants make it likely that the projected
growth of 29,000 MW will not be attained
and that net growth might more probably be
around only 24,000 MW. If the estimated
“best-case” shortfalls projected in chapter 4
(2,000 MW) and the plan targets for hydro-
power are factored in, the result is the
achievement of 325,000 MW by 1985, 7,000
MW short of the plan. These projections are
summarized in table 38.

The Eleventh FYP calls for the generation
of 1,550 billion to 1,600 billion kWh of elec-
tricity by 1985.71 As table 39 demonstrates,
OTA estimates that actual generation will be

71 Draft of the hlain t)ire(tions of t’jconomic”  and  Social  I)tJ-
~elopmen  t of the ( 1..S..S. R. ff~r  19/41 -1985 and for the f’er-iod t o
1 9:)(), “ /J/,~,s(/ )(I, I )W. 2, 1980, p. ~.

Table 38.— Estimated Soviet Electrical Generating
Capacity, 1985 and 1990

(thousand MW)

1985

Planned Projected 1990
(from table 34)

Total . . . . . . . . . 332 325a 405a

Fossil-Fired 230 255b 255e

Nuclear . . . . 38 3 6c 7 5c

Hydro , . . . . . 64 64 7 5d

aSum of fossil - fired, nuclear, and hydro capacities
bEstimated Of 71,000 MW to be added in the period, 35,000 MW are assumed to

be fossil.fired This figure has been adjusted downward by 11,000 MW to ac.
count for retirements and underfulfillment of plan targets

c Estimated
d Extrapolated trend. V S. Serkov (ed), Ekspluatatsiya gidroelektrostantsiy,

(Moscow Izd. “Energiya,” 1977), p 18, indicates that hydroelectric capacity in
1990 IS to be 82,000 MW. This appears ambitious, but indicates that sites for
new capacity are not exhausted

e Represents a net addition of 30,000 MW (A gross increase of 35,000 MW, less
5,000 MW of retirements )

SOURCE Off Ice of Technology Assessment
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Table 39.— Estimated Soviet Electricity Production,
1985 and 1990

(billion kWh)

1985

Planned Projected 1990
(from table 33)

Total . . . . . . . . . 1,550-1,600 1 ,515-1 ,625a 1,900-2,040 a

Fossil-Fired 1,100-1,135 1,095-1,180 b 1,235-1,330 d

Nuclear . . . . 220-225 190-210 c 400-445
Hydro . . . . . . 230-235 230-235 265e

aSum of fess I I fired nuclear and hydro capacities
bMid 1985 capacity of 223,000 MW times operating rate range of 4,900 to 5,291

hr/yr The latter IS the 1980 rate
c Estimated
dMid 1990 capacity of 252,000 MW times operating rate range of 4,900-5,291

hr/yr The latter IS the 1980 rate
e Estimated mid-1990 capacity of 73,900 MW used at a rate of 3600 hr/yr, that is

at roughIy the 1979 rate of utilization. See Narodnoye khozyaystvo op. cit.
(1980) p 169

SOURCE: Office of Technology Assessment

1,515 billion to 1,625 billion kWh in 1985,
well within the scope of the plan. This esti-
mate too uses the optimistic nuclear projec-
tions in chapter 4 and adopts the goal set for
hydroelectric  generation;  OTA estimates
that fossil-fired electricity generation will
reach 1,095 billion to 1,180 billion kWh in
1985. Combining these three components
yields a result that should equal the plan
target even if  capacity introductions fall
short of the goal. This outcome depends on
the assumed rate of utilization of installed
capacity.  I f  the 1980 rate is  maintained,
fossil-f ired generation could reach 1,180
billion kWh, but if rates continue to de-
cline—say to 4,900 hr/yr—then generation
will reach only 1,095 billion kWh, still within
the plan target range.

It must be noted that opportunities to in-
crease the amount of electricity produced
from coal may be limited by the availability
of coal. Although planned coal growth is
commensurate with planned growth in fossil-
fired electricity generation over the FYP (8
to 12 percent v. 5 to 9 percent, respectively),
chapter 3 estimates that at most coal output
will actually increase by only 7 percent, and
even this is a highly optimistic projection.
Given probable growth of demand for coal in
other industrial sectors, notably in ferrous
metallurgy, even a 7-percent growth in coal

production is insufficient to achieve the up-
per end of the range for electricity growth.
In addition, if growth in Kansk-Achinsk out-
put is excluded owing to boiler problems,
growth in coal production to 1985 falls to 5
to 6 percent, When likely declines in the
average calorific value of other coals are
taken into account, there is a possibility that
coal production on a Btu-basis will fall from
the 1980 level. There is, then, a substantial
probability that coal’s contribution to total
fuel consumption in electrical power genera-
tion will decline. As a consequence, some
plans for adding new coal-burning capacity
may have to be scrapped or at least post-
poned until after 1985.

In sum, present rates of power machinery
production suggest that the Soviets are ca-
pable of producing the 35,000 MW of power
generating equipment needed to achieve the
planned gross addition of fossil-fired capaci-
ty by 1985. But unless greater resources are
allocated to construction of powerplants,
there will be insufficient finished plant to
house much of this equipment at the end of
1985. In addition, it is possible that growth
in coal production will not be sufficient to
support a 5- to 9-percent growth of fossil-
fired electricity production. As a conse-
quence, it is difficult to see how coal’s share
of the fuel balance in electricity generation
can be expanded between 1981 and 1985.

1986-90
Estimates for Soviet electricity gener-

ating capacity in the Twelfth FYP are highly
speculative. The figures shown in table 38 in-
dicated that this capacity could exceed
400,000 MW by 1990, possibly amounting to
405,000 to 415,000 MW. Fossil-fired capaci-
ty will grow between 1986 and 1990, al-
though the extent of the growth is hard to
judge. During this period, additional plants
will be built at the Ekibastuz and Kansk-
Achinsk basins and probably at the South
Yakutian basin. Other plants may be built in
the Far East and in the Urals, In all, OTA
has assumed a net addition of 30,000 MW of
capacity between 1986 and 1990. If so, fossil-
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fired capacity in 1990 could reach 255,000 kWh by 1990, with 1,235 billion to 1,330
MW (see table 38). Total electricity produc- billion kWh being generated by fossil-fired
tion could reach 1,900 billion to 2,040 billion stations (see table 39).

SUMMARY AND CONCLUSIONS

The U.S.S.R. has amassed great experi-
ence in power transmission, including long-
distance HV transmission. This experience
has proved valuable in and has been en-
hanced by the formation of the nationwide
Unified Power System. At the same time,
Soviet power engineering is moving into a
qualitatively new field—UHV transmission.
The move to UHV, at least initially, will in-
volve substantially higher investment and
operating costs; but the Soviets are confi-
dent that these costs will be offset by the
great savings to be gained from long-
distance UHV transmission. The success of
this move may determine the outcome of
Soviet plans to complete the UPS. The
chances for success will depend, in large
part, on the applicability to UHV of past
Soviet experience in power transmission
and, perhaps, the availability of assistance
from the West.

Plans for UHV DC transmission of coal-
generated electricity to the center of the
European U.S.S.R. from Kazakhstan and
West Siberia seem to be viewed as a way to
supplement nuclear power, particularly in
the event of a shortfall in planned nuclear
capacity. However, the technical risks in-
volved in UHV transmission and power gen-
eration using low-grade coal support the con-
clusion that Soviet planners may be down-
playing coal in favor of nuclear power, at
least for the present. This may mean that
construction of UHV DC lines other than the
±750-kV line now being built will be de-
layed, pending success of the nuclear pro-
gram and the solution of technical problems
connected with developing a boiler to burn
Kansk-Achinsk coal and technology for DC
transmission at voltages of ±1,125-kV and

more. Gas may also come to play a more im-
portant role in power generation.

There are no economic constraints to
building the planned 1,150-kV AC lines to
supply power to the Urals, assuming that
technical problems are or can be solved.
Presumably, however, plans to extend these
lines to the Western U.S.S.R. would raise
economic questions similar to those entailed
in proposed UHV DC transmission vis a vis
nuclear power.

To some extent, the generation of electrici-
ty by fossil-fired plants in the 1980’s will be
tied to the fate of the nuclear electrification
program. But if nuclear power falls behind
schedule, fossil-fired equipment will be called
on to cover the shortfall.

On the face of it, there would appear to be
a substantial amount of flexibility in the sys-
tem, at least in handling the baseload.
Fossil-fired capacity at the end of 1980
(201,000 M W) would satisfy and even exceed
the 1985 generation targets of 1,100 billion
to 1,135 billion kWh if utilization rates of
5,475 to 5,650 hr/yr could be achieved. If the
1985 goal for fossil-fired capacity (230,000
MW) were met, operation of this capacity at
the 1979 utilization rate (5,651 hr/yr) would
permit the generation of 1,300 billion kWh in
1985–almost enough to cover the 1985 tar-
gets for both fossil-fired and nuclear plants.

There is sufficient evidence to suggest
that the U.S.S.R. will have substantial
reserve capacity in its power generation
system in the 1980’s and will be able to com-
pensate to some degree for shortfalls in the
nuclear program by increasing the rate of
utilization of fossil-fired capacity, provided
that the needed fossil fuel supplies are
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available. Nor does the availability of gen-
erating equipment appear to be a problem.
Present annual production of turbines and
generators seems more than sufficient to
support a gross addition of 65,000 MW of
fossil-fired capacity by 1990 (54,000 MW
net).

Examination of the available literature,
both Soviet and Western, revealed virtually
no imports of Western technology and equip-
ment in nonnuclear power generation. In
fact, the Soviets have opted for domestic
development of this industry and have large-
ly succeeded in achieving a high techno-
logical level in their equipment, comparable
in some cases with the best available in the
West.

One equipment problem–the develop-
ment of large boilers for Kansk-Achinsk
coal—probably must be solved domestically.
Boilers are custom designed for specific
types of coal and suitable boilers would not
be available from the West. The Soviets have
been working on the development of such
boilers for years, but to date appear to have
had little success. This is not unusual,
however. Boiler development can take dec-
ades, and there is no assurance that an effi-
cient boiler can be developed for a given type
of coal. In any event, Soviet capabilities in
boiler design are comparable with Western

capabilities. In short, Soviet reliance on
domestically produced power generating
equipment will probably continue into the
foreseeable future and the availability of
Western technology and credits should be of
small concern in this area.

Similarly, the U.S.S.R. appears to be
largely self-reliant in the construction of
power transmission lines. This self-reliance
may be reduced if Soviet plans for UHV
transmission are carried out; the U.S.S.R.
may be forced to turn to the West to help it
supply the large body of technology and
equipment which would be required. At the
same time, the need for the U.S.S.R, to move
ahead at full speed with plans for UHV de-
velopment, particularly UHV DC, is ques-
tionable, given past success with and future
plans for nuclear power. Postponement or
abandonment of Soviet UHV plans would
limit the potential impact of Western tech-
nology in this field.

Although reliance on the West for com-
puter technology for UPS has been very
limited, the U.S.S.R. could profit substan-
tially from using U.S. software engineering
techniques to build the network’s computer
control system. Continued indirect acquisi-
tion of these techniques is at least as likely,
however, as direct acquisition.


