N .:

MAN e g JPRS: 4870
14 August 1961

SELECTED TRANSLATIONS 0N USSR ELECTRIC POWER (10)

9EL 9110666

This material, translated under U. S. Government
auspices, is distributed for scholarly uses to
repository libraries under a grant/subscription
arrangement with the Joint Committee for Slavic
Studies of the American Council of Learned
Societies and the Social Science Research Coun-
cil. The contents of this material in no way
represent the policies, views, or attitudes of
the U. S. Government or the other parties to the
arrangement. Queries regarding participation -
in this arrangement should be addressed to tke
American Council’ >f Learned Societies, 345 East

L6th Street, New York 17, N. Y.

i
. L 1636 CONNECTICUT AVENUE, N. W.
WASHINGTON 25, D. C.




FOREWORD
This publication was prepared under contract
by the UNITED STATES JOINT PUBLICATIONS RE-
SEARCH SERVICE, a federal government organi-
Zation establiched ﬁo service the translation
and research needs of the various government

departments,



SUBSCRIBING REPOSITORIES

85-R

Boston University
725 Commonwealth Avenue
Boston 15, Massachusetts

Univ, of British Columbia
Vancouver 8, Canada”

General Library .  oL
University of California
Berkeley L, California

'Russian and East European Center

University of California
Los Angeles 2L, California

The Russian Institute

Columbia University

L31 West 117th Street

New York 27, New York "

Council on Foreign Relations, Inc,
58 East 68th Street
New York 21, New York -

Duke University Library
Durham, North Carolina

Florida State Univ, Library
Tallahassee, Florida

Univ, of Florida Library
Gainesville, Florida

Harvard College Library
Cambridge 38, Massachusetts

Russian Research Center
Harvard University

16 Dunster Street
Cambridge 38, Massachusetts

The Hoover Institution
Stanford University
‘Stanford, California

Indiana Univ, Library
Pox Zh8 L
Bloomington, Indiana -
State Univ, of Iova Lib,'
Tows City, Iova = ,

Joirt University Libraries
Nashville 5, Tennessée
University of Kansas Library
Lawrence, Kansas

Univ, of iiami Library
Coral Gables 46, Florida

Michigan State Univ, Library
East Lansing, Michigan

University of Michigan Lib,
Ann Arbor, Michigan

Univ, of Notre Dame Libra
Notre Dame, Indiana ‘

Ohio State Univ, Libraries
1858 Neil Avenue
Columbus 10, Ohio

Univ, of Oregon Library
Euger;e s Oregon

Penn, State Univ, Library
University Park, Penn,

University of Pennsylvania
Philadelphia l, Penn,



Univ, of Pittsburgh Library -
Pittsburgh 13, Pennsylvania ‘

Princeton Univ,: L:Lbrary ,
Princeton, New Jersey = -

McKissick Memorial Library

Univ, of South Carolina
Columbia 19, So. Carolina

Univ, of Southern ﬁaiif ‘Lib,

University Park
Los Angeles:7, C_al;farz;ig

Syracuse Univeréiﬁj' Libfary
Syracuse 10, New York

O L I

e i i e =wmT oW &

Contiiued - -

Tufts University Library
‘Medford, Massachusetts

Univ, of Vermont Library
Burlington, Vermont

Alderman Library
University of Virginia
Charlottesville, Virginia

Wayne State Univ, Lib,
Detroit 2, Michigan

Yale University Library
New Haven, Connecticut

Univ, of Washington, Library

Seattle 5, Washington



JPRSs 4870
cs0s  1877-5/10"

SELECTED TRANSLATIONS ON USSR ELECTRIC POWER (10)

[This report, published approximately monthly, contains
selected translations on electric power: in the USSR.
Complete bibliographic information accompanies each

article. ]
TABLE OF CONTENTS Page

Development of Industry in Soviet Armenia During the

Past Forty Years 1l
GAES [Water-Storage Electric Power Stations] 2
Creationof Communism's Material and Technical Base and

the Means of Raising Effectiveness of Capital Investments L
More Electric Power - for Agriculture 6
The Krasnoyarsk Hydro-Electric Power-Station 11
Electrification of Agriculture 14
The Inguri Cascade 16
To Start the Station on Time [Construction of New Elec-

tric Power Station:in Lithuania] 18
New Rules for Technical Operation of Power Stations

and Networks 20
Expedite Construction of Thermo-Electric Power Stations 24

The Rate of Development and Organization of the Power Economy 28

Expedite Electrification of Villages : 37
Power Engineering in the Year 2000 38
Conference of Power Construction Men 39




“1i97efold 191319

5 o ¢ ! i
2 N ' ) ;
- . . i' w -
.
e a LR S PR

R

DEVELOPMENT OF INDUSTRY Iii SOVIET ARMENIA DURLIG THE PAST
FORTY YEARS ~= By A. K. Dzhagatsnanyan, Yerevan, Izvestiva
Akademii Nauk Armyanskay' SSR, November 1960, pp 11, 16-18,
e o PV S ST SRR A ‘

I DOver 30 hydro-electric poWer«Statibhé'h&Vé been con-
structed in Armenia during the past 40 yedws, including nine
large ;stations such as Gyumushskaya, Kanakerskaya, Sevan-
skﬁya, Arzuinskaya, Atarheékyanskaya, Dzoragetskaya and =
othexse ..~ - - ., - . T] 0 T

.. ALl large power stations.are;idterconnected by ~ ..
means of highwvoltage lines into .one group <& the ‘Armenian
Power Systemo . .. . . . oo T e T _
.- Total output of electric power produced by all stae -
tions in Armenia was, in 1959, 2,688,000,000 kilowatts =~ -
houxss In comparison with'4913,_e1ectricApower output ‘in
the republic. increased 527-fold, . The ‘dyiamics of the pro-
duction of electric.energy has been as follows: L e

- Production ofﬂéiécérié.QbWé;lih tﬁe‘Armeniaﬂ“SSRsf_n J
Year Total output in millions. -Comparison (increase) -
of KW/hrs | with preceeding periods

(in percentages)

1913 50 1 -

1940 ! R PO 395.3 T : o e 77 times
1965 °5 .77 cas0.0 .. U139
1950 949,83 - T e 911,00 ¢
1955 2,214.7 | 233.2

1959 | . et ‘E 2’628.0 s e e L . 119.0 :

' 'During the pre~war years the output of electric
potier in''the Armenian SSR increased more rapidly than the
‘average increase in the whéle of the USSR, '  Thus, 1940
production was 77 times as great as that '6f 1913, while
the increase in the tountry as' a whole was only 25 times as
great a8 that of 1913,  Our outnut of .electric power over=
, took the“develozment of industry and agriculture., The .

4 10 incréase 'iii'the growth of electric powe
output-corresponds to the growth of thé gross industrial
‘pProduction at a rate of 8,7 times that of:1913, . This =
‘ereated definite’ resetves' of electric nower and resulted

. -.1-
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in the develonment in Armenia of the chemhical industry,
which consumes up to two-thirds of the electric energy pro=-
duced in the republic, even at present. S
The production and consumption of electric power are
important indications characterizing the level of develop~
ment -of the production gorcea and industry in a country.
In this respect the Armnian SSR has more electricity per’
captﬁaj;han“Frhnce,.Italg, or Japan, not to mention Turkey
and Irag, which are far behind. G et
gﬁ view of the supply of natural gas to Armenia from
the sister republic of Azerbaydzhan, the electric power
2staQus.q£5;he.republic_w1lljbe substantiailz“agtsred;ﬂ At
y hydro=

present,. 983 of electric power is produced R R
electric pover stations., Upon comnletion of:the Seven ‘Year -
Plan this production will ba reduced to 30%. -Construction -
of a number of thermal #leftric plants using natural gas .. .
will .result in a predom ce’ of thermal electrlcenergy.
Furthérmore, in view of the recent lirikage of the high« ..
voltagae power systems of Armenia and Azerbaydzhan, .our ...
republi¢ will .obtain certain nddicional'amounts'o% electric
power for the ‘develomment of agriculture .and industry., :

... Theée important changes in the electric power sta=
tus will make it possible to reduce to one-third the empty=
ing of the age-old water reserves of Lake Sevar, - This will
be an important step forward in the measures being taken
in the ditection of maintaining the lake ¢lose to its . -
natural high=watet level. L :

[

GAES (watef éiorége electric power stations) =~ By Ye,
Loktionov, Koscovw, Ekonomicheskava Gagetsg, 30 liarch 1961

Engineer G, N, Avdeyev from the Gldroproekt Instite
ute and I are studying a diagram of a day's consumption of -
electricity in the Central United Power System. At one
point the horiZohtal line designating the midday consump=
tion abruptly drops and then rapidly rises. T

© 1t -is eignificant that with the continuing increase !
of the production of electric power the 'peak of corsump~
tion will also continue to rise. This is no paradox. On °
the one hand it would seem that shortening of the work day "
and abolition of the high shift should be followed by curtail-
ment in the consumption of electricity but instead move . |
electricity is required for electrification of sgriculture '
and for the needs of communal activities: and every-day life.

22"



. . The problem of “peak" consumptlion is further com=-
plic ted by the wide utilization o thermc-electric power’
stations, eontinuqusly operating tubuiar boilers, heavy-
duty power machingry and higher parameter steam, -
"~ What is ‘the way out of this "deadlock"%?

Soeeialists~power»engineers offer various solutions.
For example, one of them considers it possible to utilize
for this purpose a system of longer eastwto-west transe )
missions) in which case ‘electric powet will Ffollow the suni
T?is sOIdtiOng howeVer, would involve substantial 10%ses o
[ o] power. i

Therefoye, many snedialists advocate creation with-
in the nower . .gystems of new highly-maneuverable stations
capable of carmying shorteperiod lgads, Particulatly
emphasized are gas=driven turbine and gasdriven steoms=
turbine instaliations. Unfortunately, however, the '‘capacity
of such units is rather inadequate and there is not hope
as yet for an increase.

It would be ideal, of course, if the energy generat=
ed during the hcurs- of "dron' could ba conserved for use
during the “peak' hours. So-called water-storage electric
stations ‘can solve this problem successfully, Such stat=
ions exist in many dountries (German Democratic Republig, .
France, Czechoslovakia, Canada, ‘the United States and . = °
otherss and their number invariably continues to grow.

eeesAt night when there is surplus power at the
thermo=electric power stations, the GAES pumps the water
from -the lower, feservoir to the ubver reservoir, ,. During o
the morning and eVening when the,“pe“x“ hours set in,
the water ‘goes in a revarse directicn, " Falllng from a great
height; -the water ‘itself. oenerafes ‘energy 'to replace the '
power expended when pumping the watef up during the night._
Operations ;of ‘the GAES reach 65-70% efficiency, .

s, The Gidroproekt Institute developed a rough design
of a water-storagd electric power station for’ uosenergo._ 3
It will be constructed in the area of Zagprsk ori the Kun'ya
River. 'The river bed, with its high gent1y~éloping banks, -
will serve as.a lower reservoir, while an artificial lake
with 14-million- cublc meters of water will be ‘created on
‘one ;of the -shores to serve as .an upper reservoir.-~u1even
million cubic meters of water will constdntly clrculate
"up-and-down.V. .

.. The difference between the levels of the unoer and
lower reservoirs will be anproximately 100 m. .

.- Unique equipment called reversible turbines will -
be used in the Zagorsk GAES, hen the water is trans-'"
ferred to the upper-reservoir they will act as suction
pumps, :whereas: they will act as power-producing turbines
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when“the'watér‘is.dropping into the lower reservoir, Total
capacity of the station will be 585%000 KW, The station .

could deliver this amount of power for five hours. - b
- The power supplied by :the new water~storage electric:
power station will be much cheaner than the power -that
could be delivered from . new thermo-electric power station,
~ Another advantage of the station is that it can.. . °
maintain a constant frequency, which 1s very important in
the gperation of industrial equipment, ' The station is also.
an effective emergenby standkby reserve which can be ac- .
tuated easily and quitkly when needed, R
"~ At present the Gidgbproekt Institute is developing
a numbey of other wat:e%a-gﬁorage' electric station promects, :
including those for the &

~gystems, .

elyqbinaka and Orenburga  power - .-

CREATIOI OF COLMMUWNISM!S MATERIAL AND TECHI!ICAL BASE AND
THE MEANS OF RAISING EFFECTIVENESS OF CAPITAL INVESTMENTIS «-
By T. Khachaturov, member~corresvondent, Academy of Scien-
ces USSR, Moscow, Voprosy Ekonomiki, llo &, April 1961,

" The -major. economic advantage of electrification is
. concentration of the production o electric power in large
power stations and supply to thousands of consumers in ' -
large areas from one centre, The adVAntaie,of using elect-
‘ricity for power is also predicated on ut lization of the
‘cheap sources of ehergy, including waterfalls, wind, etc.
The socialist system'of ecoriomy permits full utillzation
of the major advantage of electrificatiomn, l.e., centrale
ization of the production of'electric‘powef\in-iarge res .
glonal. electric power stations which are amalgamated in
electric power systems. Approximately 907 of all electric
power produced in the USSR is put out by the rayon nower -
stations. Every centrally produced kilowatt~hour of elec~
tric energy delivered to.the consumex requires less capital
investment and lower operating expense than that -delivered
to the consumer from an isolated local installation, .
Capital investment in one kilowatt of standard voltage and
the cost of generation of energy at small electric. power -
stations are 5~10 times as high as that at the large sta-
tions.. S T e ‘
. Concentration of electric power production at the
large electric power stations will incredse further in the

ci i abie



process of creation of communism s material and technicalx
b se, Thermal electric. stationd of 1,200,000 and 2, 400,000?
RW capaelty and hydro-electric potver stations of capacities'

in excess’ of. 5,000,000 ki aye’ being designed and/or cons=. ;‘ a

structed 4t present.u Gaphtity '0f" the machinery is also
being increasad accordingly: = steam turbines of 300,000 -
KW capacity are in operation, while 600,000 K7 turbines are .
in construction and 1,000,000 KW turbines are being design-'
ed and will be the equiva ent of two Dneprogeses in one .. ..
assembly. Capacities of hydrosturbines are &lso being . ... -
raised: LOO 000 RW capacity hydro<turbines wére installed
at the Kuybyshev HydrosElgctric -Potier Station; 110,000KW"
-w at’ the Stalingrad Statidm; ! new 200,000 K¥ turbines

are being constructed for. the" Bratsk Station and, 500, 000" kW‘ﬂf

turbinés are being ‘designed for the: Krasnoyarsk Station,

while rew-= possibly one millien kilowatt capacity == tur--gva

bines will be-‘installed insﬁhe giant future Lena Hydro-ggw
Electric Powgr Station.- R RO ,
"I Increate ‘in the butput of the stations and turbines_
brings -dbout’ the reduction iof relative gapital -investments,
as well ‘as’ ofi:production -costs, . Thus, specific capital:
-jrivestment “in. thermal stations of 2,400,000 Kil.capacity is .
207 lower than that in 600,000 K. stationS° canital. invest-n
ment in 600 000 X'/ units is;l?A léwer than that in -150,000
KW udits,” Soecific capital investments also .decrease: in
proportion ‘to the increase in the outnut of hydro-electric
power stations being constructed., Specific capital invest-
ments in the construction of larger hydro-electric power
stations of 3,500,000 - 6,000, 000 KW capacity are 50-607%
lower than those in hydro-electric power stations of

100,000 Kil. .Doigeneral, specific capital investments dure

ing "the “present sdven«year period. imthe zower ‘capacity of
the thermal-eledtric power stations are 249, lower than in~

1958 and of the hydro-electric power . stations - SBA lower o

than in ¥0580 Lot
Concentration of the 5roduction of electric energy
results not only in reduction of specific capital® invest-,“
ments but also in decregse in'the cost of productions .The -
cost. of - power production at_the thermal . eléctric power - .
stations. beihg put into ogeration ‘during the’ ourrent Seven
Year EBlan will be 27% lowér than that at the stations which
Eerated in 1958, while at hydro-electric power stations 1t
11 be 53%. Iower. L
. The average reduction in’ the cost . ‘of electric power -
of 5 to- 7%, annually . saves tens of millions of rubles, Howe
ever, economitc effectiveness of large power stations ' -

.ie not limited. to the above. Electrification" pérmits modern-;

1zation of technology in ell branohes of oroduction, in- :

-5-
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cluding agriculture, {h all ‘rayons of the country, Electe ..
rification promotes the .growth of productive labor in all

areas of the national ‘eccnomy and ww first of alle~ in =
industry. The infi-unce of electrification of labor on the .
increase of dts prodthivitf-is”vividly,illustrated by the .
following -data (1940 & 100%)¢ P

Eiectrification of ldbg: in i * L2;if“' nggAﬁﬁ R
industry . . .., .. .. 25 . 215
Productivity of labof fn-industry . 198 257

' Dutring the yeads 1950 through 1959 both electrificae -
tion and productivity of labor in’ USSR industry grev at” - -
approximately the same rate == 7% per ear,: Considering -
that wages constitute anproximately 207 of total industrial”
production costs, the net annual decrease in the costs -
which resulted from the 7% increase in labor productivity -
will exceed two billion rubles annually. Of course it will-
not be falr to attribute the entire saving to the growth
of electrification; ~however, there 18 no doubt that there:
is a definite correlation between the increase in electrifi-
cation and the rise in labor productivity, and a great = .
portion of the savings derived from the reduced costs of * -
produttion in the national economy must be considered to'be:
a result of electrification. - L T e

MORE ELECTRIC POVER
- a8 . "% $4

F R AGRICULTURE ! - lvioscow ) - vy o

. " Last February the Central Committee of the CPSU AND °
the USSR Council of Ministers considered the question of
electrification of agriculture in the USSR for the years
1961-1965, = Having noted the increased rate of elactrifica~
tion of agriculture during past years, the CC of the Party
and USSR Council of tiinisters set»goais for the further
broad=scale electrification of agriculture to be based on
moreeconomical sources of gower supply, including traction
subestations of the electrified sectors of railroads, o

o It has been daecided to instruct the ministries of
Transport and of Transport Construction to allow for furne
tshing electric power to kolkhoges, sovkhozes, malntenance.
and repair stations,. rayon centers and other consumers: at
-4 particular point or in the surrounding area, when planning
or constructing traction sub-stations in the electrified . ~
gsectors of the railroads, T

6



- .The giant scale of electrification of railroads in
our country.opens up really broad possibilities for electri-
fication of agriculture, Even at present, many thousands’
of villager-consumers receive cheap electric power from
traction subw-stations and railroad power stations. Rail=-
road transport furnished the kolkhoz village about B
300,000,000 kilowatt/hours of electric enérgy last year,"

Rayon consumers == including agriculture == occupy -
an important place in the electrical balance of such rail-
roads as the Stalinskaya, Omskayd, Kuybyshevskaya, East=
Skberain and others., "Suffice it to say that in 1860 the
trattion sub-stations of the Stalinskaya Railroad delivered
to agriéulture approximately 60 million KW/hrs, Omskaya ==
about 57 mitlion KW/lgs, Kuybyshevskaya == 22 million KW/hrs,
etc, Omskaya Oblast 43 kolkhozes and 19 sovkhozes res
celve power from railroad source$.” Traction sub=-station ' .
Kormilovka of this railroad supplies elettric power to the
nationally famous “Pobeditel" Sovkhoz, while traction sub
station Luzino supplies the large hog sovkhoz of the same -
name. C T SRR ‘
. The resolution of the CC of the CPSU and Countil of
Ministers of the USSR on electrification of agriculture met
with enthusiastic response from all electrical and power
engineers of the railroads, Assistance received by agricule
ture from electrical installation persomnnel increases every
day. ' Only recently the traction sub=stations of electrif-
ied railroads began supplying electric power to Dovol'fe
nenskiy Rayon of WNovosibirskaya Oblast, 80 km away, and
Okoneshkovksiy and Shcherbakovskiy rayons of Omskaya Oblast,

which are 30-40 km away from the railway line,
. . As g result of electrification of the Ryazan'~ S
Sasovo of the Moscow Railroad, the "Gorodskoy" Sovkhoz and
several hearby kolkhozes hooked up to traction subestation
Listviyarika. . Traction 'sub-stations Perevles aind Nazarovka
provide electric current to farms and residences of kolkhoz

workers. A kolkhoz settlement and a sovkhoz located near

Rybnoye Station also obtained electricity, :

.. Upon completion of electrification of the Orel-Kursk
section of the railroad, sub=stations Ponyri and Vazy began
supplying ‘electric power to kolkhozes imeni Lenin, imeni
Kalinin and “Put' Kommunizma." Several additional.high- :
voltage lines will be put in operation in this section this
year. They will furnish electric current to a number of
other kolkhozes, o L e

.-Extensive work 1s being conducted on the organization
of sunplying electric power to agricultural consumers by '
the Latviyskaya, Severnaya, Gor'kovskaya, Yugo-Zapadnaya,
L'vovskaya and aother railroads. .

v
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During the remaining years of the current Seven Year
Plan the electrification mén dre faced with the;prospect
of electrification of 15,000 km of rallway lines including
such routes as_Moscowpcor‘k;zekirpv-Balezino-?erm'-Sverd- ‘

lovsk; Karaganda-Magnitogorsk-Ufs; Moscow=Leningrad; Moscow=
'Kiev;'Ryazan'-Ryazhsk-?brone@héRostovbMineral'nye'Vbdy; —_
Altayskaya-ArtyshtasAbakan=Tgyshet=-Bratsk and others, A
numbetr of electrified lines will pass through the virgin -
land regions. ~ ° - . . - P T
This means that many more thousands of kolkhozes
and sovkhozes' can obtain elgctric power, It is important
to.ascertain fully and in t:mé the needs of agricultural
consumers so as to enable each section being electrified -
to provide for these requirements during the planning stage, .
Moreover; it is necessary t@ thake corrections in the pree .- -
viously ‘designed congtruction'plaQS'qf'yhe,propqsed trac- L
tionfsubastations,.in line with the above-mentioned resolu- )
tion.- - .. . R T o
" 1t°i8 necessary to point out that agriculturels :
demand for electric power incréased constantly. Tentative
calculations of the Teploelektroproyekt Institute show -
that the power load re irements of agficulture may be in
i?e order of 100-200 KW per 1 km of electrified railway -
. .-Substantial amounts will be. xequired by agricultdre, -
particularly in 35-kv voltage. ; In the near future, ‘1.es G
in the years 1965-1970, it ig proposed to conpect agricule
tural -loads in this voltage with individual tractlon sub= "
stations in a volume reaching 8,000-12,000 KW, L
' It seems that the futuyre consumption Of 35 kv energy
will increase further since the Ministry of Agriculture

v

USSR is planning a changeover to the :application of a system
of distribution of 35 kv power suppoy with direct conver-
sion to 400 volts, 'in a number of regions throughout the: -
cquztry,“'According to available data this would afford a -
30-40% reduction in the amount of électric wiring and the
number of transformers required for electrification of -
agriculture. - o ‘ . o oY
Apart from agriculture

P . there will be other rayonal
demands for electric power. It is the responsibility of
the sovnarkhozes to take into account the interests of all
the rayon consumers who will be served by the traction sube
stations and to provide the planning organlzations with all’
pertinent data, - ' L

.. .The resolution of the CC of the Zarty and the USSR
Council of Ministers fully clarifies the question of the v
sources of financing and method of ‘providing the necessary
materials to facilifate the work on hooking=up rayon con-

@B



sumers to the traction sub-stations., Thus, where rayon
consumption is-less than 257 of the ‘total capacity of -
traction. sub-stations, 6-10 kv delivery cells for feeding
the rayon and agricultural ¢consumers are constructed and
equipped with fundz earmarked for electrification of rail-
roads. . Where greater capacity is needed and 35 kv and N
higher voltage are required by the rayon concumers, all thef+,
expenses for installation of distribution equipment at. - ¢
traction sub=stations are paid from the capital investments -
.and:fuhds earmarked for materials, equipment and cable
fabrication by interested organizations. ‘-

. - Installation of transformers at traction sub-
stations being built, construction of outlets and dise -
tributors for 6~10, 35 and 110 kv for meeting thée needs of
the rayon consumers is the responsibility of the Ministry -
of Transport: Construction which acts on recommendations of
the Ministry of Transport..

Completion of construction,: expansion or reconstruc-
tion of operating traction sub-stations with a 'view toward
using them for supplying the rayon consumers will be car-
ried out by the Ministry of Transport with funds earmarked
for equipment and materisls by the interested organizations.
Plamming of the job is as a rule entrusted to the organiza-
tion which originally designed the given sub=-station.

A Departments of electrification and power adminis-
tration of the railroads should prepare suitable technical
conditions for hooking-un the rayon consumers to such sub=
stations and should eonsider the question thoroughly and
seriously without impeding the set goal, ' -

It must be pointed out that in many cases the rayon -
consumers, . including agricultural, delay the construction’
of the required networks and lines for connection with the
traction sub-station. The step~down transformers at more
than: 100 traction subestations already have a third wind- -
ing on 35 kv voltage which is especially ‘made for the L
rayon consumers., However, not all of the transformers are
being utilized,- Such.a situation, for instance, exists -
at traction sub=stations in the sector Kinel'~Dema of the
Kuybyshevskaya Railroad; :Kharkov=Lozovaya, Kharkov=Belgorod
and Lozovayaw=Slavyansk of the Southern RR; Nizhnedneprovsk- -
Chaplino of the Stalinskaya RR, and other railroads.

+ It is estimated that 1, 500 km of rural electric
networks will be constructed during the current Seven Year
Plan., It is a vast program and its implementaiion will
require all of the effort of the comstructors and workers
of the electro-technical industry as well as the consumers
of the electric'powet themsélves, The resolution of the
cc of the_”arty and the USSR~ Council of Ministers must

-




stimulate thé,onganizatiohg_cqnberngd in the union repube
‘lics as well as 'in the  sovndrkhozes to exgeaite the solue
..tlon of ‘the questions connected with supplying the rayon ..
~ consumers.with ‘ele¢tric energy from traction subestations,
... .. Besldes the'traction subestations agriculture ree
 ceives (and will shortly receive greater amounts of) elece
tric power from railroad electric stations, step=-down sube
stations and longxtudinal'powgr transmission lines, As
we know, a number'‘of railrdads are constructing longitudine
- @l 10 kv lines, while additional wires are being installed
“on the noles of the contact network in the electrified
alternating current sectors, . These wiresy together with
the rail (ground) create a three-phase system of 27.5 kv
electric supply. Thede lonmgitudinal lines are intended to

" feed all line consumers including railroad bulldings,

' supply lines. Approximate

platelayers' cabins, residences of railroad workers and

- also track maintenance -opérations, L L

o There already are 5,000 km of longitudinal electrice

. iy 3,000 km mcre are being ace

tivated this year and the length of these lines along raile

.roads will continue to increase constantly, This will. aleo

facilitate the supplying of kolkhozes and villages located

along the railway lines, "In certain cases the pdles and

- “other supm rts of the railrodd electric networks oould be
utilized for hanging the wirgs of electric 1 es zﬂtended

. for feeding the kolkhozes, #qukhozes and othét ag¥itultural

© ‘consumers, . _ o :

. In order to utilize the expanfing potential more
fully, the aid of electro=technical induétrial plants must
be secured, They aré beihg called upth té organize delive
‘ery of electrical equipment required to conmect the consums
ers with the railroad sub«stations and the lines of long=
" itudinal electric supplys The above particularly anplies
~ to plants fabricatin% less powerful transformers of 10 and

22,5 kv voltazes/ If should be noted that unfortunately,

‘:"~"ptoduction of 2745 kv transformers in 20 and 40 KW capacit-

les has not yet been organized, although they are badly
nhedéd'fot.eledtrification of the line consumers in the
.sections of alternating current and can also be used for
“e¢lectrification of a%ricultural consumers,

' ‘All 1s not well in the production of powerful step=

. down transformers for traction subestations of alternating
"rurfent of 27,5 kv, which are intended for the feeding of

~ lnteresystem 220 kv power transmission lines, In addition
§o~ WO ‘coils.== 220 and 27,5 kv for traction == such transe
others should have a third coil (voltage 35 or 10 kv) for
feeding the rayon, However, for cost reasons the lioscow
Electric Plant is trying to refuse to manufacture three=
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coil transformers and offers instead to utilize separate
transformers which can be connected with the traction coil
- of 27.5_kv.,_Obvipﬁsl{ the plant does nsot realizZe that -
this wili ralse ov:is i‘casts,and increzse the powar loss
;Whiﬁhgresults‘frcm'doﬁblehtrapéformation of emergy. ' ...~
7 It s imperztive that the USSR Gosplan make & final
desision determininz definitely which plants will manufac-
ture low capacity transformets for 27.5 kv sud which will
furnishflarge’qapacit‘,trangﬁpfﬁé:s_for‘ZZO kv 0
7 Life insistently d ands the solution of ceitain
other important problems, ” n" many cases there is much in
common in the solution of the problems of village electri-
fication and.electrification o line consumers of railway -
transport. Consequently it would seem advisable to man=
ufacture single type mulfi-purpose machinery which would.
permit application of modern industrial methods in construcs
tion and installation operations. There i5 also a real
possibility of unification of the construction of network
. circuit,b:égkers,fgutbmatic'multiqswitch separators, and of
- :.a universal solution to the problem of automatic’ regulation
“of voltage under load for transformers of comparatively
" small capacity, etc, B T T
' The Party and government have placed before the Soviet
people a task of great national importatice, - To furnish - =
electric power to agricultiire means to lend very real aid
in the complete mechanization of agricultural production,
i.,e, == to further raise its economic level, /' -
.= -The vailroad transport service has considerable
potential with which to expedite electrification of agricul-
tural consumers, It is the duty of all railroad men to'
bring this potential into being. : e

THE KRASNOVARSK HYDRO-ELECTRIC POWER STATION == By Eggineer
.B.,Py_Feringe:, Moscow, Gid oye-Stroitel Pstve,

" . The dam of the Krasnoyarsk Hydro=Electric Station

 ig located above the city of Krasnoyarsk at the point where
the river flows through a comparatively narrow valley with
the steep and high banks lined with granite. The width of
the river (between the actual water lines) does not exceed

~ 750 meters, The area of the catch basin within the fold
~consists of 288,000 sq km, mean long-term flow is 2,800
aibic meters per second, maximum.recorded flow during spring

floods is 29,800 cubic meters per second, while at the end
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of! winter: waterfiow has been:recorded at 300+400:euble' ' |%:
metars ger second.. - . i T T

.- ' The hydroeeiecctric system will create a 100 m . A
affluent and: a storege reservoir.380 km long and approximate
ol¥a2;000‘5q~km_tp area with a-gross volume of 73 cubic
kilometers and th&:actual'wotking,volume of 30 cu kmy - .

i ¢ :The original plans of.195\.cnvisaged:constructIOn.;
of a concrete dam of the solid.gravitational type with .= -
expanded joints, ‘At the présent-time the Leningrad branch
of theGidroenerggproyekt (Hydro-Electri¢. Power Plenning .
Administration) has developaed & new design of the hydroe .
electrié-station, " Clarification of. the: planning of long~ -
term utilization of: electric power r:sultcd in a decision ..
callinirfor & practicable increase.of the specified eapa-; ..
eity. o wuheixrasnoyarak~Hydro-E1ect:1cxPowerfStation-to,the
minimum of 5-million KW, ~Planning ‘and research projects . .
by the Lenihgrad Metal Plant and the “Elektrosila® Plant . -
sblvhd;;hpeproblemvof'bringing.the;uniggcapacity_pfvthe,-j :
plantsiup to' 500 milliwatt with a very slight increase =
in the size of machinery. -This permitted not only installa=
tion of ten unite but provided for. possible future installa~
. &don of ‘two additional .assemblies -in the building of the
hydroselectric power:station, in spite:of the narrowness
of the fold at the dam site and the: erected bulkhead.on.
thglleft,bankg:without'lengtheninga;he'buildinga' ST

‘ The adopted design -of the was of a massives. . ..
abutment :typa.which afforded a considerable saving in the
~amoung of concrete work,-:For the first time the entire . .-
operation of manufactutre, ‘transportation and laying. of the.:
long concrete blocks witﬁin.che dam was designed to be done’
by a continuous assembly line method, Unique 25«ton bridgee~
type cable~cranes of 1100 m span will serve as a general
hoisting~transportation=construction assembly, which should
be produced by USSR industry within the next two years,
Thus; the dam-will be built without trestle or pler for
tr‘psponmcemnt." S l’ o e T NEERRY

~ " An original solution was proposed on the cdnstriice
tion of shipe-raising machinery consisting of a slanting
ship elevator with & turn~table bridge, thus affording
maximum’ utiligation of the local. topography which greatl{ :
:¢3ﬁ¢edfthe cost of the ship elevdtor and made it possible
to ‘eonstruct 'it simultaneously with the rest of the hydro~
el¢ctric power plant, . . . '~ . = . L C L
7. One of the complicated groblema-gﬁcountefed-while L
incréasing the unit capacity b.}the'hyﬁtbielectxiqj lants
ugﬂ:ofsoq milliwvatts was; the quéstion of water supply for .
“the turbines vith the calculated head (with allowance for
water hemmer) 'of up ‘to 130 m and the delivery of 580 cu
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.meters per second,  The uncertainty of combining the metal .
casing and steel reinforcement in the concrete and lack of , .. "’
dependable specifications for the stress=reinforced construce:
tions of this tyne as well as the labor=consuming nature’ ' i
of this work will compel application of a spiral metal - - .07
chamber and a steel pipeline, : The spiral chamber. is round ..
in its cross-gection with the entrance 8,5 @ in’ diameter;
and a wide-sweep angie of 3459, --Specially alloyed steel
up to 32 mm phiék,xWillAhgveftgsbe;usedffor its comstruc=
tion: - Same type and size steél will be used for the lower
level.pﬁpeline,of_%,.m-diameterer"The.pipelinetwas;desighed
to be oven and will lie on the lower’face offthe dam abute
ment.  The water intake openings:of the ducts on the crown
of the dam will be equipped with: removable'strailfers and
locks equipped with hydreuliec- 1ifts.. A recess will be
constructed in front 0f the loéks fotr installation of a .
dam.walling in case it betom#s necessary to empty the worke
ing channel, .The servicing OFf all installations of the =
dam is atcomplished by a gantty trana of 150 ton capacity, "
The building of the hydtow-electric. power station gas
& 4 m high engine ‘room with & hatch and a trap door in the
ceil over each generator; A 1,000-ton capacity gantry
¢rane is installed over the roof of the engine room. The
erane is equipped with a housing which completely covers
the hateh when the trap door is open, s0 as to protect the
- engine room from the cold air and ‘atmospheric precipitation,
The adopted arrangement solves the problem .of tremsporting
the transformers from the place of their installation over
the suction pipes, to the transformer repair shop. located
next to the assembly platform, A special wagon is used
‘for this .purpose, It moves on thé rails of the gantry crane,
-~ The hook=up of the Krasnoyarsk Hydro-Electric Sta-
tion with the power system is accomplished on the voltage
of 220 and 500 kilovolts., Four plants will operate for the
220 kv network, and the other six plants (future plans call
for eight plarits) will operate for the 500 kv. The main
500 kv single~phase transformers will have the capacity
of 200 millivolts each, For the 220 voltage two three= .
phase 300 millivolt transformers are installed for each
- 'generator, The transformers will be connected by means of
overhead lines, with the 220 and 500 kv ORU located on the
left and right banks of the river. .. L S
T The 590 millivolt .capacity generators designed for
the Krasnoyarsk Hydro=Electric Power Station, with genera-
ting capacity of 15.75 kv and speed of 93,8 Rl are of an
kumbgilla type with a step=bearing support on the lid of the
tur t'le.‘._-" ,- C ST * - , e : S
" The creation of such a powerful generator in a size
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sultable for transporting and assembly necessitated applica-
tien of a watef cooling system for the wiringof the stator
.and . forcedwair® gooling system for the rotor, which.made
it possible to yeduce thé bulk and weilght of the machinery-
to 6245% of .the:standard«type generator. Under the opera-
tin%-condigions1qfiche system, the generator. excitation is
ionic .with'the feeding from an auxiliaty unit, . e,
.- The Laiiingrad Metal Plant developed:a new type of
high~speed rumgrs.for the radialeaxis turbines of this ..
power; station. .An increase in the relative. height of the -
gulding device 'arjd imvrovement in the shape. of. the rotors:
made it possible :to ryalse the output to 1,100 Lisec (30%..
higher than the’ first'tarbines of the Bratsk Hydro-Electric
Power Station), thus reducing the diameter of the rxunner . .
bg 1 ms  The tuybine has a diameteyx of 7145 m, . speed of .
93.8 RPi, capaclfy of 508 milliwatt (with a 85 m head and
delivery of 580 ‘cubic meters per second) and maximum ef- .
ficiancy of 94%. It has been decided that the turbine -
runners,. weighing 250 tons each, are to be allewelded and
£o be delivered undismantled via the White Sea-Baltic
Waterway, .the Northern Seaway and the Yenisey River,
Y AN

'ELECTRIFICATION OF AGRICULTURE == Moscow; Promyshlernava
Engrgetika, No 5, May 1961, pp 1=3 """ & o Do

With a general.increase of 38% in the supply of '
electric power in the USSR from 1956 to 1959, power consumpe
‘“*tiOn‘b¥ agriculture- increased during the same period by

65%¢ The supply ‘of power to agriculture by the state and’
large industrial power stations has also increased, ..
C ~ Of the total supply of electric power in the USSR,
3% is used by. agriculture; this situation is analogous to
thatin the United States, Austria and Switzerland, = -
- Utilization of electric power for agricultural needs
in France, 'the .Gerinan Federal Republic .Hungaizgpnd,Greecef
is undar i%,ofnthe'total powarﬁproduction in these countries,
. -In January and February 1961, personnel of .the
plantﬂand'£actory.1nspectoratesfo£,the power -‘systems of - -
the Sovnarkhozes and State:Agricultural Power Control ins
spected 31 ‘electric stations and 57 areas of agricultural
power networks in the following 12 economic rayons: Moskovw
_.skiy, Tul'skiy, .Leningradskiy, Gor'kovskiy, Rostovskiy, .~
" Krasniodarsitiy, Dneprovskiy, -Kiyevskiy, Khar‘kovskiy, Sverde
lovskiy, Chelyabinskiy, and the Belorusskiy, It was detere
‘mified t t\che.problems,of.elec:rifiqatign of agriculture
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are being solved mostly by the oblast branches of Sel'-

ener: o"which“cbntiol,hég a 'risle, the conétruétioh and ine-
'“stélﬁatibn~agenciés”of_;el'glektdstroy}“héweVer,'there‘;“1
are areas whefe the construetion and installation agenhcles
engaged in'the electrification of agriculturé operate
independently, & = -: - el L TTARL Do T
t ities of Sel'energo in the area of elects

- . The activ
rification are-confined: to éperations and developmeént of
. electrid power networks and major subw-stations of 35,10,
and 6 kilo~volts; the ellétri&;'dwerfnetwbrkaﬁahdruii‘ o
electric installatighSpb‘F0;38h .22 kv voltage are ‘assigned
to*the'kolkhogeS'an"3bv3§3%eSjwhiéh opdrate them., = =
~ Operations of the 38, 10, and.6 kv agricultural
‘petworké in Tul'skaya Oblast ate under thé eontrol of the
" power ddministratién of ‘the Tul'skly Sovmarkhoz., . ' "
i1 The trumbetr of “electi¥ified farmé and in individual
rayons i& high: the sovkhozes and private manual telephone
; “exchanges &re 1007 eleétrified, while 'the kolkhozes of the
Braltskiy, Moscow, Léningradskiy; {Khar'kévskiy and Rostov=
skiy trayons are 90% to 98% eélectrified,  However, the num-
bér of electrified fomisteadé in the kolkhozes is much '
lower, Even Tul!skiy Rdyen with its developed state elec~
" trié¢ power distribution networks has’ ohly an.insignificant
number of its kolkhoz farmsteads'electrified, -~ -~ " '
. - “Electrification of-agricultural:labor in the USSR
-is four’times as-high in éovkhliozés'asiitiis in kolkhozes,"
. -Furthérmore, electriftcation of 'labor-in the:sovkhozes and
ikolkhdzes ‘whiéh teceive:their eléetric power from,the state
power systems is 50% higher than that in the sovkhozes 'and
kolkhozes which receive it from the small village power:
stations, Of the surveyed regions the highest degree of
electrification of agricultural labor is in the Moskov-
skaya, Chelyabinskaya, Leningradskaya and Sverdlovskaya
ég{asASgiahd'cheflowest -= in Pskovskaya and Novgoradskaya
oblasts. s , L6 Tt o L
The total number of hours of operation of individual
villa%e-power;atations is. extremely low and was as follows
in 1960: Tul'skaya oblast == 1,300 hours, Rostovskaya . .
.oblast == 1,600 hrs, Krasnodarskiy Kray == 1,780 hrs, and
" Syerdlovsksya Oblast.=- 1,160 hrs., . . = .. T
‘ The technical state of the electric power networks
and .sub-stations belonging to Sel'energo is comparatively
satisfactory with the exception of those networks and sub-
stations which werg in operation for long periods of time
and require a complete overhaul necessitated by the rotting
wooqugighe power:poles, corrosion of metals,.inadequacy
of wiring for, the increased loads, existence of the CPZ
system (two lines ~- ground) and antiquated machinery and.
cequipménts . . ooty
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.ii »._The 610 kv power networks and subestations of .the
low voltage ‘distribution networks belonéing to the sovkhazes
and kolkhozés are -often in a less satisfactory condition,
Supplying agriculture consumers is usually. effected
through the radial type distribution network, At the pre= .
sent time work 'is 'undérway on' interconnection of the cire
cuits .of various networks. However, change-over of the .
powdr networks from one source of supply to another requirzes
from five minutes to two hours and in certain cases the .
.¢hange=over is completely impossible due to the distance . .
from the mgin sources of supply and the transmission ine
adequacy of the lines,: RS T RCEE TR coe
. . In"the Leningradskays Oblast Sel'energo agricultural
consumers. are divided in respect to reliability of‘the-gowar
supply into three categories: ;the first categorz which -
-does not allow interryptions, includes power milking mache
ines, incubation stations, starch plants and the waterworks;
the second category permits interruption during switchinge.
ovet to reserve supply: feed manufacturers, grain elevae’
tors; the third category permits shut-down for a duration
not exceeding 24 hours: feed mills, machine shop s and wood-
working shops, concrete mixeérs and the waterworks (where.
storage tanks are available.) - . e
.. In order to insure a continuous flow of power to
tlie agricultural installations which cannot be switched off
Vwithout-ﬁama%eVOr,destruction to production (incubator
- 8tations, milk ‘pasteurization,.etc,), portable diesel power
plants are usually employeds - - . . . . .
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THE INGURL CASCADE == By By Abramov, ‘Moscow; Stroitel'nave

Gazeta, 17 Vay 1961, p 4. -
-~ . The beautiful Inguri has its source hjgh in the’
mountains near the Ukhvan and Shkhara glaciers, Its tur=
bulent waters rush down the deep gorgefbgtween the- Caucasus,
Kodorskiy and Svanetskiy ranges and then cut &cross Kolks
hidskaya plain toward the Black Sea, = - =~
% - . For a long time people were dreaming of the possibe
11ity of making the river work for them and protect the -
~surrounding fertile lands from .the dreaded floods, ‘Even
‘prior.to the First World War the Tsatist govetrment' let -
foreigners have the concession of designing, constructing-
and operating the electric power station project on the
Inguri river. However, this work was ‘'not completed, -~ -
The solution of this complicated problem -became pos-
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gible only.during the Soviet period.. The construction of
the Transcaucasus® largest hydro-electric power complex °°
on the Ingurk river has'recently commericed at a point 35
km from the towh of ‘Zugdtdi, '~ . " . 0 o

- © _The chain of ‘the water power structures will begin.
near the village of Dzhavarys, ..~ = . .. . . 7

;,1'jIhe"reinfprcgdVcohét”tgfdrg-typé“dam;'Qf;azunique13
.height of 300 méters, will. e etedted on the Inguri, in the
narrow section of thg,ﬁdrgé”i‘Thelwater,Will;rush from'the
ateserv01r,createdﬂhy.t;efdwii;htowﬁhgipressure?tunnel.“ﬁi?
”?heté;‘thg waterﬁWill,bgfsu’\Qthﬁ'tO“attremendoﬁs“pfés—’{
sure, which will forée it onto the rotors of the turbines .
which will be installed in the engine ¥oom deep underground,
"Here will be the realm of power engineering, ~The hydraulic
machinery control” aneg;»oii—pres§ te installation, over=-
head cranes and othiet équipment will be set up in an orderly
formation in thé undérground palace, . 1. . . Vo
Y From the turbines the water from the Ingluri will go
through the discharge tunnel and will come up fo the sur--

face to join with another ¥iver =="the Iris=Tskali. The
Perepadnayd Hydro~Electric Power Station will be constructe
ed on.theé 3plllway of these two rivers, while yet another’
hydfo-e lectric generating station will be built on’the 20 km
of take flowing into the Black Sea. Thus, the Inguri come
plex will include three hydro-electric power stations.

Their total capacity will be 1,632,000 KW,

Construction of the Inguri Hydro=Electric System is
ust beginning. . Puilding of the.living quarters, ware- ..
ouse facilities and roads 1s underway, The first tasks

will be the extension to the jobsite of the power trans-
mission 1iné and a railitdad spur:from'Zugdidi-and construce
-tion of a bridge adross the Inguri neatr:the village of '
DZhV&fi. Yo o, R TS : g F P -"‘ [ ' 1 = TN ’ ¢ . ,, 3 -" .
©. " For-thé purpose of reducing costs and ekpediting’ con-
struction, the most progressive construction methods :will

be applied and:the cheapest materilals ahd most modern mach-
ihery -will be-used, . Construction of'an arc-type dam wa:’::
instead of the ustal gravity dam:-wwill reduce the re- .-

P

quired quantity of comcrete by 75%s ' . P PR PR
.. The selection of drop: tyne open hydro-electric . .
stations will eliminate the nécessity of construeting ex-:
pensive éngine rooms, becausethe machinery will be instal-
lea-in‘ the opéns w:' ¢ oLt gt e ne
ieit. The-passage.of a few years will make the area of the
ancient village of Dzhvarii unrecognizable.' Facilities of .
the mighty water power complex will spread out for kilo- . .
meters around, Vast blue expanses.of the new water reser-
woirs will cover wide areas and a mew city will emerge

e i r
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-amldst the greenery of 1lush ve etatlon. . Its maln street ;
‘will.be almost two kilometers, '

onge
ower transmission lineg will ‘extend from the water

"< power; station cartying high-voltage electrix.ty of 500,000 v,

Such ‘l1ines .are new to Georgla.
The Inguri complex.will develop QVer flve mllllon

"1kllowatt/hours of electric enérgy annually, which is al-
- ‘most twice as much as the, .amount now. raduCed ‘by a1l hydro-

.electric stationg 1n the republic, - This will stimulate

~ labor<consuming production, éxpand the existing capacity of

industrial enterprises, permit-an increase in the utilizae-

o jfition of electric power in Armnenia ‘and, Azerbaydzhan whose

: - power systems are already amalgamated with that of Georgia.

Tioreover, construction of the Inguri hydro~complex

'ofwili‘créate favorable conditions. for the development of -
“agriculture oh the Kolkhidskaya Plain. 20,000 lectares of

fertile land will be irrigated between the lngurl and’ Okumi

v ;rivers.:-'

The ingur Hydro-Electrlc Power Station ls ohly the

-rbeginning of ytilization of the vast potehtidl water-power
.resources of the river. Seven more . hydro-electric power

... stations will be constructed on the lngurl Rlver 1p the

':future.

!
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. To smm: 'rm: smnow ON TIME -e Moscow, mg, 23 May 1961,

The construction of 2 new high-voltage thermo- L'"

L electric pover station is underway in the Lithuanian Repube

lic. The hew GRES will sapply cheap electric:power to the

o “ggﬁgic territories and'Lenlngradskaya and Kallnlngradskaya
ﬁ_f. StSo"”

"~ The flrst plant of the electrlc oower station 18

'*scﬁc&uled to start output of . industrial power in 1962, In
' -order to: accomolish this the builders. will have to move

3,500,000 cubie metqrs of earth, pour over 18,000 cubic

~-meters -0f :80lid concrete and reinforced cancrete, erect
.- 40,000 cubic meters of prefabricated reinforéed concrete
;¥ -gtructures and manufacture 1,300 tons of metdl strcctures,

‘We are now having warm May weather which is ideal

. for work. And yet everything is quiet at the construction
. .site, . Why? -Not.ehough excavation equipment, dump trucks,
’ .ureinforced concrete structures and lack of a lot of other

materlals and eﬂ ipment, .-
nt

- Two months ago newspéber §gvgt§kgxg %ltvg published
an interview with I. T. Novikov, Minister of Construction

© 118



-of Electric Fower Stations USSR. :We:were particularly ime-
pressed with a report regarding the steps being taken by -
the Ministry with regard to providing the construction site
with the necessary equipment and materials. It was mention-
ed, for example, that twenty trucks, ten excavators, cranes
and other equipment were to be urgently dispatched to the
site,: ‘But where are they?  For excavation work for the
main building, seven excavatprs of one cubie-meter capa=
city each should be working gimultaneously, but there are
only three. . This has resulted in delaying the laying of
the foundation. - .
‘e were told that for ‘the ‘sake of expediting con= -
struction and reducing .costs the GRES had allotted portable
installations and pre%abridg;ed buildxn% including an
.electric maintenance and regair shop, plaster shop, paint
‘station, and a welding laborgtory. - In reality there is
nothing, Since it is imposséible to work without these
buildings,we are compelled £o construct regular. buildings
ghich increases the cost and - most 1mportant == causes
elays.
~ Qur electric power station 45 being constructed with
due ‘consideration being given to the latest techniques.
" Erilarged reinforced conctete. structures will be widely =~
..applied. We were very happy to hear ‘that certain enter-
prises were instructed to furnish the ‘above structures, .
quever,,the Dubrovskiy Production Combine of thHe ‘Sevener-
gostroy Trust and Perovskiy Producticn Combine of the Mosen-
.ergostroy Trust do not fulfill their pobligations véry well.
4fTheir managers refused to fabricate the ."500" reinforced
“concrete structures specified by the plans, The project
‘is gherefore being altered, . .Large expenses are. incurred
i, aga n. ‘

In the’ interests of uninterrupted delivery of mater~
ials to the construction site we are laying a special rail-
road spir line from Vevis Station, Almost completed, the
..work had to be suspended because of non-delivery of 800
"tons of fails. 'The Ministry gave orders to furnish the
steél but Glavsnab 'reduced the quantity of the required
rails to 600 tons, As a matter.of interest, not one ton
of rails has been received thus far, Perhaps this fact is
a minor one but it chardcterizes the attitude of the Min-
istry wWorkers to the needs of the electric power construc-
tion men,.

. The Lithuanian GRES,  one’ "f the largest projects
of the Seven’Yeat Plan," st | be started on time, Our col-
“lective is resolutely preparéd’ to greet the forthcoming
22nd’ Congress of the CPSU with' new successes in our work.
However, we expect the Ministry of Cdnstruction of Electric
Power Stations USSR to create the conditions necessary for
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NEW RULES FOR TECHNICAL. OPERATION OF POWER..STATIONS AND - '
NETWORKS == lMoscow, Enérgetdk;” No 5,.1961, pp 1-3. ' =

" The new Rules for Technical Operation of Power .:
Stations gnd iletworks, approved by Soguzglavenergo,'(maing
powex -agency of USSR will soon be published, * - .

" . The necessity for basic revision of the existing
Rules published in 1953 has beén ‘apparent for some time,
since the past eight years brought about a number of major
changes in the country's power engineering. The capacity
of electric power stations has increased by 1507 mostly
because of high=pressure installations whose share of the
total capacity of electric stations reached 65%. The capa=-
cities of individual plants and electric stations, thermal
‘as well as hydraulic, also rose sharply. Consolidation of
power systems has developed extensively; a number of inter=
system super-hgih voltage transit lines are in operation:
Volga GES == ifoscow; Stalingrad GES == Moscow; Volga GES ==
- the Urals., The nature of fuels used by electric power
- ‘gtatlons has changed: the use of gas and fuel oil has in-
. creased and coal of new origins is being used., Increase
" in steam parameters has necessitated more rigid specifica-
tions for the quality of feed water and utilization of salt-
eliminating units (water softeners). Automation and mechane
ization of technological processes are being developed and
- newly perfected automatic control methods are being -applied.
Practice has showed that it is possible to extend the ef-
‘ficiency of the equipment between major overhauls. ’

.~ Significant changes have taken place also in the
organizational structure of power administration, particule
arly in connection with the transfer of electric power
stations and networks to the supervision of sovkhozes. .

. ... Revision of the Rules of Technical Operations was
-done with broad partiéipation of the workers of pover

- ptganizations, who submitted over 6,000 comments and sugs
gestions., ' o R ‘

... .Substantial changes have been made with regard.to

. acceptance of electro-stations for operation. ' The new

Rules show that power installations can be, as a rule, ac=
. e¢epted for industrial service only upon completion of all

' ‘necessary tests and inspections and after elimination of
- all faults and defects. - o ST
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More rigid requirements are established fbt: the read-
.. iness ‘of equipment prior to beginning of operation; For
leading plants the period of complete testing is five days';
forqserial-équigmentfthe checking period is three days of -
operation at full capacity and witi nominal steam and water
parameters; automatic controls, technological safety, signal
and obstruction«prevention devgbis;‘cbntrdls and gauges = -
.must be assembled and installed in €omplete accord with the
" design and are to be jn operatibn simultaneously with the
basic machinery, It is prohibited to conduct complete .
tests of power installations on the basis of temporary de«
signs or drawingsé | : L ; N
The new Rules¢£ormulate a number of important require=-
ments relative to the ‘eqiupment and its service, which are
either being applied for the first time or summarize the -
accumulated experience in operations, Some of these require-
" ments are mentioned in this article, - o S
. .Theé rules establish that all new boilers with steam
pressure in excels of 110 atmospheres are ta be equipped
with a device for injection of alkali-acid water treatment
.compound and conservation., The Rules explain how these ..
operations are to be accomplished. ' . - SRS
' .~ Thermal control, safety :devices, signalization and.
automation mandatory for drum-type and continuously opera-
ting tubular boilers of steam capacity exceeding 50 tons - .
per hour have been defined, . o e
- Boilers operating on sulfur fuel oil must be equipped
with a device injecting an additive (fuel-oil treatment) -
into the furnace to lower the dew point of the smoke gasses.
In addition the Rules formulate the requirements ‘for com
batting corrosion on the rear heating surfaces, -
-~ " The requirements for ventilation of the boiler in-
stallations are made considerably more .rigid as compared
with the old rules, These are predicated on boiler capacity
and the ‘type of ash remover. oo ' B
Another paragraph requires installations of an elec-
tric or pneumatic drive on all regulating and locking de=-
vices having operational purpose and also on all main steam
-and water valves, = - 2 o o ' N
"An additional supplement called the Deaerator deals.
with basic conditions which insure reliable operation of

deaerators of atmospheric and/or high pressures. S
. Also given in the Rules are the requirements deale
ing with the regulation and the safeguarding of turbines,
tightness of safety valves, extent of automation and auto=.
matic starting of reserve pumps of turbine installations,
.  Organization of economical operation of water=cooling
‘reservoirs and other cooling systems is also:discussed, : -

2 .
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Pa¥ticularly significant changes ir ‘the Rules are. . ' .

in parts dealing with water treatment and water utilization. .

- The importance of combatting metal corrosion, treatment of

feed water with hydrazidine, organization of ejectiothf,fff:ﬂV:

-gasses from heat exchangexs. and heaters, anti-corrosive’ . . ...
protective coating of the interior of boilers and tanks and '
water-tredtment equipment is stressed, - , B S
- Quality standards of steam and feed water are raised =
in respect to sodium chloride and silica content as well
as content of oxygen and carbonic acid. New .standards are
being introduced in respect to iron and copper content in .
the feed water. . . I
: Requirements in respect to intra-station loss of
steam and condensate and standards for boiler blow=dowms
have been lowered. : ' o
o The Rules provide for apolication of speecial oute S
fits to facilitate unloaling of fuel, especially frozen fuel, : .
Included are heaters for heating the fuel in freight .cars, ' .
vibrators, ete, = - . . R o
E In order to insure efficlent work of conveyor belts
and to preclude their stoppage, it is suggested that a tem )
perature of no less than .15°C be maintained-in the fuel-. =~
receiving area. Specifications for organization of bunkers
and fuel lines are also given with a view to prevention of
€to ppages, _ , - -

Fuel inventory is to be conducted quarterly at the L
fuel depots, Additional instructions are introduced to the
effect ‘that the waterworks installations must be of steel o

. or cast steel manufacture and that. these materials must be.
usedon all new water installations, on all installations -
undergoing‘overhaul, on all 1nstaliations in which water -
pressure exceeds 9 atmospheres, or where the pipe diameter =
is 350 mm or larger, With regard to steam ‘lines, steel = -

must be used when steam. temperature exceeds' 3009C, regardless

of steam pressure or pipe diameter, and on stean lines of

200 mm diameter or larger, at pressure in excess of 9

atmospheres, = ; \ : B
With reference to hydro-electric power stations the

Rules revise the requirements relative to automatic controls

of the speed (RPS's), frequency and capacity as well as
%roup regulation,-inqiuding requirements for:heating“gsids“
n water inlets, changes in inspection, overhaul schedules,.
etc. e = o o S
. Additional rules are included on instillation and ™~
operation of new types of electro-technical equipment: : -
éeneratots with hydrog=n cooling systems, automatic transe
ormers, alr-switches anl alre-compressovrs gertaining thereto,
oil-core high-voltage cables of 110/220 kilovolts, overhead

power-transmission iines of 330-500 kv, etc.
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The communications section of the Rules is revised
to include a description of the mearis of communication for
consolidated dispatching, power systems, city cable and -
thermal networks, with application of modetn progressive
installations and systems of ¢ommunication,

Taking into consideration the widely 3opu1ar methods
of operating sub=stations and hydroseleetric power stations
with no constant attendance by duty persionnel, the new
Rules provide for simplification of the’ conditions for '
changing over and list the ghahge=over switching Operations
which can be accomplished by ohe person., The Rules ‘also
simplify the system of redording change-overs.

The new Rules revise the question of periodic major
overhauls on all types of equipment and provide for longer
service between the overhauls.

" With reference to the questions of organization, the
‘Rules of Technical Operations invite initiative from ‘the
field and will receive suggestions toward simplification-
of administrative systems and consolidation of ‘separate
-links, shops and even entire enterprises. - . .

- The Rules permit organization of a: dbnsolidated
steam generation department, reduction in the numbdr- of the
departments (sheps)-to two (steam power and electric power)
at the stations of medium size, introduction in individual
cases of general -management (without shop or departmental
administration), unification of several ‘electric power".
stations under general management, etc, : The list of .
industrial auxiliary departments of the power administra-
tions has been revised and made accurate, A number of .
changes -was ‘introduced in the structure of the electric '
power system administration, while organization of mechaniz-
ed re;:air stations  (RMS).was scheduled, : -

These are some of the more important changes con-
tained in the new Rules,

The Rules do not fully reflect the conditions of
operating electric stations with multi-assembly equip=
ment, because no adequate ‘exnerience. in operating such
power . stations is.available. - -

The Rules of Technical Operations do not ‘cover gas
turbine, diesel and locomotive installations, or mobile
electric power stations.

-~~~ All other steam~turbine and hydro-electric stations,
power distribution installations' and overhead line net- .
works of 1,000 volts and higher, as well as all cable and
thermal networks, must operate in accordance with the new -
Rules of Technical Operations and compliance with these ,
rules is compulsory for all sovkhozes, ministries and de-
partments. - : s PO
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It is necessary for the power adminis:rations to ,
J;organize crainin% of personnel in these new Rules and to
check ‘thelir knowledge., It is aléo naccssary ta plan stegs

© L for! btiniing the equipment and its operatier in line wit

'the-xequirements set forth by the above Rulegs - :°
There is no .doubt that the new Rules for'rechnical
. Operation of Powey-Stations and Networks will play an ime

';f:,portant role in. the furtaer improvement of the téchnical
" standards, ‘economical reliability and efficiency of the

electric power 1ndustry in our; country., Lo

VI
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ff’BX?EDITE CONSTRUCTION OF THERMO~ELECTRIC POVER STATIONS -
By 1., Dmitriyev .Deputy Chairman VSNKh, Moscow, Stroitel's
rnaxa.nezssa, 26 Mhy %1 SRy

LA The current Seven Ybar Plan is decisive in 1mp1ementu

ation ‘of Lenin'’s idea of total electrification of the .

. country, - Particularly high development is expected in -

f‘thetmo-electric power, ' In 1965 thermoselectrie power .

-stations within the RSFSR will deliver 350 billion KW/ hr,

‘1.6, twlce as much as in 1958, Total power output to be .

produced during the seven years should be equal to~that
delivered during all preceedi years, _

- » " How can this glant problem be solved? - v

‘The first two years of the Seven Year Plan "left -

room for improvement, " Electric -currént was delivered by
the power plants at large thermo-glectric stations under
céonstruction, namely: Troitskaya, ‘Yuzhno=-Ural'skaya, .

- Kirovskaya, ns aya, Stavropoi'skaya, Nevinnomysskaya,

Novo-Ryazanskaya...The next two years should see the oper= -

ation of some ten other powerful aggregates, ' :

-For some reasons (which should not have occurred),
last year plans for operation of power plants did not -
materialize at the Nazarovskaya, Verkhne-Tagil'skaya and -
other GRES which are being constructed by organizations

of the USSR Ministry of Construction of Electric Power

Stations.

- ‘A c¢onsiderable number of etations in the RSFSR are
being constructed by sovkhozes. - However, because of the
previously prevalent old traditions the sovkhozes are slow.

in facing up to the imnortance of thermal energK T

.~ Construétion of power installations in the Omskiy ..

Sovnarkhoz is particularly unsatisfactory., The job ©of exe

pansion of TETs No 3 has been going on for three years,

Instdllation of a 50,000 KW turbine and a 420 ton steame
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capacity boiler was:planned for 1960, .The,Omsk constructors
 sabotaged this undertaking and made no preparation for put-

"'ting this machinery-in operation this year, ;. . &7 -
. :..The Orenburgskiy Sovnarkhoz 1s;deléying?ﬁha,gxgansion

. of .Orskaya TETs Mo 1. A similar situation exibtsgiﬁfienza.
A 50,000 KW turbo-generator has been-sitting‘atftﬁéggona;

. struction site of TEIs No 1 since July of last year., It

" was not installed for a simple reason: the main building

. ig incomplete ‘and no foundation has been bullt for the':

.. 7 The-list of "debtors" can be. confinued, However,

.-this is not the.pbint, It is important to ascertain the

reasons. for. this’ and to show the ways and means of elimlnat-
..+ ing shortcomings. - During the past yeatrs the slanning organ-
izations’'of the Ministry of Construction of Electric Power
.. Stations came out with progressive dacisions ‘reldtiveéito
.- the utilization of pref bricated reinforced concrete com=-

+ yfiopents in gonstruction of buildings ;and structuress = .
Industry began delivering new types of equipmerit:  'high ,
and,superuhighgsteam_paramatétjbpilers”aﬁd”ﬁufbines of ine

. creased per-unit ca acity and output. A cammendable fact,
But the troubleiis*»hat,Consprudtipn.qggndlés'of both the
ministries and the SOVRhﬂggsfprdVEdnﬁQTbé §ota11y-inadei_

‘quate in coping with the new groblems. . o ° . -

A ﬂ.;,_ﬁn;The«lack.of-;he'neqassary'pOWgrful-and,propéfly.;

' ﬁﬁeQQipped;bases'ﬁﬁr_Qhefpfoduc;iqn_of'bulkyjunits 6f ‘heavy

‘préfaﬁricatad‘reinfptcedtdnéreténisjdngﬁéf the factors -

* .+ delaying construction. This fivst of 41l applies to the
- *" " regions of Siberig. . - .i .. o e T
- .The situation is'eVgn‘wOrse.WLth‘régardzto industrial-
‘ ization of constructlon procésses in building the.power
.. stations where it is in thée hands of the ¢onstruction
" organizations. of sovnarkhozes. "“To ‘them each power station
~ is subject to individual p 1ing ‘and decistons and the
.-majority of components of gtructurdl mgterials for the
. .production. bases of .the trysts are riot typical but custom
. .made." They are fabricated at specially=built ‘proving .

., grounds ‘and are often partly hand-made, -which increases
cost, considerably delays construction, entails waste of
- metalin production of metal forms, equipment and devies.
" . . .:Is it possible tonchange.thefexistihg,situation?_
" .1, Yes, it is, - Slanning organizations should strictly adhere
'1x¢;*to.the;established.p:Oéeduré;}gccording:tqrwbich the de=
s signérs<of_the,structd;glgaSpéCt'of & power Station with
‘ initial,capgcityfqﬁ‘t,g”aggregatesﬂof_up,tO‘25,000‘Kw ‘
... -should take iﬁto.¢0n§'dgratioh,technical”conditionsVapp:ov—
' ed .for the given .econgmic rayon and the rayoti ‘¢atalog of

“" . .standard building structu¥es and parts.
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B fg,_Tﬁaluihistty of Construction of Electric Power .
- Stations gﬁdb'the_ﬂecis1on to create the rayon production
-basesi Their construction has already commenced,” However,
+. it takes time to organize such enterprises. . ljeanwhile,
..prefabricated reinforced concrete is required right now.
We- belleve that it is possible to set up a more efficient
systeir of supplying the required materials, 'since funds
are 'available. ‘For ‘example, in the regions of .construction
of large power stations witﬁ‘plant capacities of 50,000 KW
and higher (Cheboksarskaya, Razanskaya,~Novpoguybysﬁevskaya,
Salavatskaya, Sterlitamakskaya, Orskaya, Novo=-Troitskaya -
~_and others) the Ministry has large bases, - Vhy not hand. the
.'" donstruction of these stations over .to the ministyy?- ;
-. Organizations of the ministry could bring them to completion
~with giinimim expense,. Even in cases where construction :
ofsuch stations is entrusted to'sovnarkhpzes,¢grganization
of -deliveries of stdndard prefabricated reinforced concrete
structures from production bases of the same ministry could

be accomplished, " = , T .
<+ . Equipping construction with machinery is another.
utgent problem. According to the plamned specifications a
modern pdwer station with turbines of 50, KWl capacity
and higher should have a technological construction and
installation system comprising five gantry cranes of 30-
ton holst capacity and a 32 m span each, caterpillar cranes
of"10-20 ‘ton ‘capacity and other smaller hoisting equipment,
However, unfortunately there is a shortage of such equip~
ment ana the sovnarkhoz organizations simply do not have it,
o This situation seriously impedss assembly operations,
*..Obviously the question of 1ncreastn§ the production of
heavy-duty cranes should be included on the agenda, It
should be noted that something is being done in this direct=
~ dlon, - However, those are only timid steps., Iiiore energetic
measures are required, S ' . E .
. Timely delivery of good quality basic and auxiliary
e.quipment, electro-technical apparatus and cable production
are of paramount importance in expediting construction and
tga groduction'bf,electric,energy at thermo-electric power
stations, Lt ' o R
' - Unfortunately, a number of enterprises (Bel'gorod,
Podol'sk and Taganrog plants) are not complying with the
schedules for delivery of equipment and = what is particule
arly regretable == the equipment delivered is of low quality.
Engineers and mechanics are required to try and iron out
the defects in conditions at the construction site which
incurs a lot of work and expense. -Correction of the factory
defects in Assembly No 9 of Yyzhno=Ural'skaya GRES cost ap-
proximately 18,000 man/days or about & quarter of the total
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labor outlay required to assemble the equipment of the
entire installation., -

The rapidly growing needs” for electric power cell
for a resolute decision to construct powerful thermo- x
electric go wer stations with the installation of large
units wit high steam parameters. Such a course is being

Sovnarkhozes and ministries of communal eeonomy and

'agticuiture must devoté more dttention to the construction

of elec¢tric networks and amly more extensively simplified

..plans gnd designs of subuétatioue, complete . sub-stations and

complete distribution instailations.
Successful solution 'bf this problem will permit us

L.to embark upon the general ‘construction of large thermo-

-electric power stations,

.. --The RSFSR has at its disposal the means for increas-
ing the capacity of the equipment operating at existing
electric power stations, through reconstruction. Thus,
the capacity and efficiency of a number of steam turbines

can be increased by modification of the chambeks between

.inlet and outlet valves through which the steam passes,.

e

»}upotential during

replacement afexisting rotors by new ones, etc, .

Such modifications were carried out on 22 turbines

. of 50,000 and 100,000 KW capacity. at RSFSR electric power

stations. This resulted in a general increase of capacity
of 220,000 KW, at a cost of 10-12 rubles per each =ddition-

.al kilowatt so obtained, This fruitful experiment. will be

repeated this year.  Modification of the turbine steam .
chambers_is proposed for 14 turbines with an expected ine
crease in their total capacity of 85,000 KW, ..

There are 40 analogous turbines in operation in the

i~rR§ESR. Their modification will yield an additional 200 000
KW,

. Generators equipped with hydrogen cooling systems

'eand.coupled with steam turbines can carry an additional

10Z load as a result of raising the pressure of the ‘hydrogen

coolant from 0.05 to 0.9 atmospheres and with minor adjust-

ments of the generator. Consequently, such a measure would
increase the output of theoperating turbines by 500,000 KW.
The Soviet people are making prepardtions to’ reet

f‘the 22nd Party Congress, It is theoduty of the buil

and mechanics of thermo=electric power stations and of
collectives of the enterprises furnishing the equipment to

-.do all they can. in order to insure fulfillment of the plans

calling for. putti?g into operation new electric power
e third year of the Seven Year Pian

Ix
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THE. RATE OF DEVELOPVENT AND ORGANIZATION OF THE POWER . .
ECONOMY =~ By A. Stepankov, Noscow, Yoorosy Ekonopdki, -
No 5, May 1951, pp 19+26 - - = o

) The tremendous growth in consumption of electric ...
power as against the general_irowth.of industry is a result
"of an increase in the usage of electric enérgy in industrial
production, intensive electrification of production proe -

.~ cesses, growth of electrification of labor, application of
electric power in agrigultu:e,Aélectrificaéipn of transport,
the communal economy and .the needs of thé'population.

. .The great rate of electrie power production compared
with the gross increase in industrial production was espec-
"1ally high during the period of impleméntation of the GOELRO

Plan,  (According to ;E:t plan the rate of overtaking was
to be 1257 higher than that of industrial production, but.
the actual rate was 1377 higher than that of industrial .
produttion,) This progress has slowed down since then.
During the second Five Year Ilan electric power production
was only 21% higher than industrial production as a whole,
during the.fourth Five Year Plan - only 127, fifth <~ 1%,
while the '1959=G5 Seven Year Plan is supposed to show a
20% increase in production of electric power as against the
“'growth index of general industrial production. - ~ .
..+ This decrease in the rate bfwgrowth of production -
of electrical .energy in comparison with the rate of growth
OF ‘industrial production in its entirety contradicts the
“tendencies of the development of modern industry, The =
“‘example:6f industrial development of the countries of
" 'Western Europe .and the United States confirms the imperative
necessity for a greater differential in the rates of growth
of power engineering versus industry as a whole, During
the past ten years the increase of electric power nroduction

" . in the Unites States exceeded the increase of industrial

.'" produetion as a whole by 647, while in Western Europe =
‘< by 80%. Although theluSSRisﬁowed higher annual iincreases
“in the rate of electric power production (195459 average

' ‘we '1149% ped., as against the United States average of -

7.5%'p;a.gv tﬂay only slightly exceed the rate of increase
nof‘industrial'production. S R

-’ fThe USSR is. approachiig, or has overtaken, the. -

' United States in production capacity in 'a number of areas

of industry. By 1959 the Soviet Union exceeded the United

States in coal mining by 12%, in ore mining == by 58%, in

logging by 2,4%, in sugar g;oduction we by 76%, in’' production

of animal fats == by 29%, production of woolen yarn ==

by 17.2%, in production of cement == by 68.47%, whereas in
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. - proximately 75% of United States production. - .
-7 . However, production of electric. power in our country
Sin, 1959 . was only 31.1% of ‘that in the United States.  Also,
~ -.our country is lapging behind. the United States:in the oute
. put of primary ene¥gy resourcési The output of petroleum
. 'in the USSR comprises only 377 of the level of the United
- States outputéjnatuthi,gas’production is only about 11.47
6f that of the United St t?g dnd in fuels as a whole ==
.out production isjabbut'ga,, that of the United States,
"Compared with the United States the level of production of
electrical energy and the 6utput of fuels (except for coal)
. aré the lowest ones gmong the branches of heavy industry.
* [ In order to catch up the United States (in the shortest
possible time) in thé output of electric energy, it is nec-
.essary to intensify the rate of development of the electric
power economy. It must also be noted that apart from the
task of catching up with the United States in total capacity
. . of production it is necessary to equal the capitalist = -
;. countries in per capita production of enerzy. -In 1958 per
, . capita production of electric power was as followe: USSR
T wm 1,058 KW/HRS,. United States == 4,150 KW/ERS, Canada ==
5,676 KW/HRS, Norway == 7,700 KW/HRS, Sweder. == & 100 KW/HRS.
i+ There is almost a direct coirelation between.he : -
productivity of labor and its electrificaticn, Thics can' be
.-seen from the following comparison of the dyramics ol -
.electrification and productivity of labor in USSR (1350 =

- ' ,gthe,prpﬁuction of steel and pig iron the USSR reached ap-

#3000
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195577 1956 1957 1958 1959

L

Electrifica~ ... 0 0 o
tion of labor ‘146 .~ 155 160 , 169 - - 179 -
. Productivity =~ . 7 o
of labor .~ ‘144 = 154 165 ~ 174 = 187 .
.. -The interdependence becomes obvious also in the
...:£act that, for example, in the ferrous metallurgy, consump-
tLonvpffgiectriQTPQWErvper_WOTker*inzthe[USSRTis'Aéa3%fof,
that in the United States, while annual production per
'worker inm the. USSR is only 49,1% of that in the United -
: States. . Theffi%uxes,are366,7%<andn74,4% respectively in.
- ﬂ;,ﬁ'the§maghing-bui'dih%‘indusgfy, 43,27 and 42.1% respectively
. ‘in the '¢ellulose and paper industry, etc. The level of -
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electrification of labor in industry in our country is only
35,67 of that 'in the United States and the lag in producte
‘ivity of our labor is approximately at the same ratio., Cone-
. .sequently, in order to raise labor productivity (in the
shortest possible time) and overtake in this important .ec=
onomic index the United States and other .highly devéloped
capitalist countries, it is necessary first of all to effect
a gorresponding increase in the electrification of ldbor,
Howver, this is possible only in intensification of the
.rate of development of electfic power so as to.insure that
. insufficiency, or high expenditure of electrlc power nro=-
'“duction, in.any one economic region, industrial’ centre,: .
city or village will not 1limit its availability to industry,
. .agriculture, transport, and communal, cultural and reside
..ential needs, ) T CoTT L
... On 28 November 1959, in his speech during the All=-

,e;uniqn Conference on Power Construction, N, Se. Khrushchev

pointed out that the long-term planh of electrification of
.the country for the next 15«20 years and the plan of devel-
opment of the national.gconomy'durih% the sanie period should
become the mainstay of our program of. communist development,”
.. ‘In-the area.of the develomment of electrit energy, the prob=
lem is to liquidate first of all the lag in this~important
-branch of production as comparéd to the level of production
in the United States. = . =~ .. . -7 S o
“ o, The existing prognoses on the development of elece
tric power in the United States are based on the fact that
electric energy production is doubled every ten years, which
.4s an equivalent of 7=87 annual increase. Such an increase
in the production of electric power took place in the Unite
ed States and in the majority of Western European countries
during the past ten years., . -
vrcomee .. Preliminary. plans of the Peyli /Russian translite
eration/ Senate Committee envisaged United States electric
wer production to be 1,400 billion kilowatt=hours in ::
975. The Federal Power Commission raised this figure 'to
1,668 billion kilowatt-hours, while actual production of
electric energy in 1959 by all power stations was 795 ‘bil=
1ion kilowatt=hours. According to the forecast compiled
by the magazine‘%%ﬁcgricaé World, the development of elece-
. tric energy in 1975 should reach 2,423 billion KW/HRS with
total capacity of power stations established at 480 million
KW.. The forecast of the fedeéral commission.is no doubt :
more.-realistic, S
" In order for the USSR to catch up with the ‘United

.. .States im productich capacity of electric-power stations

and in the development 'of électric power networks, it is nece
essary to raise ‘the rate of the development of ‘our eleé«<
tric power engineering. It seems to us that the surplus
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.ereate’'d by the .overproduction of gnnual plans as well as the

savings derived from construction and operation of elece

tric stations should be extensively utiliged. . .. .
..The Appeal -of the participants of .the All-union:

Conference of Power Construction pointed out,that. fthe main
task of, power constructors is to insure during the current.
seven years a new mighty bdost in' the development-of elecs:
trification in the country and the accomplishment;, ahead’
of schedule, of the PoWer.constrqbtion tasks set forth: by
the Seven Year Plam." .- - . . . - Sl e
According to the 195941965 Seven Year Plan the ine.
- crease in gross industrial produgtion is set at 80%, which
is equivalent to an annual trate gf.increase of 8.6%. Av=.’
erage annual increase of production of electric energy is:
approximately 14%, i.e. the risq in the production of el .
ectric energy surpasses that of general production in ine.
dustry by 20%. . Considering that the 11,97 increase in :

.- eleetric power production duping the 1953<59 seven year

period did not eliminate the deficit, it is necessary to
utilize during the current Seven -Year Plan .all the reserves
and possibilities of expediting .the rate of production of .
electric energy., It must be remembered that the general
industrial production requirements set by the Seven Year
Plan are being overfulfilled vegularly; this causes an
increase in the requirements set for the electric power
supply of industrial production, .= = S . -
- Implementation of Lenin's idea of electrification
of the country -demands a considerable increase in the volume
" of construction of high-voltage transmission and distribe
ution networks and elimination of the lag between construc=
tion of power networks and the growth of electric power,
The complete electrification of the Soviet Union requires .
tremendous capital investments and great material and finan-
¢cial efforts., It is true, however, that in power construce-
tion as well as in many other areas technical progress
tends tp. reduce the capital requirements which aids cone-
siderably in the solutim of this historical problem.’ E
Construction of powerful thermo~electric stations with
150,000, 200,000, 300,000 and 600,000 KW aggregates will
reduce by half the specific per kw capital investment of
fixed capacity compared with the present level, In view .
of utilization of the rivers abounding in water and suit=
able for power installations in the Eastern regions of the
.USSR as well as evere-increasing efficiency in the organ-
ization of construction methods and erection and equipping
of hydro-electric power stations, a sharp drop in capital
investment in hydro-electric power construction may be =
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anticipated, 5 g ‘

. " Considerablé sﬁotkéomings in the development of the

 electric povwer ecoriptiy of the USSR are caused by not obe .
serving propétly-the principles of centralization and cone
centration of production and the planning of development:
of electric power stations and networks on the basis of

@ unlfied and comprehensively proposed general plan. :Al=:
though the efficiency of centralization of production of -
electrical energy i8 gradually increasing and consisted of
87% in 1959 as against 80,87 in 1950, the attained:ievel of
centralization of electric power productién should still. be
considered inadequate. e '
~. . The electric power economy of our country is extreme=
'Ly scattered: “the energy of 75.3% of all power systems
conprises' less than 500,000 KW each, while: about half of
them are pf'less'thaq;260;000 KW each., There are only
three large amalgamations of power systems in this country:
Tsentral'noye (Central), Yuzhnoye (Southern) and Ural'skoye
(Ural). Many systeins do not serve the rayon and, in practice,
supply power only to the consumers in large cities, It is
not uncommon that electric power stations and networks

~gituated on the territory of the same economic rayon and
belonging to different agencies are not consolidated,

. . Since the' GOELRO plan we had no unified national
economic plans for electrification. Planning of the power
economy was scattered among separate branches and departe
ments, The ndarrow "departmental® approach to power plan -
ning was resnonsible, to a great extent, for its division

.. into"large"” and "small" and into the parallel existence of

" 'large rayon electric stations and systems serving industrial
Yegions "and the less powerful stations and networks in
rural areas and small towns, A number of electric power
stations of industrial assignment which fumish electric

- and thermal energy to individual enterprises belong to the
¥small power” class. As of 1 January 1959 the total number

~of such electrlic stations in industry and the communal - -
economy reached 1,480 and their combined powey == 7,3 mil-
lion KW, 'lore than half of these stations (by power) are
not connhected with the energy systems and work separately.
Average cost of the power produced by them is 2-3 kopecks
per KW/HR, whereas the gower'produced by Ylarge power" -
stations costs about 0,8 kopecks per KW/HR, -

o The national economy of our country is inadequately
provided with highe-power electric power networks and
"capital invested in their development is insufficient, Dur=-
.ing the past years only 10-157 of the total capital investe
‘ments’ in electrification were directed toward development
of electric power networks whereas in the United States and
Western Europe approximately 507 of all .capital investments
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in electrification atﬁ,earmarked‘fpr»electriq; over ‘con=
struction, - In 1958 total fength of ‘electric powéer networks
in power systems comprised 1;,.km‘perll,é00_KW’df fixed
power of eléqti:c,stat1Qns37wberéqsﬁin=t e United States

" (according to information covering 1955) it was 3.7 km,
Electric power system ndtworks cover st present approximate

:,”bly 207 of the pbpulated atedas of the country. ' Actually,

“however, the extert of service furnished to populated areas
- by, the centralized eleétric power supply does not exceed
1074 since the facilities for hooling up to power systems
‘are not utilized to any substantiotial extent at all.
~%7 . The Seven Year Plan provides fgr a substantial .
‘increase in capital investment in the dgvelopment Othigh-
voltage eléctric power hetworks: they will comprise 257 -
“of total ¢apital investment in electrification, ' -~ -
0. Amalgamation Of power systems and individual elece
tric power stations for égint'bperatioh on geheral electric
powér hetworks 'is delayed due to lag ‘ih construction of -
high-voltage networks. There are only three large unified
electric energy systems in the USSR, whose capacity is
approximately 57 million KW each, . - - '
.. < In our opinion it is necessdry to conduct extensive
work on .inc¥easing the capacity, the development ‘of elec~
tric networks and combining the adjacent power systems . .
before raising the question of practical creation of a'.-
- single power system for.the Soviet Union o' - .. -1

In view of in‘dequate‘development“of'eiéétfib.éoﬁer

’f'nngafksQand”power”systng’a substantial part of the ter=

ritory of the Soviet Union is being electrified due %o the
construction of minor electric power stations. -In 1955 the

" ‘total number of small electric power stations (not including

_generator trains and other mobile installations) of up to
500 KW was over 105,000, 41,000 of which were rural sta=
tions. The number of such low-capacity statlons and their
_share in developmerit “of electric energy contimies to in--
crease., By 1959 their number (including portable electric
power stations) inéreased to 157,000. Average capacity of
the new small stations is only about 100 KW. These sta=-
tions, with total capacity of about 13 million KW, work
. under fixed capacity (average =='1,500 hrs a year) and pro-
duce about 20 billion Kilowatt-hours per anhum, At the same
time they use over 20 million tons of ‘conditional fuel,
Operating personnel of these stations total 800,000, .. -
Specific consumption of conditional fuel averages 1,2 kg
per KW/HR and the cost of electric emergy is about 10
kopecks peéxr KW/HR. - o LT

' . At the same time 197 thermo-electric stations of..
the former Ministry of Electric Power Stations,'with a
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- total capacity of 17,800,000 KW, ppeduced in 1955 102,3
billionﬂKW/HRS.with,per%onnel:cotallingfBS,OOO;:spectficA~
consumption of canditioneld fuel at 0.4 ~kg per KW/HR, with
utilization of tha rated capacity of 5,70 'g:s,per‘yeax'and
ah average cost of O.9,ko¥ecks pe? KW/HR., = If energy:had
been produced by the shall stations undar the same. technice
al and economical conditions, the national economy would have
had ‘an annual savings of approximately 1,8 billion rubles.

-+ ~Duping the Fifth Five Year Plan 9.6 billion rubles

were invested in thermoselectric stations uof up.to 500 KW
capacity of 27.1% of the total capital invested in thermo~
alectric stationsi’ Average cost per kilowatt irstalled at’
these statons was 4,000 rubles, . Total expenditures for -
the‘gonstruction._oi all hydro-slectric power stations was.
about the same as that for the construction of these state
. 4ons, But in 1959 the former produced 47,6 billion KW/HRS
of electric energy (i.e. 150% more than the production of
smal%wjggfions),w1th an average cost of about two kopecks
e Many electric power stations under the management’
'of the communal economy are inefficient, All elactric
power stations of the Ministry of Communal Econom{ RSFSR,
with'a total capacity of 250,000 KW, produced in 1955 "
940 'million KW/HRS with average consumption of-conditional
. fuel at one kg per KW/HR-and cost of electricity at 4.6
" kopecks per KW/HR, In a number of small towns where demand
, for electricity is low, there are several electric stations
“in operation. 'In Melekes there are 33, 'in Kotel'nich =~ 22,
Lin Ligow we 17, etce - o o
©7T+7 - Small electric power gtations are often built in the
“immediate wicinity of high-voltage power transmission lines
. . (Venev.and othetsg,, Many towns and villages, and individe
" ‘\a’l sovkhozes and kolkhozes in particular, cannot bé con=
.. nected to the large power systems due to the fact that the
HFnearby‘hiﬁh-voltagg power. transmission lines were construce
" ted for the :purpose 'of supplying onlgglarge cities and ine
dustrial ceptres and, consequently ve no intermediate
. .,.step=doum. sub=stations. For exampie the powérful transe
. - mission:line from,the'Vblgé'GEsxime' ‘Lenin to lioscow does
not have.a single intermediate sub-statlon along its entlre
1000 km~length; it delivers electric power only to the Mose
cow Economic Rayon, This ‘again is. one of the results of
' ‘bureducracy. The former Ministry of Electric Power State
jons united only the rayon electric stations; it .did not
 bother with the general electrification of the country
‘and 'had-as its purpose the task of supplying the largest
industrial centres and eities with electricity and heat.
Only high=voltage power transmlssion networks
N . :
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(of 35 KW-and: higher) were under the charge of thé Min- '
istry of (Electri¢ Power Stations., Operation of distribe ..
-ution ‘networks was under the gharge of individual enterprige
es and local Soviets iri the cjties and rxural rayons, The -
majority of distribution netwprks were in a dilapidated cone
dition due to poor.supply of wire; cable and electrical .
equipment., A large amount of: énergy was lost in those
net-works, =~ P o co ‘
... Reorganization aof thd industry administration and
creation of sovnarkhozes opengd up possibilities for a
drastic improvement in the otganlzation and administration
of the country's electric .power economy. However, many -
remnants of -departmentalism’ have not been eliminated, Even-
in those economic rayons where power administrations were
organized within the sovmarkhozes, 'they took under thelr
management only the power systems of the former iinistry
of Electric Power Statlong. :The rest of the statiouns of
the economic rayon-are, :as in the past, operated by a mil-
titude of different .departments; branqﬁ s of sovnarkhozes,
ministries, oblast organizations, etc, i:Power systems be=-
longing to the former Ministry of Electric Power Stations
preoccupy themselves with only their "own'" electric stations
and networks and accept .no responsibility for the work of -
"small-scale" power engineéering in the territory covered .
by the given network, while it 15 difficult .for Gosplan -
to solye the problems of plannitg and coordinating the
"large® and the Ysmall®, ~ ~ =~ - oo IR

‘ , Electricity for the sparsely~populated areas dis-
-.tant from the rayon power systems is supplied by small . =
electric power stations out of necessity. However, con= .
struction of lowe=capacity electric power stations == mostly
diesel-and of traction engine construction == for industrial
enterprises in the cities and rayon centres located within-
the zone of power systems camnot be considered normal.
Construction of small electric power stations continues: in
the large cities connected with power 'systems, In such an
industrislized centre as Baku there are 113 small electric
power stations of industrial and communal assignment total-
ling 22,000 K/, operating parallel with the rayon stations.
There are 70 small stations in Sverdlovsk with a total cap-
acity of 42,000 KW, In Stalingrad, which was rebuilt after
the war, 32 new electric power stations have been constructe
ed with a, total capacity of only 45,000 KW. .
. Specific capital outlay invested in the constructe’
ion of thermo~electric power stations with plants of 1,000~
1,5000 K represents 300«500 rubles per kw, whereas spece~
ific cagital‘investments in a powerful electric power state
ion with dggregates of 100,000 KWW each do not exceed 110~

~35-

-




120 rubles per KW, Even takifig an unfavorable example of
transmission -of Iow ‘output (10,000 KW) through a 110 KW. -

- -1ine for a distance of 120 km, . the specific capital investe
ment will not exceed 140 rubles per KV of the capacity -
-.being transmitted, - Normally capital investments in power

transmission :lines and distribution networks required to
ffect the connactiion with the power system networks pay
or theinselves in less than a:year,: . .- . =
’ *“*According to calculations it is profitable ‘to feed
approximately 807 of agricultural econsumers (sovkhozes and-
kolkhozes) from'the powar &ystem natworks and only 20% from
isolated electric power ‘stations, Hooking-up comminal and-
‘industrial consumers located in the cities to the large
power systems 1s even more effective, R L
v In February 1961 the CC of the Party and the USSR-
Council of liinisters adopted a snecial resolution "On . b
Electrification of Agriculture inthe USSR in 1961-1965," . -

This resolution proposes to-accomplish electrificatioén of. &
agriculture mainly by means of connection with exist and

newly<constructed electric power networks and also with
traction subestations of the electrified sectors of the

. railroads, .Construction of rural rayon and inter-rayon
diesel electric stations and hydro-electric power stations
of increased capacities will be allowed only in rayons . -
remote from the electric power networks. It .has also been
resolved that it is necessary to increase substantially
19611965 tapital investments for eleatrification of :
agriculture and also to carry out a number of measures on .

introduction of electric energy into agricultural produc:1bnf“.. Ny

as well as improvement in.the design, construction and -
peration of rural electric power stations and installae -

* tlions. . Implementation of the ocutlined measures for ime
provin%;elect:ificacion of agriculture will play an import-
ant rolé in the improvement of organization of the country's
electric power economy, in the increase in labor producte
1v1t{ in agriculture and in improving the lot of the rural .. ..
population, . =~ -~ Co S

«r. It seems advisable to create a central body == a
-epeclal committee .on electrification ~= for the purpose
-of ‘eliminatinig organizational shortcomings and lack of coe = -
ordination-in the business of electrification in the - .

' country, working out'a uniform plan of development of the
power economy. and control over its implementation, Such a -
committee could undextake to.centralize leadership in 'the
introduction of new techniques and automation in the proe
duction of power,  transmission and distribution of energy,
technical and planning management of large interwrayon
power systems, etc, ‘It is also necessary to centralize

[ 'i
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technical mariagement and planning of gower engineering -
within each econothiic rayon oh the basis of the formation '
of a single power administratipn which would solve:all ...
problems of power supply for cemmunal and agricultural:i-

y .

EXPEDITE ELEGTRIFICATION OF VILLAGES =~ Tbiliei, Zarya
Vostoka, 3 June 1961 Lo

.-

-~ What is the status of eléetrification of villages
in Georgia. and what goals have been set for the further .
development of electrification? Thése guestiotis were dis«
cussed at a meeting of the wérkers of village electrifica=-
tion of the Republiec, which took place at the Georglan
Agricultural Institute.: The meeting was opened b¥,15‘"
Khokhlov, Chalrman 6f the Republic Union "Gruzsel'khoze
tekhnika! of the Council of Minis;eri, Georgian SSR:s Vi
Metrevelli, Chief of Main Administration of Electtification
of Agriculture in Georgia, '8poke before the body, o
.  The 2lst Party Congress outlined the goal == to
complete Basic operations in electrification of kolkhozes
and sovkhozes in our. country, by the end of the Seven Year
Plan, The workers of electrification of agriculture are
laboring without respite on implementation of this goal.
The electric power stations ogerating at present have a
total capacity of 45,500 KW, 7,000 km of highevoltage power
transmission lines and about 12,000 km of low=voltage dis=
tribution .lines have been installed; also, over 1,900 _
consumer: sub=-stations have been constructed. DMany.kolkhoz-
es and sovkhozes and all maintenance and repair stations ‘
aifgeél as other agricultural enterprises have been elect-
r eds

A number of kolkhozes and sovkhozes of the republic
utilize electric power in agricultural production as well

as in everyday life., As a result of the use of electric .
energy, the kolkhozes and sovkhozes of the xepubllic saved
several million man/days in 1960 alone; peoole have been
saved much labor, - Lo ' o AT '

’ aE During the current Seven Year Plan the utilization
of electric energy will grow considerably, and electrifica=
tion operations will be expanded. It is intended to install
during 1961-1965 8,200 km of rural power transmission lines,
11,000 km of distribution networks and to construct 2,260 -
coneumer. sube=stations, etc,. The electrification of villagés
in the Georgian SSR'will be accomplished basically by con-
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systdns &s wéll as with the traction subestations of the
electrified railroads. 'In the xegions which are isolatéd ;.
from the state power systems, the electrification of agri=
culture must be accomplished by constructing new highe-cape"
acity rural hydro-electric power stations, -
Both the sgeaker and the participants in the debates
pointed. out.that the plans for rural electrification have
remained unfulfilled for years, During the past-three ..
years only 325 kolkhozes were electrified, instead of the
planned 402, Plans for power mechanization of production
methods ‘in the elecdtrified kolkhozes are regularly neglecta
ed, . Standgrd*specificationg are not applied sufficiently
in-planning and construction, . - . e
: .. Upon completion of the:revort, the following.office
ials égok:part‘in the debates: i, Tavdgiridze, lLianager.of
the ,"GrugselleleKtrostroy" Trust; O, Riladze; lianager of
the,Atharskbge,Power Exploitation Department of " -the Main
Rural Electri ication Administration of Georgia; V. Evane
byy, Manager of the Abkhazskoye Power Exploltation Departw
ment. of: the liain Rural Electrification Adminlstration of.
Georgia, .and others, . .. = AR ,
o oo Pe Ve ‘Kovariov, Second Secretary of the ‘GC of the
CP.of .Geozrglia gave a speech during the meetings - The cone
ference adopted a resolution calling for practical measures
io,b:.Qaken with 4 view toward expediting miral electrife
. ication, , ' . SRR v ‘ Co TR

«:POVER ENGINEERING IN THE YEAR 2000; == }oScows, - Stroltelle.
paya Gazeta, 7 June "'1961',‘ page 4, .’ " .‘ ’ "'ML— .

© .. Soviet scientists are directing théir gaze toward
the distant future,  Looking far ahead into the coming -
dgcadeSZcheyjaré'endeavoring_totimagineethgjroads science
will ‘take and tiie height of accomplishment that the pro=
ductive forces of our country will reach, .. " ,
... . This is the:reason why the Enerpeticheskiy Insti=
-1 tute imeni . M. Krzhizhanovskiy of the AS USSR has launche
.. ad gn extensive research project on the subject of "Soviet
. ‘Power’ Engineering in the Year 20007, I
= .7 . Receintly the Scientific Council of the institute N
aheld-an.eﬁlafged'séséionu(taking:par;:-acadqmicians‘§¢.6;
Strumilin, A. I, Berg, iie A, tikheyev, representatives -
of the Gidroproyekt Institute, Gidroenergoproyekt, Teploe

* 5.
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energoproyekt and a number of other scientific and. research
organizations) to hear the first results of this .work. ..
The report was made by scientific worker A, B. liarkin. - . .

" What should be the lqvel of development of our count-
ry's power engineering if it were to insure the highest .
level in the world of production and standard of living which
would fulfill all the requirements and aspirations of the
members of our:sddie;y?i.Answering_ these.2ue3tions;]thef,.
.speaker told .about the types'of new electric pdwer stations
which would have to be donstyucted, about the difference of
such stations from existing ¢nes and of the 'fuel that would
Jbe required to operate chemggnd‘in what quantity, etci .
It was also mentioned that the.power stations operatingin
the year 2000 will have a.capacity of up to five million
kilowatt and will be operating on super=high steam paramet=
ers, PR I ‘

In order to transmit such a tremendous amount of '~
electric power to distant points, new power transmission
lines will be requireds The speaker also mentioned the pro-
posal for creation of the Eurasian "EasteWest" line, which
could transmit electric energy at one hundred million
kilowatts, < .

“By the year 2000,", continued Markin, "the energy
output per canita will approach 500,000 kilowatt/hours per
year (converted to electrical energy). It should be re=
membered that in 1920 our entire country produced only 500
million KiI/HRS,"

CONFERENCE OF POWER CONSTRUCTION MEN == Moscow, Stroitel'-
pava Gazeta, 9 June 1961, page 1,

The Minstry of Construction of Electric Power Stat-
ions held a conference attended by leaders of the constructs
ion industry, enterprises and trusts, plamning and scien=-
tific rescarch organizations,

Discussions were held in the committees and at the
planning session on the fulfillmemt by the collectives of
the socialist obligations relative to the improvement in
preparations for the fourth year of the Seven Year ?Plan.

tiany collectives which joined in the competition for
a deserving and fitting greeting of the forthcoming 22nd
Party Congress are fulfilling their obligations honorably,
These include the builders of the Staro-Beshevskaya, Pri=-
baltiyskaya and Pridneprovskaya GRES, and the Bratsk and
Votkinskaya GES, ' I
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There are. o:her'organizations which are fulfilling
the plans and accomplishing installation of machinery and
.. equipment. according to specificétions and bluepfints, .

" However, inauguration of néw electric power production : .-
_eauses alamm, - A particularly unfavéiable situation was
“¢reated at the construction sites of thermo-electric power .
stations in the Urdls and Siberia. One of the reasons -for
failures here is inacéuracy in deliverieés; however, the.' .
,main reason is poor organization of work and "lack of sched-
4 Ling and.specifications,: .

" While discussing the’ tasks for 1°62 the conferees
proposed many improvements aime@d at'ascertainment and’ ptile
ization of production reserves,  The ‘imnerative necessity . .
for rapid development and stren%thening ‘of the specialized .
‘construction organizations and formation of vowerful enter-
prises of the construction base was also outlined. C e
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