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. ELECTRIC POWER CONSUMPTION AT A' USSR METALLURGICAL PIANT

Z Following is the translation of an article by S.I.-
" Moysevevich, Troryshiennaya Pnercetiha, No, 2, soscow,
fovrnary 1981, Diges 4=8,._ 4 ' . o

{For purposes of discussion == Bd.)

It is feasible to examine the conditions surrounding the
utilization of electric pover from a viewpoint of the functioning
system of normalization and other possible systems and to determine
their relative usefiulness in metallurgical production. The exam=

ination of this problem will be conducted on the basis of practical
data pertaining to'a'metallurgical.pldnt with an annual output of
rolled iron of 2.5 million tons. ‘ e : '

The overall conditions pertaining to the utilization of elec~
tric power at the plant under examination is characterized by the
following data. During the period from 1051-1950 the consumption of
electric power for the needs of production at the plant increased by
81% with a corresponding increase in the output of the basis produc~
tion of the plant--rolled products, by 86%. E

The structure of the utilization of electric power in produc-
tion appears as follows: energetics--42.5%, agglomerate-~12.8%,
cast iron--2,2%, steele-4,1%, rolled iron-~32,8%, others==5.6%.

' The dynamics of the gpecific expenditure of electric power for
the most important types of production are cited in table 1

Type of production =~ Share in the over- Specific expend- Decrease in ©
ro " all consumption of iture in kilo- specific -
electric power, % . watt hours _ . expendis
’ ' L - 1951 1959 tures, %
Agglomerate = 12.8 - 19.3 19.2 0.5
Cast iron 2.2 5.6 5.67 1.2
Steel 4.1 8.7 8.69 -
Rolled iron 32.8 112.5 87.0 . 22.7
Blast furnace blowing 6.0 4.4 4,07 7.5
Blast furnace gas * 3.8 6.3 - 3.3 47.7
Water supply 7.4 . 282 264 6.4
Oxygen 14.2 979 032 *¥* 4.8
83.3

*Ingluding the utilization of electric power for the circulation of
water. : '
**pertains to 1957,




The decrease in specific expenditures permitted an economy of
14,9% in 1959, as compared with the norms for 1951, in electric power
with respect to the overall consumption of electric power for the
needs of production,

Significant decreases in specific expenditures were accomplished
in the production of rolled iron (22,7%) and in the purification of
blast furnace gas (47.7%). - In rolled iron it was attained principally
as a result of an increase in the productivity of the'billet mills by
86% and the finished product mills=-by 40 to 60%, which'in'itself
yields a calculable decrease in specific expenditures amounting to
15-16%. Y T

The features of an increased

3. specific ex snditure per ton of
rolled irom, is cited in table . L

: :,1»,T€ble12”if;Q;”

g .

Year;~;¢f?;06ubfion,§f éomhodf#irtdlied._ Specific expenditure per- ‘-
v, iron (million toms) . .. . ton of rolled iron'in '

S :j‘i,“kilowatt hours

RN

1951 I T L L L Y - ISPt
1953 re e 1,590 T 0 e 238 el
1954 7 ci1,73 R e g 224
1955 . 1,98 B L S 1208 e
1056 ot a0 L CLaru b TeriiiLe 0232
1957 L en@ A2 o T e 244 e
1958 e 2,17 Sl 285 L
1959 12,33 - g AL 17

' "During the periecd From~1951 to 1955 the considerable decrease
in the $pecific expenditure of electric power from 254 to 204 kilo-
watt hours, or a decrease 'of 19.7% per ton of rolled iron, which was
‘achieved, is explained-‘by-the implementation -during that period of
new techniques for the putification of blast furnace gas in connec-. .
tion with the transfer of the blast furnaces ‘to higher pressure, the
implementation of a system of evaporation cooling at the open hearth
furnmaces, an increase :in the output of rolled iron by 59% and- the’ -
realizdtion of a number :of measures for the conservation of ‘electric -
power . © 3 Lo ) ) . )
As a result the consumption of electric power increased ‘only:"
by 27.6% with the concurrent increase in the production of ‘rolled ' .
iron during that period of time amounting to 59%. During the period
from 1055 to 19059 the increase in specific expenditure increased ¢
from 204 to 252 kilowatt hours, R Lo

The increase in specific expenditures is basically explained -
by the introduction of an oxygen station which consumes frow 70 to

I




80 million kilowatt hours a yesr, and the intgoduction of twe agglo-
merate strips in 1958 with an annual consuaption of electric power of
approximately 38 million kitowatt hours with a comparatively small '
increase in the production of rolled irom,. S .

As 8 result with an increase in the production of rolled iron
during that. period, smounting to 17,.6%, the consumption of electric
power increased by 45%. On the whole there was a decrease of only
two kilowatt hours per ton of rolled iron in the specific expendi=
tures between 1951 and 1959. o R -

A. comparison between the economy in electric power in the '
sgstem of an increased expenditure for every ton of rolled iron . .
(0.8%) ‘and in the system of differentiated specific expenditures
(12.9%) indicates a considerable disparity between them, -

As the measute of the effectiveness in the utilization of.
electtic power, expressed in the system of an expanded normalization,
cannot cause any doibt; it Must be ‘recognized that the measure of
effectiveness expressed in the system of differentiated norms, does
not reflect the true state of affairs .dnd Because of that ‘cannot .
serve even as an isolated criteria in the evaluation of results
yielded by the utilization of electric power for the plahf‘as,a',
whole. - o o S
A characteristic peculiarity of the application of the system
of differentiated normalization is the breaking down of the entire '
production process into a series of individual technological pro=
cesses and operations and the establishment of an independent norm
for each one of them, the purpose of which is the control over the’
utilization of electric power within the framework of the process or
operation, ' = v T L
Table 3 cites comparative data showing the ‘accounted‘gxpendi-'
ture of electric power as compared with general expenditures, ‘with a
consideration of expenditures at the other shops as well, ‘to allow a
consideration of the scope of the indicated norms. - - :

'.Tabieg3 :
Product Accounted expénditthS'IOverail expeﬂdithres Accounted
of electric power, of electric power, expenditures . .
kilowatt hours - kilowatt hours ~ with relation
- to overall %
Agglomerate 19.2 2.5 89.4
Pig iron | 5.7 19.8 -28.8
Steel . s7  oss . 168
Rolled iron 81 s - 77.0
-3-
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The différence between the acoounted and overall expend1tures
is basically determxned by the- existence of power- generatlon systems
in a given production prqcess which* may then characterize the power
consumption. capacxty of the process. It is evident that the steel
production process has the greatest consumption capacity for electric
power, where ‘the- accounted shop expendxtures amount to 16.8% of the
overall expenditures of e1ectr1c power,

Norms for the’ varaous types of electric power generatzon are
established in an analorous ;manner; it should be noted, however, that
as a result of more §i n1f1cant concentration of basic and auxiliary.
processes at the power. shops the volume of shop expend1tures with . "
respect to the ‘overall expendltures of e1ec%r1c power 1s cons1derably o
higher than:that’ at the metallurglcal shops.. ,

The basic’ defiC1encxes of the d1fferent1ated normalizatlon
system are: 27" .

1, Its appIicatlon to power productzon, whose Share in the
overall 1ndus%r1a1 cohsumption of electric power by the plants is ,
constantly growihg ahd at the btesent time comprises over:40%; the. ..
method of normalization beigg;examxned controls only the process of e
power generatidh and does not eonttol the process of the ut1112at10n
of power in productlon gt Y ERT R

This brxngs abou; a sxtuat;bn where 1n many cases’ the" estab— CE AT

lished economy in the productxon of ' a certaln type of etectric ‘power RS

does not reflect” the realqsztuatian‘with regards to the entlre pro=- ,;Jwﬁ
cess as a whate; f I ‘generation and utxllzatlon. More "than that; oo
such a system of normql1zat10n11n ‘many ‘cases, st1mu1ates ‘the attaln- e
ment of an extessive output of  electric power and an excessive com= o
sumption of it in” order to achieve’ what appears a..considerable

economy in electric power. R

Here is a graphic example: . the norm of electric power con- O

sumption for the production of pressure water of 220 _kilowatt -hours”
for each 1,000 cubic meters, and the technically based estimate of
the expendxture of. the-water is 10 ,000; cubic meters’ per hour.- A
specific expenditure of 210 kiiowatt hours per 1,000 cublc meters
with an expenditure of~12,000 cubig meters ‘per hour was attained, . .. ..~
With the existing systen of norma11zation the economy-of-eteéctric
power per hour wall amount to . wn N
(22072 210) 12, 000 = ;120 kilowatt hours.
1 000 .

In reality, however, there will be an .over~consumption of electrlc
power in the following volume:

210 - 2,000 _ 220 - 10,000.f:

1,900 1,000

A similar situation applies to many!other types of power gen-
eration. The difference in their influence on the distortion of the
resulting consumption of electric power will depend on their consump-
tion capacity for a given type of power and the degree of its devia~
tion from the consumption norm,

= 320 kilowatt hours.




2, A portion of the technological factors and measures per=
taining to power in the system of differentiated norms either are not
reflected at all or are reflected in a very distorted manner in the
system of differentiated norms,

Table 4 cites data regarding the effectiveness of the various
measures from the viewpoint of differentiated and expanded norms.

L

Table 4.

Degree of effectiveness
In the system of In the system of
differentiated norms, expanded norms,
1 kilowatt hour per 1 kilowatt hour
unit of measure . . .per ‘ton of

s ‘. _rolled iron o

Factor or measure

Flux agglomerate (increase ‘ R :
in production) ' .. 0.1, ki;owatt hours e 16.4
S - . per ton CooT

Oxygen in open. hearth . , S
productxon LT - -47 kilowatt ‘hours DRI T
S per 1, 000 cublc meters o

Evaporation -coéling of open ; ) o
hearth furnaces . Not expressed L= 2.0

Util1zation of evaporat:on S L TS
cooling steam S PR Not,‘expressed" . =24
Decrease in losses of blast . o B - L

furnace gas' . .. - Not expressed o = 0,9

Increase in pressure of the

blast furnace gas in the gas .

network of the plant (a deduc—

tion from the work of the gas ‘ - o ,
intensiflcatlon stations) : 'Not.exp:essed o = 3.0

Note:  Rise (*),fdécrease7(-5.f~




ELECTRIC POWER ENGINEERS ARE WAITING

i.Following is the transtation of an article by N. Krivolay
~et-al, in Bkonomicheskava Cazeta, Moscow, 12 March 1961,
page 2. /

. . - The country adopted a course of building predomznantly the
more profitable thermoelectric power plants, The need in steam
boilers is expanding with every year, There is. 8till a lack of
them. The boiler-makers &ie laggifig and are holdlng back the power
engineers. That is partlaliy confirmed by facts *eported by the
Ekonom1cheskax Gazeta of 18 February of this year in an article
entitled "The Turbine is Ready, and.the Boiler...?"

The drticle that is published today reveals the reasons for
this lag.

In Taganrog there is a plant called "Krasnyy Kotel'shch1k "
At one time it produced boilers with a productivity of 2,5~3 tons of
steam per hour with a pressure of 10 atmospheres, Over the past
several years the boiler~makers have produced three units each capable
of producing 640 tons of steam per. hour. These giants will be used
to rotate 200,000 kilowatt turbines. ‘ '

The personmnel of the plant started the construction of a uni~-:
flow boiler capable of producing 950 tons of steam per hour., That is
a giant boiler: it is 42 meters high, and 28 meters wide. It will
be installed to operate a 300,000 kilowatt turbine. Less metal is
used for its construction and less fuel is used after it is placed
into operation, which will amount to a saving of millions of rubles
per year.

All this is an illustration of the high level of development
of the plant, Still, today, we feel compelled to talk about conw
siderable def1c1ences in the work of the "Krasnyy Kotel'shchik,”
which hinder the development of Soyviet power engineering," : -

During the first year of the Seven Year Plan the delxverxes
of boilers by the Taganrog plant to electric power plants. under. con=
struction were short six powerful boilers, two. boilers of average
power and seven low power boilers, as well as a considerable volume
of other types of production that is needed by the country.

At the beginning of 1960 the boiler-makers assumed higher
obligations, All of the persomnel were recruited for the fulfillment
of those obligations. Many suppliers were bombarded with appeals:
"Comrades, don't let us down." But the second year of the Seven Yezr
Plan brought no improvement either. By comparison with 1959 the
gross industrial output increased, However the plan for the output
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of commodity production failed once again; The newly ;onstrudted'
electric power plants failed to receive six boilers, equal to . .
Dneprogas in combined power. . Bconomic indices of the plant's work
deteriorated. The cost of production increased. ‘ -

What caused the failure of state plans? _ N

. There are many reasons. They are hidden in an inadequate. .
orgenization of production at the plant and in the impotent half= .
hearted struggle of its economic and party directors for the utili=
zation of internal reserves, We will talk about that.a little later.
Birst of all let us point out the reasons for an outward appearance . .
of order. Especially in view of the fatt that they shed light on. . .
certain phenomena,’ that are in contradiction to the party*s direc~ o
tions=—to utilize the significant economic advahtages of the thermo=
electric power plants to the utmost.. S L S

 Over the past ten yearsﬂfour‘(§§’féédiutidﬁs pertaining to the '
reconstruction of the "Krasnyy Roteltshchik" plant were adopted. By . !
the end of the Seven Year Plan the productive areas here must increase
more than twofold. At the present time the personnel have. to fulfill "=
the bigger assignments within the same work area, with the ;ame”eqqip~“:
ment and the same sized staff. C

. It is true that several years ago the construction of-a;shop
for the block assembly of boilers was started, It was planned to. .
place in into operation in 1959, ‘But ‘the building’ trust No. .1 of the
Rostovskiy sovnarkhoz was in no hurry, and the building-installation
work was basically completed in December of last year‘u.Even‘though"-'
there already is a shop director, his deputy and several. other admin- .
istrative-management workers, the shop, as a productionyunit,;is:notéj
yet in existence. There is no crane equipment,‘hd,welding.andgheate“gf
ing aggregates and finally, no persomnel, The machine building admin=’
istration of the Rostovskiy sovnarkhoz bears the most guilt for all ‘
that. There is a lack in boring machines, vertical lathes, radial
drilling lathes, tube drawing machines and other equipment. Some 130
‘additional units of equipment were required last year for -the fulfill-
ment of the program, while the sovnarkhoz issued half that number.

: For many years now there have been discussions at party meet-
ings and conferences at the plant, the city and the ‘oblast about the
need to specialize the "Krasnyy Koteltshchik" in the manufacture of
high power boilers. This quéStion.waS”posed«before the State Plan-
ning Commission USSR, where it received verbal support, but in prac-
tice the plan continues to assign the plant with the production of o
petty equipment. ‘ T St .

' There are also inadequacies in the supply system, The State.
Planning Commission RSFSR must;prpvide’thé_“Krasnyy-Kotel'shchik" o
with 5.5 thousand tons of various pipes, 1.5 thousand tons of stain—
jess steel sheets. But that was not done. ?atf'ofvthe,metal_and,fi
pipes were suppled only by November=December, when the date of . the
annual plan was essentially resolved. S ' o

Also, certain enterprises coopetafihg’with the boiler-makers'

-l




are fulfilling their contractual obligations in an unsatisfactory
manner. ' Enterprises of the Rostovskiy sovnarkhoz itself are fulfill-
ing their contractual obligations in an unsatisfactory manner: the
Taganrogskiy Combine Plant, the Novocherkasskiy Electric Locomotive
Building Plant, and the Azovskiy Bulldozer Plant, The latter made
only 7% of the deliveries, and all this right under the elbow of the
Rostovskiy sovnarkhoz! _

~ Let us now mention the internal reserves. If the personnel of
the enterprise would use them it could function much better. '

" The most serious deficiency in the operation of the boiler
plant is a lack of rhythm and fitful work. During the first ten day
period the plan is usually fulfilled by 12%, during the second ten
day period--by 15% and during the third ten day period it is 73% :
completed. Thé problem is not entirely due to the improper supply of
materials, BEven during months when the plan is overfulfilled, work
is plagued with fitfulness.. This "affliction” has become chronic and

the entire collective as a.fnit must apparently engage in remedial
measures. Lt T

_ ... | The root of the evil lies in the poor organization of production
and of labor, disorder in the inter-shop deliveries and weak disci-
pline, ‘ -

" Let us dwell on the preparations for production. We already
talked about the fact that the personnel of the plant have already ’
set about building the first uniflow boiler in the Soviet Union with
a capacity of 950 tons of steam per hour. But this work has not yet

_gained full momentum, It is just beginning. The dies, various de- :
vices dand the instrument are being built at the present time. In
the meantime nothing is being domne at the basic shops due to a lack

.. of the necessary equipment and ‘installations that should be manufac-

" tured at the plant itself. The. directors of the enterprise, of the

sections and shops did mot think, about tomorrow.... g

- _The technological section of the plant does not haVe,suffiéient
Mjéinflﬁenge on the work of the shops and is late in providing blueprints
''des-ribing the technological processés. There is not yet a truly

creativé cooperation between the technological workers and the design-~
‘ers, “Is it then possible to be surprised at' the waste of materials,
and thé numerous alterations? = e

h " ‘fhe waste of materials at the plant increased during 1960 as

_ compared i th the preceding year, and the resultant losses exceeded.
{wo million rubles. Some 44 replacement orders were ceceived during
the wear. A "record" in the production of useless eguipmeni.was set
by the casting and bulldozer workshops, which accounted .for 95% of
the overall waste at the factory.. : N

o Stch reserves.as the impleméntation of new techniaques and
"tb;ﬁnblogy;?automatign.and mechanization of production are also used
inadequately. The state plan for the'implementation of new technology
is only partially fulfilled. . 46% of the work in welding production

is accomplished manually. . ' A v Lo .

"¢ What about: the organization ‘of labor! -Here is a neglected




portion of work that should be done by the shop directors and foremen.
Due to a lack of managerial control amd incorrect distribution of man-
power 4t the shops the equipment 'is frequently idle., Last year it
was used only during 48% of the time....
1 We made observations of a workday. The first shift, surmounte
ing certain difficulties works under tension, At night the roar of
the motors, the crackling of the welding equipment quiets down. The
management has retired for a rest. The inter-shop deliveries are
slowed down. A1l the achievements of the first shift are voided
during those hours. And so it goes from day to ‘day with the exception
of short periods of fitful work. ;

Let us next take up the training of the workers., fess than

two hundred persons were trained at the schools of progressive labor
over a period of a year;;”bniyia single chart-showing progressive
experience was publishedéV406mxade:Piskdvets;'deputy_chairman of ‘the
trade union committée admits that: .. -~~~ = ¢ T S P
Yes, we missed that momenit, we will catch W.ees i
Missed it, and how!" At ‘one”time the plant was famous for its
creative approach to the organization of schools of progressive exper-
jence, while in December of lagt year over:12% of -the workers failed
to fulfill their morms: =~ = T ST e
The distribution of engiheers should also be mentioned, There
is a large number of cadre boiler-makers at the plant who are thorough-
ly familiary with their jobs. "They are the ones who must direct:the-
production, But so far there are very ‘few engineers among the shop
directors, and only two of them are boiler-makers,:and they do not )
head .active shops--the shop for the block assembly of boilers and the
chemical water purification shop. ~ =~ =~~~ - = . RELRE A
The mechanical shop No. 1 and the armature shop have no engi="
neers at all. Among the 166 workers engaged in technical control
there are only eight engineers, During the last three year period
some 79 specialists with a higher education. came to the plant -through
the sovnarkhoz, During the samé period ‘of time 33 boiler-makers com=
pleted institutes without leaving production, The shops are waiting-
for those people.... oo L
. .The personnel of the "Krasnyy Kotel'shchik" have all the pos-
sibilities to close the gap and to restore their former glory as .
progressive workers, These possibilities must be used. : ‘

¥




. FOR swmsm ELECTRIC POWER. -

/ Followzng is the translation of an article by I.G.
Zasypkin and M.A. Sotnikov in Promyshlennaya -
- Energetika, Moscow, 12 March 1961, pages o-11. _/

. The coal, chemical, metallurg1ca1 industrles, machzne bu11d1ng
and non-ferrous metallurgy are growing at a rapid tempo in the. |
Karagandinskiy economic administrative rayonj the amount of. electrxcv__
power. available to them is expandxng from year to year, which ;s '
conducive to a growth in the productzv; y of labor, L

During 1960 the electric power plant of the. Karagand1nskaya',“
power ‘netowrk produced 33% more e1ectric1ty during 1960 than during
1959, while in 1965 the production ‘of ‘electric power w111 be 4.3
times greater than that ﬁtoduced during 1958 according to the Seven
Year Plan for the development of the national economy. Despite. such
tempos -of development of the power system, however, the demand. for
electric power at the Karagandinskiy, Balkhashskiy, Pav*odarsk1y and
Akmollnskly power rayons surpasses the growth of the capacities of

@ 2lectric power plants. A

» For a more comprehensive sat1sfact1on of the expandlng re=
qulrements of the national economy in electric power it is necessary
to organize a wise and rational system for ut11121nv every kilowatt
hour, .

An 1mportant measure was the creation of 319 permanent commls-
sions for cooperation with a rational system. of utilizing electric
power in January of 1960 at enterprises of the economic rayon, In
Febitaiy. cf 1960 ‘the Kargand1nsk1y oblast committee of the komsomol
estaciisied 109 _headquarter organlzat1ons, unifying €24 komsomol posts
in order to assist the permanent commissions. In February of 1960,
the electric.power utility service published a pamphlet entitled "On
the Rational Utilization of Electri¢ Power and Heat," as well as nine
postar-appeals.

The norms of electric power consumptlon at most of the. enter-
prises were reviewed and decreased by an average of 2% as compared '
with the norms for 1959,

The industrial enterprises, in cooperation with the branch
administrations and combines developed organizational-technical mea-
sures designed to save electricity with an overall economic effect
of 57 million kilowatt hours.

All the measures that were developed are directed basically at
the perfection of technological processes, an improvement in the load
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borne by the equipment, the introduction of automation into industrial
processes, and;thé’inStallation of highly productive equipment instead
of the outdated equipment at the enterprisesi o
As a result of the work that was accomplished and of the ful-
fillment of the established plans for organizational-technical mea-
sures the majority of ‘the enterprises of the economic rayon attained” -
a considerable decrease in the consumption of electric. power both in
the normalized production and for the enterprise as a whole. o
Over a period of nine months during 1960 the sovnarkhoz enter=
prises, as well as those of other ministries and administrations = - ¢
implemented 326 measures aimed at saving electric power; as a result .’
some 49,583 thousand kilowatt hours were saved. . -
The enterprises which achieved considerable savings in electric: -
power as compared.with specific norms includés. the Balkhashskiy :
Gornometallurgicheskiy Kombinat, the Dzhezkazganskiy Metallurgicheskiy -
Zavod, the "Karagandaugleobogashcheniye," "Kiroyugol®,"” hgtalintigol?," -
and “Promstroymaterialov" trusts. ot L
' There are still enterprises; however, which dufing the ctirrent -
year allowed an excessive consumption of électric power, They include:
the Karagandinskiy Cement Plant, the "Leninugolt™ trust; the “Pavlo=
darstroy" Administration and the Karagandinskiy brewery. =~ o
‘Let us cite some of the more effective. measures .for "conserving
electric power, T T , : B
Some 50 measures were implemented at the non-ferrous metallur-
gical enterprises during 1960; the resultant saving amounted to 18,200
thousand kilowatt hours; a total of 29,063 thousand kilowatt hours of
electric power was saved over a period of nine months. . The most :
effective measures were the reconstruction of flotation machines
"Mékhanobr=5" at the purifying flotation section (an annual saving of .
1,300 thousand kilowatt hours); the reconstruction of mills at the
beneficiation plants (an annual saving of 2,800 thousand kilowatt
hours); the implementation of deep lead-ins at the mines and the posi~
tioning of transformer points at the center of the loading area’ '
(2,600 kilowatt hours were saved); -the utilization of oxygen blowing’
in the electric furnaces and converters (1,060 thousand kilowatt hours
were saved). T = A
12 measures vere implemented at the Kazakh Metallurgical plant
with an effectiveness of 1,000 thousand kilowatt hours with an overall
saving of electric power amounting to 2,121 thousand kilowatt hours -
during 19€0. . ,. o
“ 11 measures for the conservation of electric powere were imple-
mented at the Raragandinskiy synthetic rubber plant during 1960, In
‘the course of the second half of 1960 two significant suggestions
were implemented that permitted a rise in the production of calcium
carbide on the existing production-areas.. . o
-~ Two furnace transformers were reconstructed with a tension of
6.3 kilowatts and a capacity of 7.5 thousand kilowatts each, which

previously were connected ‘to the intermediate transformer which had a
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capacity of 20 thousand kilowatts and a tension of 31. 5/6.3 kilo=-

- .-watts, After reconstruction the intermediary transformer was dig-

: connected; the capacity of each furnace transformer was raised to 10
thousand kilowatts apd the tension on the high side was raised to
31.5 kilowatts. A deep lead-in dzrectly to the carbide furnaces was
thus. made, which allowed two of the. furnaces to raise their output
of calcium carbide by 14%. The annual saving of electric power due
to the liquidation of the intermediary transformat1on amounted to

1, 700 thousand kilowatt hours.

A spstem for feeding the furnace transformer with a capac1ty
of 60 .thousand kilowatts, which, according to the draft was fed
through the 60 thousand kilowatt intermediary transformer with a
tension of 110/38.5 kilowatts, In August of 1960 a system of deep
lead-in was introduced. for a 60 thousand kilowatt furnace ‘transformer
with a primary tension of 110 kilowdtts, The transformer is fed
through a cable léad-in for. 110 kilowatts. The annual saving of
electric power due tp the, 11qu1dat1on of intermedzarv transformation
amounted to 4,840 thousand’ kilowatt hours. . EnterpriSes of the build=
ing materials industry deveIOped meisures which resulted in a saV1ng
of 2,100 kilowatt hours; in the c¢ourse of three quarters the enter-
© prises saved 1,838 thousand kllowatt hours of electric power.

156 measures were developed at the enterprises of the coal
_1nduStry with very negligible results=--a saving of only 2,601 thousand
kilowatt hours; however, the "Karagandaugol’” combine saved 6,944
thousand kilowatt hours during the three cuarters of 1960,

The electric power supply organzzations constantly direct the
attent1on of the enterprises to the need to improve the cos § . As a
result of the extensive organizational~technical work that was accom-
plished a number of enterprises attained good:results during 1960. By
replacing the asynchronous motors with synchronous motors the Kara-
gandinskiy cement plant raised the cos ¢ from 0,88 to 0.951; the
Razakhskiy metallurgical -plant installed synchironous motors in its
rolling mills,as a result the cos rose from-0,844 to 0.957. At the
Altasuyskiy Ore Administration and the Kazmetallurgstroy: the cos ¢
. was raised from 0.71 to 0.89 and from 0.732°to 0,846 respectively.

. During the current year .a large number of cos1na1 stat1c condensers
were installed at these enterprlses. ‘

Technological methods for an effective charging of carbide
: turnaces were developed by the engineering technical workers at the
-J“Karagandlnsk1y synthetic rubber plant along with the workers from the
electric power supply organizations; as a result the capacity coeffi-
cient increased from 0,825 to 0.844, o
: At the Balkhashsk;y and Dzhezkazganskly power rayons the capa-
‘vc1ty coefficient is maintained with the limits of 0.92-0.94,

A serious obstacle to an increase in the capacity coefficient
for the consumers is an unsatisfactory supply of cosinal condensers.
The provision of the new enterprises and building enterprises with
compensating installations is particularly inadequate. The capacity
coeff1c1ent of “the "Karagandaugol’" comb1nc‘s enterprises dropped
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from 0.927 to 0,908 during 1960, It should be noted during 1956 the
capacity coefficient was 0,965, Without receiving the necessary
number of static condensers, the enterprises are unable to replace
the ones that break down,

After a discussion of the letter from the Central Committee
CPSY "On a Rational Utilization of Blectric Power-in the National
Economy" the socialist competition among the enterprises for the con-
servation of electric power was organized once again in the Kazakh
SSR, and was of considerable significance in the fulfillment of the
organizational-technical measures for the rational’ utilization of
electric power and heat that were adopted by the enterprises,

Competitions were held at the Balkhaskiy and Dzhezkazganskiy
metallurgical mining combines during 1960 for the best suggestion
pertaining to the conservation of electric power:’ The Karagandinskiy
sovnarkhoz along with the Karagandinskiy,oblast soviet of trade
unions announced a competition of electrit power; the competition
covered the Karagandinxkaya, Akmolinskaya ahd Pavlodarskaya oblasts.

3
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FLECTRIFICATION OF AGRICULTURE IN THE USSR
z??bllbwiﬁg is the translation of an unsigned article

in Gidroteknicheskoyé Stroitel'stvo, No. 4, Moscow,
April 1061, pages 1-2. _/ -

i+ The Central Committee CPSU and the Council of Ministers USSR
examined the problem pertaining to the electrification of agriculture
of the USSR for the period from 1961 to 1965, The resolution
adoptednohnthat,subjecf‘poihts out that the tempos of the electrifi-
cation of agriculture have increnséd significantly during the recent
years, thé number of trufal consumers receiving electric power from
some of the more reliable sources of electric power-—state power
systems, industrial and rural electric power plants of increased
capacities. In attributing important government significance to the
matter of the electrification of agriculture the Central Committee
CPSU and the Council of Ministers USSR delegated with ministries of
the union republics with the task of determining the most economical
sources of electric power supply for each kolkhoz and sovkhoz, the
development and implementation of plans for the utilization of the
existing and the construction of new electric power networks, trans-
former substations and rural electric power plants for the period
from 1961-1965, and to conduct the electrification of agriculture in
accordance with the following:

In rayons where the state power systems and individual indus-
trial electric power plants are in operation-~by comnection to the
existing and newly constructed electric power networks as well as to
the sub-stations supplying power to the electric railroads;

Rayons which are isolated from the state power system networks,
from industrial electric power plants and electric railroad power
substations--should be electrified, as a rule, through the construc~
tion of inter-rayon and rural rayon diesel electric power plants and
nydroelectric power plants of a higher capacity, and in individual
cases through the construction of rural rayon and inter-raycn steam
turbine and gas turbine electric power plants;

Sparsely populated rayons, where the construction of rural
inter-rayon and rayon electricual power plants is not feasible--
electrification should be accomplished by building economical inter-
kolkhoz, kolkhoz and sovkhoz electric power plants, -

The need was recognized to significantly expand the volume of
state capital investments during the period from 1961 to 1965 in the
electrification of agriculture,

-14=




In order to provide the kolkhozes, sovkhozes and other rural
consumers with ‘electric power from state power systems, industrial,
communal and rural electric power plants, a plan was adopted for the
-construction of electric power transmission lines for the electrifica-
tion of'agriculture'during:1961e1965.{.;"7 L . '

‘The Ministry of ‘Railways and the Ministry of Trangport Con= :
struction in drafting and building elect:ic.powe:’SQbstatiéhs for the
_electrified sections of the railroads must also allow fot the provi-

sion of electric power to: the kelkhozes; sovkhozes, Maintenance and
Technical Stationms, rayon’cente;S‘and;otheg,coﬂsumers‘at,the given
- point as well as in the adjacenft rayon. . . . L

~ The Central Committee CPSU andpthe.Counciluof"Ministers USSR
have delegated the Central Committees of the communist patties and

the Councils of Ministers of the union rébﬁblics_with‘f e task of

" developing meastres for the implementation of eléctric. power intg -

. agricultural production 80 as to convert the water supply. system, -
milking machines, sheep sheéatring uhits, machines for the_ preparation
of fodder, for the cleaning-and -drying of grain, for the preliminary
processing of agricultural products, equipment of kolkhoz and, sovkhoz
workshops as well as other stationary machine:y‘aﬁdiequipment.go,
electrical operation’ not later than 1965. B

The Ministry of Agriculture USSR was delegated with the task
of ascertaining that the plans for the period from 19611965 for the
. institutes under their:direct jurisdiction include provisions ;for ‘an
expansion of the scientific-research work pertaining to a further
technical progress in the field of the utilization of electric power
in agricultural production.

The Council of Ministers RSFSR, Council of Ministers Ukrainian
SSR, Council of Ministers Armenian SSR and the Ministry for the Con-
struction of Electric Power Plants were delegated with the task of
assuring the development, menufacture of experimental models and the
organization of serial production of new types of electric equipment,
electric apparatus, materisls and cable products, necessary for the
electrification of agriculture,

The State Planning Commission USSR and the Council of Ministers
of the union republics were delegated with the task of including into
the plans for the development of the national economy, provisions for
the supply of materials, equipment and means of transportation,
necessary for the accomplishment of projects for the electrification
of agriculture,

The All-Union Society #Soyuzseltkhoztekhnika" and the Ministry
for the Construction of Electric Power Plants must develop new typical
designs for the construction of the most economical rural electric
power plants and sub-stations.

The Council of Ministers of the union republics have been
delegated with the task of developing and carrying out measures for
the improvement of the drafts, the construction and the exploitation
of rural electric power plants and electric installations, to supply
cadres for the republican and local organizations, that are engaged in
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the construction and exploitation of rural electric power plants and
electric installations, to provide those organizatiohs with building
machinery and means of transportation; they are also.delegated with
the task of providing the training for cadres engaged in the mass
professions pertaining to the electrification of agiiculture in the
secondary rural general education schools with production training,
in the schools of mechanization of agriculture and in the rural pro-
fessional-technical schools. 3 o . L
. The State Economic Council USSR, the State Planning: Commission
USSR, the Ali~Union Society nSoyuzseltkhoztekhnika"” and the Ministry
for the Construction of Electric Power Plants have been delegated the
task of studying the problem pertaining to an improvement in the organ~
ization of the management of planning and construction of agricultural
electrification projects and to. sybmit suggestions to the Council of
Ministers USSR, in cooperation with the Councils of Ministers of the

uhion republics. LT L |
uthe. Councils of Ministers of the

. The party central bbmmitfees; €. C
union republics, the Ali-Union Spciet "Soyuzseltkhoztekhnika™ and the
Ministry for the Construction of. Electric Power Plants have been . ’

delegated with the task of assuring the organization of work in thé:
construction of ‘rural ‘electric power plants, stubstations and power

transmission lines, in

N

. - »

» he wide-scale implementation of electric power
into agricultural production-and;in;the'éstablishment'of a systematic
control over the fulfillment of.the adopted resolution. '

AT
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. POWER TRANSMISSION LINES == IMPORTANT LINKS IN ELECTRIFICATION
Z-Edllowing is the translation.of an dnsigned<é:ticgg‘
in Ekonomicheskaya Gazeta, Moscow, 28 March 1961, /

Our country ‘is becoming electrified at an accelerating tempo.-
Last year the prodiiction of electric power increased by almost 30 -
billion kilowatt hours, which is dpproximately equal to the output of -
one of the most highly electrified country in the world--Norway. =
The -first of the unique aggregates at the Bratskaya Hydro= =
electric Power Plant will be placed into operation' during the third
year of the Seven Year Plan, ' Powér blocks with a capacity of from
150 to 200 thousand kilowatts each are being introduced at the Yuzhno-
Ural'skayan; Nazarovskaya ahd other thermal electric power plants.
Some of them are already in operation. . ;. . .. ' = o
‘ Id order to.transmit élect:iéqboWe:;froﬁithe.piants;tO'piants;
factories, railways; cities, sovklozes and kolkhozes we have the ‘most
powerful power transmission lines in the world with a tension of up

to 500 kilovolts. Work .for the creation of unified power systems for

the Buropean portion of the USSR, Western Siberia, Central Asia and
the Trans-Caucausus is nearing completion. - .. - = |

During the period from 1959 to 1965 it is stipulated to increase
the length of the power networks with a tension of from 35 to 500 '
kilovolts more than threefold with a slightly more ‘than twofold in-
crease in the power generation capacities, This will permit a central-
ized supply of electric power for the cities, industrial and rural
rayons, with a decrease in the construction of small, uneconomical
power installations. B . o o : = )

During the first two years of the Seven Year Plan the builders
of high voltage power transmission lines and step-down substations’
achieved definite successes, Tens of thousands of kilometers of new
high voltage lines were placed into operation (including the first
chain of the line from the Stalingradskaya Hydroelectric Power Plant
to Moscow), and many railroad sections were. electrified, .

The methods and means of .constructing the lines‘a;e_being;perh
fected., The builders, for instance, began to utilize progressive -
reinforced concrete supports on a much wider scale. This year the
nSovzapelektroset'stroy™ will build specifically this type of sup~
ports on over 70% of the lines, The Ministry for the Construction of
Blectric Power Plants USSR accomplished a. considerable volume of work
in the unification of supporting structures. -

But not all is: going smoothly, There are considerable defi~

ciencies in the construction of high voltage power transmission lines,
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Deadlines are frequently violated. There are therefore cases where
the new economical power units at the powerful electric power plants
stand idle~-~the power that is generated has no place to go. '
Last year), for example, the 300 kilovolt power transmission
line Kremenchugges=-Pervomayskaya: was not ready by the time the Kremen—
chugskaya Hydroelectric Power Plant went into opration. Consequently:
the plant was able to provide the consumers:. only.a third of the power
it generated along the temporary transmission line.. | T
_.The example of the Novosibirskaya Hydroelectric Power. Plant
is even more striking. -It was placed into operation several years

ago. .But a 220 kiléovolt transmission line began operating only in

November of last year between the Novosibirskaya Hydroelectric Power

Plant and Bélovo, which gupplies the Kemerovskiy economic rayon wWith :-.
electric current, Even dfter the advent’ '6f the high water period,. .
some of the turbines remained idle. The loss of electric power  ir

according to the most conservative estimates, amounted to qvér:SbO

million kilowatt hours in this cese. > < e

‘The currént year unfortunately stated with a fhiiyréjtofgdhere;,
to the established levels, Thirigs are particularly bad at one’'of - the :

largg;SeYeﬁ'Yeaf'Plaﬂ“construction'ﬁtojectsuéthe‘second chain of ‘the . .-
500 kilovolt power transhigsion line froin the Stalingradskaya Hydro-. ...
electric Power Plant to Moscow. It must-go ihto operdtion before the
high water period -on the Volga, . ' oo 0o cr T

The most difficult segment df'the»pbweriline.femhipﬁ“fb'befconw,
structed at the present time: . in direct ‘proximity to the capital} in -
an area Withlé“dénSevnetwork}qf;rgilway lines, high voltage power:
transmission lines and other lines of cémmmication. There is a lot.
of . work to be done, and little time to do it.in, Lo

.. It is a ‘matter of honog for the "Glavtsentreletroset'stroy” = .

workers to successfully qqmplkte:thé’impbrtantﬁstate‘assignment in. .
order to prevént the country from' Yosing millions of kilowatt hours: .
of electric power so necessary to our economy. . . ' o o

Let us consider the power transmission line from the Stalin-.
gradskaya Hydroelectric Power Plant to:Donbass.  This direct-current.
line with a tension.of 800 kilovolts is very important for the solu-
tion of the problem pertaining to the transmission of electric power

-over great distances; -its construction, however, is progressing very

slowly. ~ e k . : ‘ i
A certain lack of concise management: and organizational incon-
gruities are observed both in the construction of that and other lines.
The line builders do not have a sufficient number of the proper type
of motor vehicles, hoisting cranes of the required power (10 tons) :
and other equipment. The material balance department and general -
distribution plans with the State Planning Committee USSR do not:
always satisfy the justifiable demands made by the builders of elec-
tric lines. - ‘ ST Co
The building rate of the lines is slowed down due to an un=
timely arrival of the fourth and "fifth clearance diagrams, - Last year
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the transformer plants failed to fulfill their obligations to the power
line builders. = ‘ _

There is algp a lack of reinforced concrete supports in Siberia.
At the "Glavvostokelektroset'stroy" (Main Administration for the Con-
struction of Electric Power Networks in the East), for example, there
is not a single active enterprise for their production, It is not
surprising that in Siberia and Central Asia less than a third of the
_supports are not reinforced concrete, v o -
* " The uneven districution of labor over the quarters also hampers
the fulfillment of the annual plans, Over one-half of the final work
is done durihg the last months of the year! Drafting, planning and
the production of the equipment is organized in such a manner that it
" is practically impossible to complete the construction of the line at
the beginning of the yeart as a rule; during the first and the second
quarters only those lines go into operation which were to have gone
into operation at the end of the last year according to the plan.

This practice is incotrect. It must be overcome by the com—
. bined efforts of the State Planning Committee USSR and the Ministry

for the Construction of Blectric Power Plants.. At

' The most important factors depend on the builders themselves,
on their ability to manage the affairs in-a satisfactory manner. The
. entire Soviet people, the entire country are preparing ‘to welcome the
22nd Congress CPSU with new labor successes. Competition in honor of
the congress developed on a wide scale among the builders of high
voltage powet transmission lines and power networks as well. The
favorable results of this competition, ‘which will undoubtedly help to
accelerate the ‘tempos of the electrification of the country, are
“‘already being felt.
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IMPORTANT SOUWCE OF KOIKHDZ AND SOVKHOZ ELECTRIFICATION

_[ Follow1ng 1s the translatlon of an artlcle by N. Podgants e
in Sovetskaya Rossiva, Moscow, 24 March 1961, / IR

The electrlflcatlon of kolkhozes and railroad transpottatxon.iv
It seems that. they have nothing.in common, but they do..,.We aré ¢
talklng with Igor! Ivanovich Ivanov, the chief engineer of the Ad=
ministration for the. Electr1f1cat1on and of Power Eng1neer1ng of the
Ministry of Railroads. He constantly glances at a large’ map covered 4
with fine lines. These lines represent electrified sections that are'
either already in operation or ate under construction. The Scope of
the work is really tremendods Approximately 20 thousand” kxlometers
of railroads are to be converted to electric traction durlng the -

Seven Year Plan; this year it is planned to convert over two thousand
kilometers. Electric trains will-run"from Khrakov to Debeltsevo, - SR
from Perm' to Balesino. Sections :supplied with alternating current
will go into operation: Vladimir~Gorkiy (249 kllometers) and '
Ilovayskoye-Rostov-Kavkazkaskaya (453 kilometers). '

Imagine how many kolkhozes and sovkhozes will be able to obtain
cheap electric power within the immediate future! 'This will of course
be conduczve to. a further expansion in agricultural productlon, says o
Igor! Ivanovich with elation, '

Could you tell us how much electric power was prov1ded by the
railroads during the second year of the Seven Year Plan, we ask the
chief engineer.

Approximately three hundred million kilowatt hours. The power
engineers of the Stalinskaya railroad provided an outstanding amount
of assistance to the kolkhozes. Last year that trunk line supplied
the rural consumers some 60 million kilowatt hours out of its "elec~
tric balance," the Omskaya trunk line provided almost as much power,
and the Xuybyshevskaya trunk line furnished over 20 million kilowatt
hours. It is interesting to note that over 60 kolkhozes and sovkhozes
will receive their electric power from the railroad power networks
of the Omsk trunk line.

In connection with the electrification of the Ryasan'~Sasovo
sovkhozes starting receiving electric power from the Listavnskaya
railroad substation. The Nazarovsiaya and Perevleskaya railroad sub-
stations furnished power to the agricultural farms and the homes
belonging to the kolkhoz members. Quite recently electric power
appeared at the kolkhoz settlement and at the sovkhozes close to the
Rybnov plant., After the electrification of the Orel-Kursk sector two
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new railroad substations started supplying electric power to the
kolkhozes imeni Lenina, imeni Kalinina and the "Put'k Komitinizmu'
kolkhozes. '

Power transmission lines stretch alongside the trunk railroad
lines., What is the purpose for them? v ‘

At the present time there are over five thousand kilometers of
such lines, This year an additional five thousand kilometers will be
constructed, They lead from the railroad substations and other Sour-
ces of power and are primarily desighated for the supply of electric
power to the buildings; signal huts and to the homes of the railroad
workers, You probably have noticed, however, that there are branches
leading of f from these main lines. They will lead You to kolkhozes,
to farms and to rural homes, They brightly illuminate the kolkhozes
and sovkhozeési... . = - : o

This is the way the rdilroad workers assist in the electiifi~
cation of the village. : :
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: THE ELECTRIFICATION OF AGRICULTURE ~- IMPORTANT TASK FOR f
POWER.ENGINE“QS AND MACHINB BUILDERS .
/ / Following is the translat1on of an art1c1e by M, Ya..
Aleksandrov in Energet1k No. 4 Moscow, April 1961,
pages 1-3. /

According to data furnished by the Central Statlst1ca1 Adm1n-
istration over 99% of the Technical and ‘Repair stations in the
country were electrified by the beginhing of 1960 as well as 96% of
the sovkhozes, 61% of tHe knikhoze& ahd only 36% of the personal
households of the kolkhoz members.

The overall consumption of electric power in agriculture
amounted to 8.4 billion kilowatt hours in 1959, vwhile during 1965 it
is planned to provide the agriculture with 23-25 billion kilowatt
hours; 60% for technical needs and 40% for public consumption.

During the period from 1961-1965, 69 thousand kilometers of
power transmission lines must be constructed with tensions of from
35 to 110 kilovolts and 1,250 kilometers of transmission lines with
a tension of from 10 to 0.4 kilovolts,

The number of electric motors in agriculture must increase
from 800 thousand in 1959 to three million in 1965,

Blectrical engineering plants must supply agriculture with
power transformers with a total capacity of 15 million kilovolt-
amperes, and 1,350 thousand tons of various types of cable.

In 1961 it is planmed to: organize the production of automatic
diesel-electric generators with a capacity of up to 1,000 kilowatts;
to supply agriculture with a large volume of complex substatlons and
insulators; to evolve new types of electric equipment, machinery, and
apparatus which may be used with the most feasibility in the electri-
fication of agricultural rayons. It is necessary to develop low power
switches, clectric drives, transformers, lightning shields, simple
single phase motors that operate according to a system "one wire-
ground" and other items.

Only one half of the sovkhozes and kolkhozes that have been
electrified receive their electric power from reliable sources of
power supply--power systems and large industrial electric power
plants at government established rates. The other electrified kol=-
khozes and sovkhozes are supplied with electric power by low power
small electric power plants and the cost of electric power supplied
by them is several times higher than the government rates.

The inadequate capacity of the rural electric power plants and
the high cost of the electric power generated by them limits their
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usefulness. o
At the present time there are extensive possibilitieés in our

country for the electrification of agriculture by tapping the power
systems, communal electric power plants and railroad power plants
located on the electrified portions of the railroads.

The task is established of. electrifying 90% of the agricultural
pro jects through the power systems. '




'NEW DESIGNS OF THERMAL ELECTRIC POWER PLANTS
/ Following is the translation of an article by F.

~ Sapozhnikov in Stroitel'naya Gazeta, Moscow, 23
April 1961. ./

The codstruction of new and the expansion of the existing
thermal electric power plants is the principal direction taken by
power engineering in oux countty during the current seven year period.
It is impossible to atiain this goal without technicel progress in
design. .

How do the designers handle their problems?

1. Stomakhin, chairman of the model designing section of the
State Building Office USSR in his article entitled "The Militant Pro-
gram of the Designers" published in Stroitel'naya Gazeta on 28 Decem~
ber 1960 pointed out unified designs of typical GREC {Gosudarstvermaya
Rayonnays Fiektricheskaya Stantsiya=-State Rayon Tieciric Power Plant)
as an erample of the successful application of new principles of
jndustrial construction, These principles are best expressed in the
GRES with a capacity of 2,400 thousand kilowatts, the working drafts
for which were completed in 1960.

Pirst of 11 the technological basis of these plants is pro-
gressive. Its capacity, which is almost four times greater than the
largest operating thermal electric plant, is achieved not by an in-
crease in the number of the units, but through higher productivity.
Turbo-generators with a capacity of 300 thousand kilowatts will be
installed at that power plant, instead of the 100 thousand kilowatt
turbines that are most frequently used at the present time, This will
allow an almost twofold decrease in capital investments.

The application of higher parameters (pressure of 240 atmos-
pheres  temperature of 5859), as well as an intermediate heating of
steam will permit a significant decrease in the specific expenditure
of fuel,

Considerable changes were introduced into the arrangement of
the electric power plants. 3everal years ago the designs were based
on up to forty separate buiidings. At the present time it is neces-
sary to construct only ten buildings. Many of the auxiliary shops
are grouped into a single building. As a result the overall plan
for the thermal electric power plant becomes more compact.

The equipment in the basic building is arranged in a more con~
venient manner, the building is designed in a stricter and a more
logical manner, the stairwells are bigger and the distance between
the columns was increased to 12 meters.




There are two designs for the main building, depending on the
type of fuel that will be used--solid fiel or gas-oil type of fuel,.
The design for a plant using coal fuel consists of two sets: one .
with an individual coal pulverizer and the other with a central ,
pulverizer plant, -In all cases a semi-enclosed arrangement of the
boiler units is made under a light shelter; the load of the enclosed
surfaces and préssure from the wind is placed on the structural
frame of the boiler, In contrast to the former designs, a combined
deaerator-bin with a span of twelve meters and a height of thirty.
meters is constructed., ‘ :

All of tHese innovations permitted a sharp decrease .in the
size of the building along with an econmomy in building materials,
The Simferopol'skaya GRES, for example, designed in 1957, produced
one kilowatt of power for 450 kilograms of fuel, and in the model
design of the GRES-1,200 it was lowered to 160 kilograms, whereas
the design for GRES-2,400 lowered it still farther to 125 kilograms. .

- For the first time in model designing it is planned to com-
struct pre-assembled trusdes with a gpan of forty-five meters and
crane support béams for cranes with a IQOﬁton‘hoisging-caﬁaCity.
Pre-assembled foundations have also been designed for. the equipment,

including foundations foi the unioue {iirbomgenerators with a capacity
of 300 thousand kilowatts, which- credte a great ,;iib’:fg‘itipﬁ stress..

It should be especially stressed that after the-construction
of the Simferopol'skaya GRES out of industrial elements, the utiliza-
tioli of pre-assembled reinforced concrete components, manufactured
at the plant, became a rule., At the present time almost all of the
thermal electric power plants are being designed to include support-
ing components manufactured by the constantly operating rayon enter-
prises, The number of such electric power plants will increase from
four in 1958 to 86 by the end of 1965. . N o

' The designing of main buildings out of monolithic structural

frames has been completely abandoned, It is possible to encounter
metal structures only in isolated buildings, The level of pre-assem-
bled components in the main buildings designed in 1958 was 40~45%
whereas the new designs raise that level to 80-85%. o

The builders are implementing these progressive decisions
into life. Twelve thermal electric power plants have already been
constructed, consisting entirely of pre-assembled reinforced concrete
components, Forty more such enterprises will be built during the
next several years. : ’ : : , ,

In addition to an improvement in the structural features, the
new designs include a more efficient arrangement of the equipment, .
the loading diagram is improved, the underground operating area as
well as that of the main building and of the entire plant was sim-
plified, L ' : .
o All these improvements permitted a saving of 175 thousand N
tons of steel, 1,750 thousand ¢ubic meters of reinforced concrete and
17 million man days at 52 electric power plants. . ‘
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1+ must. be said that improvements. were also introduced into
the gesigns for thermal electric power plants under construction which -
permitted them to lower their overall cost by more than 200 million
rubles in terms of the néw prices, - » o

At the present time, when most of the building components ‘are -
made out of pre-assembled reinforced concrete, it is particularly - e
important . to unify the structural planning features, to decrease the' -
number of different size components and products. The number of '~
typical designs of ‘thermal electric power plants are therefore de-: .
creased. In 1958 64 plants were constructed according to 39 designs - -
(including 26 plants which were build according to custom designs),
whereas by -the .beginning of next year it is planned to decrease ithe
number. of designs by two times, and.in another year it is'pldnned to
use from four to six designs, car o T T

Qur.design institutes are faced with the task of creating-a . .-
limited selection of pre-fabricated components (with a small selection: .
of sizes), out of which it will be possible to coistruct buildings for
electric power plants of various capacities. The foundation for this: '
was laid in the form.of a catalogue of unified components,; prepared - -
by the Teploelektroproyekt institute (All-Union State Institute for .
the Design-and Planning of Thermal Blectric'?oWgt:Plants);- Over 70%: - -
of the items listed in it Hre suitable for'plants bf any capacity. -

.We discussed the successes attained in the-desizn of thermal

electric power :plants. At .the same time it is impossible to neglect: -
something that disturbs us~--the unresolved tasks, and there are-quite
a few of them; The builders have so far shortened the construction
period for only a few projects; on the whole, however, the construction
of the plants is usually prolonged. This occurs principally because
the building is. behind schedule. The designers, -technologists .and .-
builders must therefore devote special attention to the perfection -of
prefabricated components and to the technmology of their manufacture
and assembly. : . : - T

Every new feature must naturally receive preliminary testing. .
Unfortunately the Teploelektroproyekt and the Promenergoproyekt (All~-
Union State Institute for the Design and Planning of Industrial .Power .-
Resources) are frequently unable to conduct experimental testing .due
to a lack of testing facilities, Reinforced concrete components .de-
signed to go under the structural frame of the building and to with-.
stand stress of up to 900 tons at the Kiev "Stroydetal'" plant, as. - -
well as the reinforced concrete beams with a span of 24, 30 and 36
meters at the Dubrovskiy combine and the Kurakhovskiy plant were
tested on temporary stands. This prolonged -their testing and assimi--
lation, . . . o .
It is necessary to create experimental shops and laboratories
as a part of the prefabricated concrete plants under our Ministry for
the testing of reinforced concrete components, which would be under
the jurisdiction of the design institutes. Such laboratories will be...
helpful in speeding up the,implementationrof%pre—stressed-reinforced, o
or the so-called compressed joints of spanners and beams with columns,
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with a stress capacity of from 1,000 to 1,700 tons, prefabricated
foundations for turbo-generators as well as in assimilating the con-
struction of pumps for technical water supply.

It is planned to construct such experimental installations at
four plants of the Ministry for the Building of Electric Power Plants.
It is very important for them to be constructed and placed into
operation this year, : e . e

Despite that it is necessary.to organize an experimental cen-
ter (taking into consideration the peculiarities of prefabricated
components used in power engineering projects). At first it would be
feasible to organize such a center as a scientific research sector
with the Teploelektroporyekt institute. The experience gained by

such 2 sector at Gidroproyekt indicated what a great significance is
borne by a direct contact between the designers and experimentation,.
. At the present time, when the capacity of the thermal electric

power plants is expanding at a great rate and the prefabricated

reinforced concrete components are used on a wide scale, the time is
ripe for imtroducing changes into the technology of construction and
design work, The builders would like to receive the blueprints well -

in advance of the date when the production of /the ‘components is to

start. Such a demand is not always satisfied, especially because the

designers are unable to obtain the initial data on time from the

boiler plants, , o a ' o o
'The builders have been using a combined method of installing

the ecuipment simultaneously with the construction of the building,

This method justified itself in cases where the plant under construc- 3

tion consisted of one or two blocks. . For larger projects such a
method, in our opinion, is unsuitable, In order to accelerate the .
construction of thermal electric power plants it would be feasible

to separate building_wo;k from the installation of equipment. This =~
will permit expanding the front, eliminate equipment idleness and';,J:L

achieving a higher specialization of the processes. ‘ , S
The further perfection of the model drafts, the plant manu- .
facture of all the elements,. the development of an experimental=-

research basis and the specialization of building-installation work

will permit a more rapid and cheaper construction of the thermal
electric power plants. This is most important in order to assure.
that the development of power engineering would progress in the
proper direction, . e - : o

ENT




THE BASIS FOR A RAPID DEVELOPMBN’f OF POWER ENGINEERING

/ Following is the ttanslation of an article by I,
Ganichey, in Str01te1*n 2 Gazeta, Moscow, 23 April
1961, 7

Third year of the Seven Year Plan—*zt is time for a sharp
upsurge in the development of Soviet power engineet1ng. This year
the capacity of the electric power plants must. increase by 7.8
million kilowatts and plants with'a combined capac1ty of 15,5 mil~ "’
lion kilowatts have been started. 1In comnection with that the
Ministry for the Construction of Electric Power Plants is faced with
‘the task of completlng 1,350 million rubles worth of building-
installation work. . During the subseqguent jyears the volume of work "
will expand and by the end of the Seven Year Plan they will have o
increased almost twofold.

In accordance with the decisions of the let Congress CPSU
regarding the most rapid expandion of power capaczt;es during the"
current seven year period, emphas:s is placed on the construction of
‘thermal electric power plants. Our design institutes developed
model designs for thérmal electric power plants with capacities of
2,400 thousand, 1,200 thousand, 600 thousand and 400 thousand kilo=
watts, which will provide an opportunlty to sign1f1cant1y decrease
the amount of labor spent in the building-installation work; it will
allow a transformation of building production to a mechanized, con~
tinuous flow process of assembling. the buildings and installing the
equipment in the buildings which are built out of components and
elements manufacturelat the plant.:

New decisions pertaining to the designs allow a standard:za-
tion of the building components, a considerable curtailment in the
number of sizes, and consequently an increase in the nunber of parts
being produced along with a decrease in their cost, Therefore the
number of parts for the main building and other installations de-
creases threefold, The expenditure of prefabr1cated reinforced con-
crete amounts to 350 cubic meters for every 100,000 rubles of .
building-installtion work and 65 cubic meters for every 1,000 kilo-
watts of power yielded by the equipment being installed.

Construction out of prefabricated components will rise to a
factor of 0.9. It is necessary to cite one more figure. The 1958
designs allowed for 66.1 thousand man days of labor for every 100,000
rubles of bu11d1ng—1nsta11at10n work, vwhereas the new designs show
more than a twofold decrease in labor requirements, The cost per
kilowatt of rated power output decreases correspondingly.
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~ The technical level of hydrotechnical constxuction.qlso.in—
creases; The expenditure of prefabribated.réinforbed concrete for
every’100,000jrhbleS‘of-building—installation work in the building
of hydroelectric powervplants‘increased~over‘a five year period from -
'35 to 145 cubic meters,’ 66% of the Saratovskiy:Hydroelectric Power
Plant building, which is now under construction, will be assembled
out of prefabricated reinforced concrete components. o ‘
 Prefabricated reinforced concrete is also an important material
for the construction 6f power transmission 1ines., Prefabricated, pre-
‘stressed reinforced concrete used in tower supports will be used in
over half of the projects during 1965, L o
In order to assure siich'a comprehehsive scope in power con=
struction, the Ministry took a firm course towards a widescale devel-
opment of the builditig industiy. ‘It is founded on the creation of
large rayoh and inter-rayong pyoduction bases with powerful special=-
ized enterprises, which are digtributed in zones where power con=
struction is concentrated, . There is a total of 16 such rayons.
o Such bases will include énterprises which’will manufacture
- prefabricated reinforced concrete, metal components,,piping; rock
wool and rock wool products, gravel, scree and sand quarries with
- factories for the processing of:. raw materials as well as other
" projects which assure a comprehensive preparation and delivery of
-building components, materials, products and equipment of the con-
-~ struction of ‘electric power plants. . o
_ The optimal capacities of the enterprises will be as follows:
prefabficqted’reinforced»concrete—-zoo'thousand cubic meters, metal
structures<-20 thousand tons, piping--23 thousand tons, rock wool--
80 thousand tons and quarry products=-up to 1,500 thousand cubic
meters per year. All this will permit a satisfaction of the require-
ments of power projects for components and materials with a radius
" of 1,000 kilometers, and within a radius of. up to 1,500 kilometers
for metal components, N o
, ‘Along with the construction of new enterprises 205 of the
‘existing enterprises will be reconstructed and expanded, This will
permit'the'establishment-of:five additional inter~rayon production
bases. o o s : L L '
‘ , ‘The‘mostvimportant-:econstruction andtexpansion'projects'will
take place at the Dneprovskiy combine, the Berezovskiy plant in the
Urals, the Dubrovskiy production combine (Leningradskaya oblast),
the Troitskiy reinforced concrete products plant, the Tom'~Uskinskaya
production base and others. _ . o o
) Towards the end of the Seven Year Plan some 4 million 200
thousand cubic meters of prefabricated reinforced concrete, rock
products--28 million cubic meters, The output of metal components,'
heat insulation materials, piping, auxiliary boiler equipment,
armature and'insulatorsvincreased,considerably. _ v
' ‘It must be nmoted that during the past year, despite the
impressive growth in the capacities of the building industry, the -
capital investment plan was fulfilled by only 72.5%. The Glavvos—
tokenergstroy and the Glavgidroenergostroy
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are especially backward in that respect. The main:construction pro-
jects of these o;ganitations-—the Bratskgestroy, Krasnoyarskgesstroy ’
and the Administration for the Construction of the’ Nazarovskaya GRES,
fail to devote sufficient attention to the development of the base,
and are constantly experienmcing an aCute‘shortage of prefabricated

reinforced concrete and other materials.. _ _

This year the situition is a little better for the Ministry
as a whole, The plan for the development of the building industry
was overfulfilled for the first quarter. A lag is still noted at a .,
number of the leading projects, however. The assignment to recon-
struct the Zaporozhskiy quarry t0 be accomplished by Dneprostroy, for
instance, was only half completed, and the reconstruction of the _
Volzhskiy high voltage tower plant--68% completed. ~This occurs be-
cause some of the directofs have a narrow minded approach to the . ..
organization of work pertainiing to.the bﬂilding"of bases. -

“Concrete and scree-=~it is not something for the power units;
the people there will cuss and then will galm down"--reason the myopic
directors. S L o

It would be incorrect, however, to ignore the external reasons,
which have a considerable effect on the.Qevelopmént-of the construc~
tion basis of power engineering. In order to eliminate the shortage
of building materials, the State Planning Committee USSR must. resolve
the problem pertaining to the appropriation of additional capital
investment funds for the current year. ' o

On its own behalf the Ministry undertakes cértain measures in
order to effectively utilize capital investments in the building .
industry. The technical basis of the enterprises and quarries in
particular, will incréase considerably. . e

The policy of progressive. development of the -building industry
is already yielding practical results. This predetermined abrupt .
change in the relationships between the building and installation
operations at the thermal plants. In 1950-1955 three quarters of the
work consisted of the actual building and only a quarter of the time
“was spent on installation work, whereas this year work pertaining to
the installation of equipment .will take up 35% of the overall time,

Radical changes that are occurring in production technique and
installation work condition the ever increasing significance of the
leading role performed by the organizations engaged in the installa-
tion of equipment. The need to specialize them, to make them inde~
pendent and to institute a direct system of management are becoming a
pressing need. A number of specialized trusts and administrations
were created for that purpose. Their. very first steps serve as a
verification of the fact the choice was correct. On a basis of..
specialization, perfection of installation methods, particularly the
application of progressive technology of block assembly, it was pos-
sible to lower the expenditure of labor for the installation of equip~
ment by 30-35%. This in turn sharply decreases the duration of the
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installation of various units and aggregates at the electric power:
plant as a whole. '

The duration of the preparation period which occasionally
stretches over two or three years, has a material effect on the time
required for the construction of the electric power plant, This
period of time may be curtailed by a transfer of the construction of
the various components and building areas to a plant basis.

 The design organizations of the Ministry have now,developed a
full complex of standardized installations, incliding.movable build-
ings as well as general purpose buildings which may be assembled and
dis-assembled in addition to heat installations ahd electric wiring
installations, S , N o

.Al1 the necessary temporary structures &t the comstruction
site are composed of portable installations, with the exception of
storage. areas, the chief mechanic's workshop and the vehicle main- .
tenance section. They will be pre~assembled buildings with a metal
structural fram and asbestos-plywood lining. . i

Within the next five year period it will be necessary to
prepare 225 sets of pre-assembled settlements for 3,000, 1,500, and
400 persons, 80 movable heating installation shops, 200 steam~boiler
shops with a capacity of 5-10 tons. per hour, 400 compressor shops,
60 electric. workshops and 100 mechanical repair workshops, etc, Over
135 million rubles will be spent on mobile technological equipment
during the seven year period. ' : - § '

It must be noted that the Ministry will not be able to produce
all the necessary movable and pre~assembled buildings and installations
in a short period of time in the production areas of their own enter-
. .prises. The assistance of the sovnarkhozes and other agencies is
required.in this case, It would probably be quite sensible to resolve
these problems on a basis of cooperation with the Central Gas Admin-
istration USSR and the Ministry of Transport Construction, whose work
is contiguous to that of the power engineers.

Ny
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© VOLTAGE REGULATOR

z?fbllowing is the translation of an article by B_ Glebov
~ in Vechernyaya Moskva, Moscow, 26 April 1961, _/ :

It is morning of an ordinary workday. The streets filled with
moving automobiles, streétcars and trolley buses lost their first
torrent of pedestrians. The workers and’ engineers disappeared behind
the factory gates, Electric motors started humming at the shops, the
row of "intelligent" automats came to 'life, bearings put together by - -
the mechanical hands appeared on the moving: conveyor belts.

‘The day was gathering momentum. Suddenly something very im~
probable happened, Hundreds of motors, shuddering, emitted blue
sparks, slowed down and stopped. Unaccustomed silence prevailed at
the workshops. The flow of transportation traffic on the streets
stopped. The bright lights of the "jupiters" at the movie studio
went out and the filming stopped in the middle of a difficult scene,

What is this? What happened? yelled the director into the
telephone, ' ’ : : : -
~ An accident~-somebody's hurried voice answered him, They said .
that the power network that supplies us with electricity failed. :

Such a technical failure could have occurred if the power engi-
neers did not have devices capable of preventing it, The reasons for
the failure have been krown for a long time., In order to understand
them let us recall that every power system is formed by a group of
plants that operate with precisely synchronized rhythm,

In our country, for instance, every electric power plant
generates alternating current, at 50 cycles per second. If even one
station violates this tempo, the power system is doomed. The network
tension will surge from zero to its highest limits, The armature
winding of the motors will burn, the most complex industrial techno-
logical equipment will cease to function and precision instruments
will be destroyed.

In 1937 Grigoriy Rafailovich Gertsenberg, a scientific worker
of the All-Union Rlectrical Engineering Institute, along with his
laboratory co-workers constructed an orginial regulator, which pro-
tects the power system from such regrettable incidents. The regulator
automatically maintained the required tension of the network. It
deviated only 1% from the assigned value. That was a real victory.
Subsequently these instruments, which are not difficult to produce,
performed an important role during the Patriotic War, The increased
the reliability of the power systems serving Moscow, Leningrad and
Donbas.




Decades passed. One after the other great power giants arose
in our country, which fed extensive systems .which supply power not
only to isolated cities or large populated points, but entire oblasts,
krays and republics. It is hard even to imagine what incalculable
damage would be caused by a failure of the power supply system under
such circumstances. S L

: The latest version of the regulator originally constructed by -
G.R. Gertsenberg and his laboratory ¢oéworke:s‘isvimmeasurably'better
- than the one which was made almost a quarter of a centuyy ago.’ This
is a peculiar super-sensitive and, in a manner of speaking, a tech-
nically "rational" constantly vigilant guardian, It is as if it con-
stantly "analyses" the situation throughout the power system, Even
though there are not perceptible deviations, the regulator already
- "genses" the impending surge in the current by symptoms that are not
‘perceptible to man, and instantareously, within a hundredth of a
second, eliminates it, thereby preventing the possibility of a mishap
and establishing the necessary balamce in the network,

The importance of this temarkable device is understood only
after grasping the characteristics inherent in the development of
present-day power engineering in our country. Today electric power

.~ plants as a rule are built at a distance from ‘the .consumers, Moscow,

- for example, is connected with the Volzhskaya Hydroelectric Power
Plant by a power line that is almost one thousand kilometers long.
It is even farther from the capital to the Stalingradskaya Hydro-
electric Power Plant, to the Bratskaya and the Krasnoyarskaya elec-
tric power plants, which are under construction., After they are
completed extra long power transmission lines will stretch from them
in all directions, and the power engineers will aspire to transmit
as much power as possible over these lines. The greater the flow of
current the greater the savings in the construction of new electric
power plants and the greater the savings in fuel at the thermal
electric power plants,

The new regulators acquire great significance. Due to their
capability of maintaining a specified level they allow a 10-15%
increase in the load carried by the power transmission lines.

These remarkable pieces of equipment, which were developed
and produced at the workshops of the experimental plant of the All~
Union Power Engineering Institute, have already been installed on
almost all of the generators of the Volzhskaya and Stalingradskaya
Hydroelectric Power Plants, and at some substations in the vicinity
of Moscow. It will soon be possible to see them at the Bratskaya and
the Krasnoyarskaya Hydroelectric Power Plants,

In these days of a tumultuous development of technology, says
G.R, Gertsenberg, an unprecendented increase in the power of the
machines that generate electricity is evident, Some 20 years ago a
generator with a capacity of 50 thousand kilowatts was considered a
technological "miracle" whereas at the present time the capacities
expand at a fantastic rate and the former giants are dwarfed by com-
parison,
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The capac1ty of each generator at the Krasnoyarskaya Hydro-
electric Power Plant, for example, will be equivalent to that of the
entire Dneprovskaya Hydroelectrlc Power Plant, and there will be no
less than :ten such machines there. But even these machines, which
seem to be unsurpassed in their high quality have their own defl-
ciencies. The power generated by these machines is considerably more
difficult to transmit over great distances than the power produced by
smaller generators, It is also noted that the synchronizatlon of
the work of these gigantic machines is interrupted and they manifest
a vividly perceptible "tendency" to cause fazlures in the power system,
' In order to make them more reliable the giant generators are
improved and increased in size. The amount of equipment at the elec-
tric power plants also therefore increases wlth conSequenct additional
expenses. .Y

The new regulator,, for the development ‘and 1mpe1mentat10n of
which G,R, Gertsenberg was awarded the Lenin Prize, maintains a normal
operating level both at the super powerful and the ordinary electric
power systems with equal prec1sion.

In conclusion it remains for us to add that the regulators,
similar to the ones created by G. R.vGertsenberg and by a large group
of industrial SC1ent1sts and specialists guided by him, are not
available in any of the western countries, not even in the most highly
developed ones. In this field the Soviet scientists left their foreign
colleagues far behind. :




_TRANSMISs ION LINES ACROSS THE MOUNTAIN TOPS TO HUNGARY -
Z Following is the translation of an article by B, L'vov
" in Stroitel'nays Gazets, Moscow, 30 April 1961, _/.

3

The power massif of Burope. Do not search for that term in
handbooks of encyclopedias. You will not find it on the maps that
shoy the construction of power systems, It is a new concept that is
still a little strange but one that became firmly entrenched and
exists not only on the sketches @nd blueprints of the designers but
is also found, in a mdnner of speaking, in hature--in the intertwined
forests of high voltage towér§, in the low hum of the wires and in
the sparkling rows of insulators. :

The first high voltage line of the power massif Dobrotvory-
Tissa~Shayoseged (Hungary) is in the midst of construction. It is
only one of the power transmission lines that were recommended by the
Council of Bconomic Mutual Assistance, They will join together the
power systems of the German Democratic Republic, Poland, Czechoslo-
vakia, Hungary, the western part of the Ukrainian SSR, Poland and the
Kaliningradskaya oblast,

In that manner a unified massif of electric power plants of
the people's democracies and the western rayons of the Soviet Union
will come about,

The first line is 417 kilometers long, Approximately two-
thirds of that line passes over the territory of the USSR. The
Soviet builders are also erecting a substation at Mukachev, while
the Hungarinn builders are constructing omeat Shayoseged. The
fraternal countries naturally coordinate their efforts and direct
them at the fastest accomplishment of the common goal,

Operations in the Soviet sector of the international line are
being conducted by the personnel of mechanized column No, 34 of the
Conbasselektromontazh trust. Its main object is the postwar restora-
tion of the power systems in the Dneprov area. The fitters did not
neglect that trunk line, which, like the Trans European 0il pipeline,
presently under construction nearby, was called the mein line of
peoplets friendship.

The first segment of the line on the Dobrotvory-L'vov and
Stryy-Volovets sectors, which is over 140 kilometers long, is already
in operation. These are the lines that march across the Carpathian
Mountains like fairy tale giants, steel masts, bearing life-giving
power on their shoulders, That is how the finished sector looks, as
photographed by out photo correspondent S. Petrov,

Operations in the Stryysyiy and Mukachevskiy directions are in
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full swing, Foundations are being laid at full speed, towers installed
and land cleared in the forested areas of Trans Carpathia.

It is planned to also build a new line Ludush~Lemeshany. That
line will connect the power systems of Rumania with those of Czecho-
slovakia. It will stretch across Soviet territory for a distance of
120 kilometers from the Uzh river to the D!yakovo settlement,

In a few years mighty rivers of power will carry their inex-
haustible torrents, multiply the economic might of the fraternal
countries, and accelerate their tumultuous progress towards a coveted
common goal-—the name of which is-~communism. o
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THE ELECTRIC FOWER PLANT OF THE NOT TOO DISTANT FUTURE

z??ollowing is the translation of an unqggnéd‘arfiéie'
in Kommunist,Yerevan, 19 April 1961. _/ '

Methods for converting heat etiergy into electric power are
nothing particularly new. Small electric power plants, vhich operate -
on that principle, have been in practical use for a long time. They
are the ones which, by transforming the thermal: energy of the sun
into electric power, with the help of semi-conductars, feed the re~ . .
search, telemetering and other equipment on board the artificial -
Soviet earth satellites and the automatic interplanétary stations. -

The idea behind these electric power plants’is most enticing.-
By converting heat directly into electric power we obtain the possi-
bility of eliminating the gigantic rotating machines--a source of
trouble and unproductive losses, Why then are such plants not con=
structed on a large scale? The fact of the matter is that the coeffi-
cient of their useful action is so far very low--no more than 10%,
and their capacities are also rather low, Therefore their use in
industry would at the present time be unprofitable.:

Now, however, a new science comes to the assistance of the
power engineers--magnetohydrodynamics. It is an offspring of two
scientific disciplines~-electrodynamics, that studies the phenomena
of electricity and magnetism, and hydrodynamics, which investigates
the peculiarities of fluids in motion (and in a number of cases, that
of gasses). Both of these sciences are amalgamated in order to study
the phenomena which occur when the fluids or gasses become conductors
of electricity.

By utilizing that property of a liquid or a gas, it is possible
to create a machine which converts heat energy directly into electric
power-~the so-called magnetohydrodynamic generator of electric current.
Its basic principle differs little from an ordinary power generator.
The only difference is that the armature winding in this case does
not consist of a metal wire but is replaced by a flow of electrically
conductive disassociated fluid or of gas ionized through heating.

What will such a magnetohydrodynamic electric power generator
look like in practice?

The fuel, which may be coal, oil, or nuclear fuel is burned in
the compression chamber; air is forced into it under a considerable
pressure., In that chamber the air is heated to a temperature of up
to 2,900 degrees, becomes ionized, and thereby acquires the properties
of a conductor. From there at great velocity it passes through the
magnetic field of the generator, sending the resultant direct current
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into the network. No boilers, turbines, no rotating or any moving
metal parts are necessary. Possibilities for the automation of the
production of electric power are really 1imitless.

It is true that in order to decrease the loss of heat and to
raise the coefficient of useful action of the electric power plant the
gas, after it has served its purpose in the power generator, may be
piped to a conventional steam installation, which operates according
to the classic system (steam boiler-~steam turbine). But in this case
such an installation will be of a. secondary significance; it will
generate only one-third of all the electric power which will be
yielded by such a plant, . ' o

Calculations indicate that the coefficient of useful action.of
the electric power plant with a maghetohydrogenerator comes to apbrox=
imately 60%, which is considerably greater than that for any of the
present day thermal electric power plants;;fThiSfmeans'that“it will
be possible to generate the same amount of electricity. as before with
a considerably smaller-expenditﬁre'of fuel, The cost of the power
generated in that manner will not be higher than that produced by an
ordinary electric power plant, ,

The successes of science and technology in the field of studies
of the properties and behavior of gasses under high temperatures and
in the creation of new heat resistant materials make the possibility
of creating such power plants guite realistic. - prafts for industrial
electric power plants of that type with a power capacity of 450 thou~
sand kilowatts have already been developed, and it is possible to
hope that the time is near when these drafts will become a reality.




TO DEVELOP AND PERFECT BCONOMIC TIES BETWEEN KIRGIZIYA
i " AND UZBEKISTAN = .- ,. |
Arfqiibwing'is the translation of an éffidle.by B, D:ukefn'
in Narodnoye Khozyaystvo Uzbekistana, No. 3, Tashkent,
March 1961, pages 9-12, 7 - g R

 Cooperation between Kirgiziya and Uzbekistan in the develop~’
ment of a power basis is expanding. - . ' 0o , '

“ A large nétwork of electric.powerjplants,was‘established during
the years of socialist construction in Kirgizia, which in 1960 genera=
ated 4.6 times more electric power than during 1950, " L

Rirgizia possesses collosal fuel and water power resources. In
water power resources it occupies a third place in the country to
those of the Russian Federation and Tadzhikistan. It is estimated
that the potential capacity of possible hydroelectric sources of the
republic is 15 million kilowatts. However, with the existence of so.
rich a power potential the rate of increase in the production of elec®
tric power lags considerably behind the demands of the national
economy. This hinders the growth of the national economy, and the
republic is obliged to cover its deficit in electric power by tapping
outside sources, . ' o

Almost 17% of the electric power used in the republic is sup~
plied through power networks from the Uzbek and Tadzhik SSR. It is
true that after the construction of the Uch~-Kurganskaya Hydroelectric
Power Plant the lack of electric power in the south of the republic :
will be. eliminated:: by 1965, however, the Osheskaya oblast will start
receiving additional electric power from Uzbekistan. 1In connection’
with that it is appropriate to mention that it is necessary to con-
nect the kolkhoz hydroelectric power plants of southern Kirgizia to
the Ferganskaya power system on a wider scale as that will have a
mutual effect,

The necessity for a systematic expansion of power capacities
is associated not just with the rapid tempos of develcpment of the
economy of Kirgizia during the current seven year period. It is
necessary to take into account the fact that after the seven year
period it is possible that a number of large power consuming enter-
prises will be constructed both in Kirgizia and Uzbekistan. It must
be remembered that Kirgizia, along with Tadzhikistan, represents a
significant potential reserve of hydroelectric power, which may in
the future satisfy the demands of Kirgizia and Uzbekistan as well as
those of the southern rayons of Kazakhstan for electric power.

Hydroelectric power construction projects of primary importance
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in the basins of the Naryn and Kokomeran rivers, in accordance with
a preliminary plan of the SAOGIDEP (Sredue Agiatskiy Gosudarstvennyy
Trest po Progektizovaniyu Gidroelektricheskikh Stantsiy i Gidrouzlov
--State Trust for the Planning of Hydroelectric Power Plants) may be
the Karasuyskaya, Tash-Kumyrskaya, Susamyrskaya and Kokomerenskaya
Hydroelectric Power Plants, which have an.inter-rayon significance.
The indicated hydroelectric power plants promise to be very economical
to construct; the capital investments on the average will not exceed
1,200 rubles per kilowatt of rated power, and the cost of production
per kilowatt hour will be no more thafi 0.5-0.6 kopeks.  These hydro-
electric power plants with time will become a link in the unified
power system of the Central Asian economic-~geographic rayon.

_ Comrade N.S. Khrushchev, in his speech delivered at the Janu-
ary (1961) Plenum of the Central Committge CPSU stated that: "In
order to resolve the irrigation problem'ive must confront the task of
building quite a few new hydrotechnical units in the various rayons
of the country, as, for instance, the Nurekskaya Hydroelectric Power
Plant. In connection with that I wish to state that we are still
not adequately familiar with our country and its richest resources.

If we knew it better, it would then have been necessary to devote
funds to the construction of the Nurekskaya and other hydroelectric
power plants in the rayons of Central Asia, a long time ago."

Kirgizia and Uzbekistan are faced with the tasks of resolving
the problems pertaining to the construction of the hydroelectric power
plants mentioned above whose significance for both republics may be
compared to the significance of the Nurekskaya Hydroelectric Power
Plant, which is presently under construction in Tadzhikistan, to
Central Asia,

A vast amount of cheap electric power will be used for the
further expansion of the power pool: of all the branches of the
national economy of Uzbekistan and Kirgizia. :

~ Cheap power K may be used for the irrigation of droughty rayons
in Uzbekistan, with great success, as well as' for the assimilation of
new land for cotton and other crops.
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THE CHARVAKSEAYA HYDROELECTRIC POWER PLANT IS NEXT

 / Following is the translation of an articte by M.
~ Zherebtsov in Narodnoye Khozyaystvo zbekistana,
' No. 3, Tashkent, March 1961, pages 21-24. _/

The successes attained in the electrification of Soviet
Uzbekistan are indisputable. , At the present time its industry relies
on a mighty power basis, .The building of sixteen hydroelectric power
plants of the Chirchik-Tozsuyskiy ttact, the Farkhadskaya Hydro-
electric Power Plant on Syr~Dar'ye and the Tashizntskaya Thermal -
Blectric,PoweriPlant‘alljpe;formed an important role in the supply
of power to the national economy of the Tashkent oblast and laid the :
foundation for the creation of amighty supply of power for the entire .
republic, , I ' P
At the present time the construction of the second section of
the Angrenskaya GRES (Gosudarstvennaya Rayonnays Elektricheskaya
. Stantsiye——State Rayon Blectric Power Plant) is nsaring completion.’
‘The capacity of the plant will be raised to 400 thousand kilowatts
within the immediate future, while by the end of 1963 it will reach -
600 thousand kilowatts., The construction of the Angrenskaya GRES was -
.dictated by the necessity of having stable power in the system, that

would be independent of the whims of nature, as well as by the exis~-
tence of large supplies of lignite which is mined cheaply by means of
the open pit method, R R
The discovery of very rich reserves 6f natural gas in the
Bukharskaya oblast and the construction of the Kzharkak-Tashkent gas -
pipeline created favorable circumstances for the construction of large.
economical thermal electric power plants of the-open type at Navoi
and Tashkent, L e e o :
_ The constantly growing demands of the national economy for
“eélectric power requires a constant expansion of power capacities. In
1058 an output of 4.7 billion kilowatt hours of power more or less
satisfied Uzbekistan's demands for power, whereas in 1961 with the
production of 6.5 billion kilowatt hours, a number of cities and. - .«
rayons of the republic are experiencing a lack in electric power. - '
Continuing construction of electric power plants and electric power ..
networks is necessary. B B
. During the past two

ears of the Seven Year Plan units having:
capacities in excess of 200 thbﬁééﬁd‘kildwattslwere*ihstalled’onlyvat
the turbine electric power plants of Uzbekistan and over 500 kilo- .
meters of power transmission lines with a tension of 50 kilovolts or
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more were constructed, The Tashkentskaya and Ferganskaya Power Systems
are connected by a power transmission line having a tension of 110
kilovolts, and now have the possibility of exchanging power capacities
up to a limit of from 50 to 60 thousand kilowatts. In 1961 the capa-
city of electric power plants will expand by 300 thousand kilowatts

and the length of the electric power transmission lines with a tension
of 35 kilovolts and more will increase by over 650 kilometers.

During the early fifties SAOGIDEP (Sredue Aziatskiy Gosydarst~
vennyy Trest po ProyektirOvaniyu_Gidroelektriéheskikh Stantsiy i
Gidroenergouzlov-=Central Asiatic-State Trust for the Planning of Hydro-
electric Power Plants and Developmerts),continuing its work in the
assimilation of water power resources of Central Asia, made a proposal
to construct a cascade of S:ednqghirchikskiskiye hyrdoelectric power
plants above the main center of the Chirchikskikh Hydroelectric Power
Plants, .including the Charvakskaya Hydroelectric Power Plant with a
seasonally regulated water reservoir, | ' )

' The basic tenets of the design ‘assignment pertaining to this
structure were developed in 1955; its unique cuality and the difficult
natural conditions, however, demanded additional scientific research
work, which slowed down the assignment of the design work. It under-
went a number of changes in the process of complétion and was completed
as late-as 1959, approved by the Ministry for the Construction of Elec-
tric Power Plants USSR and was submitted for examination by the tech-
nical-economic experts of the State Plamning Committee USSR. '

. The design assignment pertaining to the Charvakskiy hydroeléttric
center stipulates the construction of a 150 meter high dam of the mixed
type out of local materials, of a seasonally regulated water reservoir

having a useful capacity of 1.2 billion cubic méters, of a hydroelectric
power plant with a capacity of 480 thousand kilowatts and a-settlement.
With the introduction of.the water reservoir the supply of water for
335 thousand hectares of irrigated land of the Chirchik-Keleskiy irri-
gation rayon will improve considerably and some 93 thousand additional
hectares will be placed into. use. The Chirchik-Angren-Kelesskiy

basin, which is situated below the hydroelectric center contains very
favorable conditions forathe:fu:ther‘devglopmgntvof cottdn‘gr6wiﬁg g
and suburban farming. The soils of the rayon are not afflicted with
a high content of salt. It does not experience a.lack in manpower.
' All the basic features of the design for the Charvakskaya

Hydroelectric Power Plant, the type of dam that was adopted, the equip-

ment for the hydroelectric plant as well as the types of other struc—
tures did not encounter any objects on behalf of the State Planning
Committee USSR. It accepted the established capacity for the Hydro-
electric Power Plant with an annual output of electric power amounting
to 1.96 billion kilowatt hours. Calculations made by the desigrers
were confirmed, according to which the average annual output of
electric power by the operating,hydroelectric'pOWér plants of the

Chirchik~Bozsuyskiy tract will increase by 230 million kilowatt hOuts

in connection with the introduction of the Charvakskiy Hydroelectric
Power Center, ' - : S
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The Charvakskaya Hydroelectric Power Plant will permit an in-
crease in the capacity of the Uzbek power system during peak loads
and will make it more flexible; it will also improve the working
regime of the active hydroelectric power plants of the Chirchik-
Bozsuyskiy cascade. The first unit will be placed into operation in
3.5 to 4 years after construction starts, The experts considered it
possible to complete the construction of the Charvakskiy-Hydroelectric
Power Center by 1964-1965.

The outstanding feature of the Chervakskiy power center is the
comprehensive utilization of the water power resources. It will pro=
vide cheap electric power and will irrigate large areas of land. The
construction of a dam will prevent destructive flooding of Chirchik,
A large artificial sea will form in the picturesque mountain area
with a healthy climate, Health resorts, rest homes and tourist cen~
ters willbcbuilt along its shores.

The government ~f the republic, starting with 1954, has on
more than one occasion posed theé guestion pertaining to a s*art of
construction work on the Chearvakskaya Hydroelectric Power Piant,

During the preparaticn of the draft for the Seven Year Plan
for the development of the Natjonal economy of the Uzbek SSR, the
Charvakskaya Hydroelectric Power Plant was shown as one of the most
important projects in the construction of power systems. The dis-
covery of a large deposit of natural gas in the Bukharskaya oblast
and the decision regarding the construction of a gas line to Tashkent
created conditions for the inclusion of a large power project into
the plan with smaller capital expenditures and a possibility for a
more rapid introduction of the Tashkentskaya GRES., In addition to
that the republic was limited with respect to capital investments in
power construction. Under these conditions the Charvakskaya Hydro-
electric Power Plant, as a power project, could not have been included
into the plan for 1959-1965.

At the present time the conditions have changed, The resolu-
tion of the January (1961) Plenum of the Central Committee CPSU states
that our country has the possibility of seriously increasing capital
investments above those stipulated by the Seven Year Plan for the
development of agriculture, on a basis of the industrial accumula=-
tions,




