


THE ELECTRIFICATION OF RUSBCIA.

In the early part of 1920, the Council of People's
Economy was instructed by the legislative branch of the Russian
government, the All-Russian Executive Committce, %o work out
a plan of electrification. Herefor a special cornmitiee was
created, the "State Committee of Electrification of Russia”,
with Prof. G. Krizizhanoveky as chaiyman.

The following instructions given by the central execu-
tive cormittee are of interest in showing an understanding of
the economic importance of electrification, which usually is not
found amongst statesmen.

*I% is recognized that electrification is of prime im-
portance in the development of the natural resources. The con-
centration of the generation of power in largovaplnnti located
at the sources of enerpgy makes it possidble to transmit and dis-
tribute in the most efficient way over the whole country by
means of & network of electric lines, for industrial, trane-
portation and other uses. It will be especially useful in
supplying light and cheap power to the farmers for the various
needs of everyday life, and so bring to the rural population the
superior advaniages of urban districts. It will alse improve
the znniliiiou existing in the country for other home industries

besides agriculture.”
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Over 180 engineers participated in working out the
electrification plan, and the report of the Committee was
issued recently in the form of a book of 66bpages, of the

contents;
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The report says:
"Phe purpose of every economic activity is the obtaining of

maximum results with the least effort, in other words, the ob-
taining of maximum efficiency. There are three ways in which
the efficiency may be increased. 1) By doing, through increase of
effort, more work in a unit of time. 2) By mechanization, that is,
by cubstituting mechanical power for the mmscular strength of men

and animals. 3) By rationalization of the work, that is, By proper



organization and management and following.a well laid out
plan of production.

It can be easily shown that the electrification works in
all three ways."

Thenfollows a discussion hereof. W

The report then gives a review of the statué of the Russian |
industries, and the electrical industry in particular, up to the
war, and a statement of the effect of the war, as far as pertinent
hereto.

It states that a total of three million horse power of prime
movers was installed in Russia, in 1916. Of these, 1.8 to 2,0
million horse power were used for driving eleciric machinery. The
aggregate capacity of publie electric plants amounted to .45 to .5
million horsepower, that of private electric plants to 1.35 to 1.5
horse powsr.

It is interesting to note that Russia had a considerable
electrical industry before the war, so that in 1913 more than
half the eleetrical machinery used in Russia was built in Russia.
These clectrical indusiries Were howevorrlargely owned and operated
by foreigners, and in 1920 the output of the electric factories
in Russia was very low. It is stated however, that their equip-

ment including tools, etc. was perfectly intact and ready to resume

large scale operation.
&

0f the importations, 86.67 came from Germsny, 6% from
Englnnd and 1.8% from the United States,
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This figure does not fairly represent America's participation
in the electric industry of Russia. While 1little was impor ted into
Russia from America, a considerable amount of American electrical
apparatus was built by the large branch factories operated in
Russia by America's large electrical corporations. This appears
amongst the 311540 KW in generators and motors, and 96313 KW
in transformers, of a total value of seven million dollars, manu-
factured in Russia in 1913.

The sasie problem considered in planning the elecirification
of Russia, was to utilize in a moet complete and perfect way the
available resources of production and of labor.

In order to work up & rational plan of the ¢ untry's economie
1life, the country was sub-divided in economic gelf=-contained units ~
regions - and the plan for electrification of each region was :
prepared with the assistance of local organizations, femiliar with
the local conditions. Bight such districts are considered, as shown

on attached mape. and Table I.

The present transportation crisis in Russia is well known and
ghould be only briefly meniioned here, before we consider how much
the electrification can improve it and thus pave the way to wide
co=-operation Qf various economic centers of the country.

Russia possesses several widely uged river systems which do
not require mmch capital to make them real factors of cheap trans-
portation of goods from the place of their production to the

centers of consunption. However some of the most important in-



j DISTRICTS.
Central Siberia
Northern Industrial Southern Volga Ural Caucasus and TOTAL
: Turgestan

No. of Steam Plants. 6 4 4 3 1 1 20

No. of Hydro-plants. 3 % 1 5 _ 1 3 : 10
Rated Capacity of Steam Plants XW. 30,000 280,000 £80,000 100,000 140,000 20,000 40,000 890,000
. L " Hydre " " 130,000 4 200,000 o 25,000 100,000 80,000 535,000
Installed ™ " steam Sl 4 40,000 360,000 330,000 120,000 180,000 30,000 50,000 1,110,000
" " "hyleg " w155 000 i 230,000 % 30,000 125,000 100,000 640,000

0% this, Bb:6fcane from Gernany, 6% from England-
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dustrial centers (as for instance loscow) are located on water
divides, Jjust as some of the most important coal and metal mines
are located in mountainous regions remote from large rivers.
These centers quite naturally become surrounded by railroads,

but the latter were always laid ag independent trunk lines with
the purpose to move goods along the shortest (in mileage) route,
without any regard to the advantage of moving the freight in

some other way, possible and at times more beneficial to the

country at large.

I. Southern District:
Thie includes the Rargest high-grade coal mines of Russisa

in the Donetz District. Electrification of the trunk linescon-
necting the Donetz coal mines with the Moscow industrial di;tri ¢t
will decidedly increase their capacity. This is the reason why
the electrification of these lines is considered as one of the
moe t urgent works to increase the output of coal 1:%60119“ Dis-
“tiet. Another urgent preliminary work in the esame district is
the uniﬁ.oation of the existing power plants in order to improve
their load factor and to provide the mines and steel planis with
olo'ctric power 80 needed for their functioning.
There are about 70 power plants in the Southerm District

each of 1000 HP or over. Their aggregate capacity is over 200000 KW.
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The majority of coal mine plants and some of the steel
mill stations are located in thr ee industrial centers:
HUghsovo-Makeevsky, Almazno-Marievsky and Central. Their total
capacity is estimated as 87,000 KW as shown in the following
table:

: humber of :Total Capacity: Load Factor
- Industrial Centers:Power Plants :in 1000 KW

:Coal :5%eel :Coal :oteedl :Coal : Eteel
:Mining:Mills :Mining:Mills :Mining: Mills.

31.Hughsovo-Makeeveky 10 12 36 15.5 34.,7% 35.5%
32.Almazno-Marievseky 6 2 14.6 6.5 50;5 20;5
33.Central. 4 1 T2 7.6 26.4 45.8
B7.7 29.5
87.2

When these plants are interconnected whe load factor will
be improved, which will permit a higher degree of the minels
electrification and will inerease their output as compared with
pre-war time.

T4 is probable that in several instamces the underground
equipment of the mines had suffered more than their power plants,
with the result that power will be available to electrify the
railroad branches of these mines where the equipment was left

intact and where the need of better means of transportation is

most urgent.
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The above stations are situated in the coking coal dis-
triets whereas from the broader point of view the coking ceoal
gshould be preserved and the use of anthraoite gtimul ated. It
is advisable therefore to install an additional temporary an-
thracite plant in the district of Shtervoka. This power plant
will serve as a nucleus %o a larger‘regional plant erected for
supplying power to the anthracite mines and for other uses of
that distriet.

The anthracite resources of Donetz Dietrict are so vasi
that part of the output can be exported abroad. The port of
Mayriupol will be used as an export base and the trunk line
connecting this port with the mines will be the firet %o be
electrified.

The countries bordering on the Mediterranean are in dire
pneed of mineral fuel and thus there is a good market for the
export. Care should be taken however %o increase the effi-
cieney of labor 1nlooal mining.

As compared with the pre-war times the labor efficiency
is reduced dune to underfeeding, loss of gqualified labor, and
to obsoleteness or lack of implements. The electrification
of mines will remove the last two causes.

A comprehensive feeding program will be introduced to off-
get the decline of labor défficiency.

I% has b.oQ pointed out above that a small temporary power

plant will be erected at fhtervoka, in order to start at once the

inerease of anthracite coal eu tput.



'9-

In the near future the capacity of this plant will be
inereased to 100,000 KW.

This will be in line with the general tendency %o develop
the steam plants into very large producers of power, with a
range of action up to a radius of 200 km.

Simultaneously with the%ﬁhtervoks plant, another one will
be erected at Lisichansk, with an initial capacity of 80,000 KW.
The immediate purpose of this station will be the power supply
%o the district where the long flame coals are mined and also
to the Bachmut Distriect, rich in salt mines and various mineral
resources. The same plant will supply power for the electrified
railroads (part of the net of Donetz railroads and the sectioh
of the trunk line, adjoining Iisichansk.)

The Shtervoka plant will use as fuel, the anthracite scrap,
whereas the Lisichansk station will work on coals rich in ashes
and not suited for ftransportation.

Anticipating tlie tremendous increase of electric power
demand in a district where coking coal mines are close to high
grade iron ores (K?ivoy Rog€%29 Nikopol Veins), plans are made
for & hydro-electric plant on River Dniepr, at the eity of
Alexandrovsk.

By concentrating the river fall in one spot, & very large
amount of power will become aveilsble and at the same time that

part of the river Dniepr, which is known for its cascades, will

be made navigable.
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The initial capacity of the contemplated hydroelectric
plant will be 200,000 KW. (See map Station Noe. 3). The
hydraulic part of this installation will have to be built
to the full extent at the start, which will require considerable
time, both for preparing detail design and for actuwal erection.

Phe ultimate capaciy of the Alexandrovsk hydfo-olectric
plant will reach 820,000 HP.

Due consideration should be given to the plant(No. 34)

(see map) in the Ekaterinslav Distriet, and to the 40,000 KW plag
(No. 4) %0 be built in Grishine.

The Grishine coal district was rapidly growing during the
last years and its power plant should shortly increase its
initial capacity.

The eastern anthracite region will be taken care of by a
60,000 KW plant, planned at Belaia Kalitva. (Ho. 5)

‘The plant Ho. 356, now existing at Gruahovka ninoa will be

estended.
The power stations in Rostov will be consolidated and en-

larged.
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II. Caucasian District:

The Kuban province will be the first to regain its normal
1ife and to make further strides. Its favorable situation and
density of population give every reason %o believein that.

River Belaya may be utilized and may give, as estimated
70,000 KW.

A small ( 20,000 KW) steam plant will be installed in the
lower Kuban Valley ( See No. 6.) It will be used in the first
years of electrification and will serve as nucleus of the Buge
steam hydro=-electric system of this district.

The water power plant ( No. 7) in the upper Kuban Valley
(40,000 KW) will take care of that coﬁntry, rieh in copper,
zine, lead, iron nickel, ohromf“ﬂd also in coal., Among other
riches of this land the various mineral water springs should be
mentioned, which made this 1and famous for ite summer resorts.

The water power plant (No. 8) on river Terek 40,000 EW
is olose to the Republic of @eépgia. Power will be supplied
to Tiflis ( capital of Georgia) with jts district. On this
side of the boundary line zinec, lead copper and iron ores are
found in abundance.

The Vladikavkaz R.R. which already has considerable traffic
will soon reach the = tage, when 1ts electrification will become

profitable. The power will be derived from the above two water

planis.

n'u

X
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An 0il burning plant (20,000 KW) will be built in the p. §

Grozny oil fields (No. 9)« The need of this plant is a most
urgent one, as with the electric power on hand the work of
rehabilitating the 0il wells, equipments will be speeded X
up and facilitated.

The o0il burning plant at Grozny and the water power plant
on River Terek may be operated as one unit, thus meking better
use of the equipment.

The plante at Baku (lio. 37)mill be enlarged to 80,000 KW.
It should be noted-that due‘to the condition of the 0il fields, an
0il shortage should be expected for several years. The available
0il should be used rather for making lubricants, etec., instead
of being used for fuel. The district where fuel oil has been
most extensively used was the Volga Valley. Another sort of

~ fuel should be subpstituted for it.

;II'Volga District:
4
The anthracite of the eastem Donetz region will be brought

to Tsaritsine on the Volga, over am electrified line. This railroad

will carry as freight in the return direction, timber for the

mines. The timber and lumber is sent on rafts down the Volga

river from Northeastern parts of Rgnsia.
Thus the freight rates will be low, and the cost of anthra-

cite in Tsaritsine will be close to its cost at the mines.
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The timber comes to Tsaritsine in rafts from the upper
Volga and there it is delivered to numerous sewmills. The
great quantity of timber serap can be uéed as fuel for the
regional power plant %ogether with the coal brought hence
over the electrified railrcvad. This fact will greatly reéuce
the cost of power generation and, in turn, this cheap power
will further stimulate the growith of industries. Even before
the wayr, Teariteine was a growing industrial center. This city
is aleo the most important shipping point on the lower Volga.
The rivers Velga, Kema and their numerous tributaries bring
south timber and miscellaneous other goods, but beyond Tsaritsine
the water trancportation must be changed to rail. It is therefore
of prime importance to
(a) provide unloading facilities at this point.
(b) equip adequately the sawmills in order to
bring the received timber intc shape most suitable
“for yailroad transportation.
(e) build docks and warehouses to take care
of proper coordination of the seasonal
character of river transporiation with
all year operation of railroads.
The further development of the VOiga system a8 means of
transportation will have a decided effect on the expleitation

of natural resources of the Northeast, partieularly of the

Ural region.



Hich grade pig iron ores are worked in the Ural by char-
ecoal, - timber scrap is used extensively for this purpose. In
the southern Ural it will be necessary besides this to work
by mineral coal the rich veins of iron ore of Magnit Mountain.

It is plammed %o build a large steel plant at Ufa, on the
river Balaya, using water transportation for bringing coke and
anthracite from the Donetz Distriect and, in turn, ship the Ural
iron ores down the river to Tsaritesine, where large steel planis
are already in existence.

The Tearitsine Power Plant will be of some 40,000 KW capacity -
and will operate on timher gorap. It is also feasible to ntilizo#
the blast furnace gases of the steel planise

The next point to the north of Tsaritline where a regional
power plant will be erected is Saratov (see map No. 11) and Kashpur.
(No. 12). Timber scrap will be used as fuel and also low grade
coal obtained near Kashpur. Both plants (11) and 12), some 250 km.
apart will be interconnected and will work as one operating unit.

The main task of these plants will be to supply power for

agricultural purposes.
Attention should be paid %o the salient features of this

region which call for its electrificaiion:
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1) Periodical draughts on otherwise fertile lands.

2) spring of short duration. This regquires a con-
centration within a short period of time of
enormous work, necessary for the cultivation
of fields.

B) At present the peasants split their land in three
parts, of which only two are cultivated each year,
while the third is recuperating every third year in
rotation. In most cases only one kind of crops is
planted. Thus if the year is a bad one - all land
is affected by the draught, and besides with one
third of acreage remaining idle, it will be necessary
o introduce more variety in plantations, and also
stimulate & deeper plowing. On the other hand the
animal stock is greatly depleted, and mechanical
power should be made use of.

This is last year's famine region.

IV. Central Industrial District:

An urgent need for electric power exiets in Nijny-Novgorod,
which always was a very important industrial center and grew
even more so during the war, when many factories were moved

hence from western Russia.

Vast resources of peat fuel are found in the deltas, formed
by rivers Oka and Volga. The peat marshes near the eity of Balahia
slone contain over 30,000 acres of good peat. These marshes are

near the Volga, where a regional power plant could be built.
The work of developing peat will be combined with the drainage

gf marshes and with making them avsilable for cultivation. I% is
of interect to note that on the southern end of the marshy delta,
\/
mthe Oka river, there was recently built and started up & chemical

plant for producing fertilizers which plant use® peat as fuel. 4

-
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The most urgent problem of [loskow Distriet is tiat

of bringing in raw materials, especial’y fuel. To relive the
eritical situation it ie planned, in the firset place: a) %o
electrify the coal region around Mpskow with power transmission
from Kashiral) and Epiphan power plants to Moscow, b) to electrify
the trunk line Moscow-Donetz District to provide cheap itrans- i
portation of coal.

A radical improvemat in the fuel question will come when the
use of peat -~ already started - will be more and mere introduced.

There exists at Bogorodsk, nesr Moscow, a regional peat-power
plant feeding Moscow in conjunction with the lMgscow plants. (See A
Map Ko. 57 and 568). The industrial power plants of Begorodsk i
District are connected to the same system ( No. 59).

Bolshovekia Plant (See No. 56) acts as a nucleus of another
regional station in the distriect of Mitishti.

All sbove plants are using peat as fuel, using wood in
emergineies. Only the plante of lloscow are built for oil burning.
To stimulate the peat production a 5000 KW plant is tuilt

on the Shatursky peat marshes. Eventually it will be developed
into a regional plant interconnected wi th the Bogorodsk system.
The existing plants in Ivanovo - Voznesnsk and in Kineshno -

Vichugék districts will be consolidated. The aggregate capacity

is about 20,000 EW. (See map No. 46, 50). On some of these

plants steam is also used for manufacturing processes, so that
in

th er generatiod is/expensive. 2
1) i%% Kag%ira plant was opened a few weoks ago, supplying power

%o lpscow over a 110,000 volt transmission line.
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A few similar plants around Podolsk and Serpuhov (Nos. 66
and 69) will also be included in the system of the 60,000 KW
Kashira plant, now under construction.

The Epiphan plant, also of 60,000 KW capacity will be
located in the center of coal mining distriect, where iron ore
is also found.

The coal mines arouﬁd Moscow do not produce coking coals
and these will be brought from Donetz. The return cars will
carry the ore to the south, supplementing the output of Krivoy
Rog iron mines.

The exieting steam plants around Briansk (No. 64) will be

congolida ed.
A 40,000 KW station will be built at Belgorod (No. 19)

to supply power for the adjoining section of the electrified trunki

line.

V. Northern District: :
Pirst the power supply of Petrograd will be ftaken care of,

in order to revive the industrial life of this section and of the
Port of Petrograd. The largest items of the port's turnover were:

ort of timber (104 mil. pouds =1,872,00 short
o tons in 1943). Y :

Import of coal (191 mil. pouds = 3,430,00 short
tons in 1913).

Imported coal was used for the industrial and power plants

of Petrograd.
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The lnlbor}\.)rought to Petrograd over inland walerways,
over the rivers £vir and Volhov, abundant in ¢ataractis. The
vailding of water power plante on these rivers will at the
game time impreve the navigation.

The hydro-eleetric plants on the Evir and Volhov will be built
in the #ivst plade (See Nos. £1, 22, £3). (X

The Volhov plant (initinl capacity 30,000 ZW) will incidently
connect Petrograd with some 2000 km. of navigable rivers.

The work on the £viy will radically improve the capacity of
the existing Marionsky waterway system. The capacity of the fvir
plant will be 100,000 KW,

The capadity of the seven plants in Petrograd to be eo:qu-
dated will be brought up to 112,000 KW. (Altegether there are in
%hat oity over 200 plante, of which 44 are of 500 KW or more).

A mamber of units, not included in the plan of consclidation will
be thus made available for other parts of Russia.

The ¢onstruction of a regional power plant in the retrograd
country was started before the war. It will be comploted, and the

plant capscity brought to 30,000 KW. (see No. 20).
The '*otrmu gteam plants will be 1nt0runmotoa with the

water power plants. fhe rteam plants will use peat and timper

The total tuc). consumption will not be great as

serap as fuel.

and turbine oqnlmnt veing ordored in ‘weden (Law.)

g
A
g
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The installations on the river Sviyr will supply power not
only to Potrogud but also for the disifiect along the southern
oart of the lurmansk R.R. The country traversed by this line is
noted for ite abundant water systems wméh are thus tapped by the
railroad, and alse for its riches in timber, minerals, and water
power,
| The plant (f0.23) on the ®vir will furnish power to the
canal zone of the Marionsky System. The latter will be reconditioned
o take care of bulk traffic from Volga and Zams to Petrograd.

11 gtri

The Ural mountain ridges, separating Burope from Asia and
the adjoining country quite recently were connected to Iuropean
Russia only by the River Kama and by two narrow gauge railrcad
lines} tho" latter were used, mainly, for the fiberian traffic.
The construetion of the Volga-Bogolminskeie and of the Kazan-
Ekaterinenburg Railrcad, with bridges at Simbirsk and at sviajsk
makes the situation better, but there still is an imperative need
of improvement of navigation on the river Zama (up to the city of
Perm) and the river Belaia (up to the city of Ufa.) At these
pointe the waterways are tapped by the trans-Uralian railways,
which capacity will be raised fy electrification. :

In the first place the line from Perm to Fijnytagil, and
" the branch ¢# the lunievskie coal minee should be electrified. The
power will be supplied from the Edszel plant, now urder oanatructiin;
thie plant, built for coal mine uec-, will be couvgr/tol into a

repional plant of 40,000 KW, (See map No.B4).



A 26,000 KW hydro-electric plant will be built on the
river Chusevaya. (lio. £6).

Phe above plante will be interconnected and together will
cover & territory with the most important Ural ¢oal mines and
gteel plants.

The Ural disiriet has no coking coals and their place is
taken by charcoal, the avallable supply of vhich is limited by
veforestation restrictions. Therefore the use of charcoal shonld
be restricted to purely metallurgical procesces, whereag for
other purpoecs mineral ecoal should be uiad as fuel. Its output
ghould be fostered by means of eleetrification of the minou; The
eleotrical power should be generated on plants built at thé mouth
of the mines.

A 40,000 KW plant will be erected at the Egorshinsky anthra-
cite mines. Another 60,000 KW plant will be built at Cheliabinsic,
near the rich bron cosl mines (fee Now. 26 and 27).

The vast peat resources found arcund the Eforshinsky plant
will be worked up. Tne experiments have proved that some sort of
avallable peat can bqrmaa. into peat coalj this will substitute

the charcoal for blast furnaces.
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VII and VIII. West fiberia and Turkestan:

The Ural is =0 rich in high grade iron cre thet it is very
essential to connect to coal mine repione and to develop to
a higher degree the blast furnace cperations.

The connection of southern Ural with the Donetz district
has been deanlt with above. Another plan is to connect Ural with
the Fuznetsky coal diestrict (in western Siberia). The enormous
riches of thies latter country in coal of the highest gnu.anﬂ
the general natural wealth of this country require its systematic
developme nt with the aid of foreign oapitul.“

-\!L'ho porthern part of Turkestan, sfjoining fiberia is in a
gimilar position.

A 4Q,000 XW hydro-electrie station will be built shortly in the
pergen Distriet (Turkestan).

The preceding table gives an approximite idea of the first
part of the electrification of Russia, comprising a totad of
20 rerional steam plante and 10 re-ional hydrsmlic plants, of &
total capacity of 1.75 million KW ,abd an estimated cost of
$425,000,000 for oleotricsl plants, end 3145,000,000 for electri-
fication of railways, a total of (660,000,000, for the first

part of the program.
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Whether it willbbe possible to earry out this program in

the estimated time of ten years, will depend on the assistance

which can be enlisted trom‘ America. America is the only country

today, which has the financial and technical strength to carry :

out such a program promptly and expeditiovsly, and without America it
‘may take & lonp time to carry oui the work, mt it ie being carried

out in spite of the economic diffienlties besetting Russia, and

only a short time age we received notice of the completion and

opening of the Kashira plant, in the central territory, which

gupplied » wer Yo Moscow over a 110,000 volt transmission lime,

from the brosn coal mines south of it.

Anguet-1922
Charlee P, tteinmets.






