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ELECTRIC POWER AND POWER EQUIPMENT 

UDC 621.311.22.001.86 

PROGRESS IN KOSTROMSKAYA GRES REPORTED 

Moscow ELEKTRICHESKIYE STANTSII in Russian No 10, Oct 79 pp 2-3 

[Article by N.A. Remezov, director of Kostromskaya GRES: "Ten Years of Work 
and Struggle for the Efficiency and Quality of Production"] 

[Text] At the end of June 1979 it was ten years since the first power unit 
of 300 MW was put into operation at Kostromskaya GRES. Presently, the eight 
power units operating at the GRES produce annually from 15 to 16 billion kWh 

of electric energy against the design output of 14 billion kWh with a spe- 
cific fuel consumption per delivered kilowatt-hour below the planned consump- 
tion. A)l this was achieved by the builders, installation workers and oper- 
ating personnel of Kostromskaya GRES. 

When construction of the main structures was still in progress, personnel was 
selected for the electric power station. At that time the operation person- 
nel were stutying its technical specifications, equipment, and technological 
schemes, participated in the start-up and adjustment work, and familiarized 
themselves with the experience of putting into operation similar power 
units at other electric power stations. All this helped them in making the 
equipment fully operational and to ensure its operation at a high technical 
level from the start using the advanced experience of the best electric power 

stations of the country. 

The electric power station was still being under construction, and four power 
units of the second section were still to be put into operation, but the effi- 
cient power engineers were already running successfully power units under in- 
dustrial loads ensuring their operational reliability and learning to work 

economically. 

During the years of tne Ninth Five-Year Plan, the personnel was focusing their 

attention on making the newly introduced power units fully operational, increas- 
ing their operational readiness for work under full load, i.e., increasing 

the reliability of the operation of the main and auxiliary equipment. 

A large number of measures were introduced in the process of the installation 

and repairs of the equipment. This improved the quality of jobs sharply. 



A special role in this was played by the introduction of operation-by-oper- 
ation control of the processes of construction and repairs of power units. 
Since 1973, the GRES switched to a system of major overhauls of the main 

equipment every fou: years. 

Eacly completion of new capacities, reduction of the idling time of power 
units due to repairs, as well as the measures for the organization of pro- 
per operation routines ensured stab’e and reliable operation of the power 
units during the Ninth Five-Year Plan with an annual readiness factor of 

more than 90%, made .t possible to reduce the specific fuel comsumption for 
the production of electric energy during the years of the Ninth Five-Year 

Plan by 23.5 g/[kWh], and to sav2 more than 330,000 tons of reference fuel. 

In 1973, when the eighth power unit was put into operation and the capacity 
of the electric power station reached 2,400,000 kW, the personnel of the 
station was awarded the Order of the Red Banner of the CPSU Central Committee, 
USSR Council of Ministers, All-Union Central Trade-Union Council, and the 
Central Committee of the All-Union Lenin Young Communist League in recogni- 
tion of their efforts. Since that time, this honorary award was given every 
year to the personnel of Kostromskaya GRES, and many individual workers of 
the GRES received high awards of our country for distinguished work. 

Kostromskaya GRES became one of the best thermal electric power stations of 
the country. In the summer of 1978, Chairman of the USSR Council of Minis- 
ters A. N. Kosygin familiarized himself with the work of our personnel and 
gave it a high appraisal. He wrote the following in the Book of Distinguished 

Visitors: "The station was built excellently. Its builders deserve our gra- 
titude, Evidently, the station is in the hands of excellent specialists, 

therefore, many other stations are trying to match its indexes. We are very 

grateful to the personnel of your station." 

Every worker of the electric power station contributes to these indexes. 

Everyone of them! And this is achieved not only through their highly skil- 
led work, but also due to their creative attitude toward wor:, ability and 
habit to work in the most economical way, constantly modernia\ing and improv- 
ing the main and auxiliary sections and circuits of the power units, 

In 1978, Kostromskaya GRES fulfilled the scheduled tasks of che Tenth Five- 
Year Plan with respect to the main technical and economic iadexes set for 
1980: 

the specific fuel consumption for the production of electric energy was re- 
duced by 4.1 g/[kWh] since the beginning of the five-year plan and amounted 
to 320.4 g/[kWh], which is by 0.6 g/[kWh] below the 1980 goal and is the in- 
dustry's best index for electric power stations with 300 MW power units work- 
ing on mazut; 

the consumption of electric power for the station's needs was also reduced 
by 0.25%, amounting to 2.72% of the power output, which is by 0.2% below the 
1980 goal; 



the proportionate size of the personnel engaged directly in production was 

0.611 men/MW against the norm of 0.629 men/MW; 

the full-‘oad readiness factor of the power uuits was 92.2% against the norm 
of 867. 

Early achievement of the prescribed technical and economic indexes is ensured, 

chiefly, through annual increase of the economy of operation of the power 
uriits even when their average load was reduced from 259 MW in 1975 to 246 Mw 
ir, 1978 due to the conditions of the operation schedule. 

The dynamics of the actual specific consumption of fuel per one kilowatt-hour 
of delivered power in comparison with that prescribed by the five-year plan 

attained as a result of using this economical fuel and additional production 
of electric power by years is shown in the table. 

Table — 
(5) Thon aetna 

Daerah porwn 100. 20m, n one saeenenentan 
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Iie aM.9 322.5 35,8 1™.0 
m7 323.4 32,3 30,4 95.” 
1908 322.0 3.4 zi 1 0 
79 321.9 319.5 35,0 ii... 
"SU 321.0 4,0 ™,4 4.6 

Note: Indexes for 1979 and 1980 are given according to 

e..ialist pledges. 
Key: 1. Year 

2. Specific Fuel Consumption, g/ (kWh) 
3. Planned 
4. Actual 
5. Saving in Fuel, Thousand Tons 
6. Production of Electric Power with Saved Fuel, 

Million kWh 

In three years of the Tenth Five-Year Plan, the GRES saved more than 100,000 
tons of reference fuel, and to the end of the five-year plan, according to 
the socialist pledges of the personnel, more than 168,000 tons will be saved, 
which will make it possible to produce more than 525 million kWh of electric 
power. 

The main technical measures which made it possible to lower specific fuel 
consumption are: 

for boiler units -- changeover of all boilers to mazut burning with the low- 
est air excess; reconstruction of RVP seals and bringing the section units 
in them below the norms of the technical operation rules; introduction of a 
neutral water mode in five power units: shot blasting of the convection part 
for all boiler units; 



for turbine units -- optimization [reduction] of the clearance in the steam- 

passage sections of all cylinders of the turbines and introduction of spar- 
ing modes of their startup according to developed charts, which makes it pos- 
sible to work during periods between repairs almost just as economically as 
during regular operation; replacement of pipe clusters of the PND [ low-pres- 

sure heaters} with clusters of stainless steel pipes and elimination of fas- 

tening fittings among them; installation of mixing PND-2 for four power 

units; 

for power units as a whole -- optimization of the thermal circuits for the 
purpose of a better utilization of heat and reduction of losses of the con- 

densate and steam. 

The following organizational measures are also being implemented: 

improvement of the organization of sociulist competitions on the basis of per- 
sonal accounts of effectiveness and introduction of gurantee certificates 
fer overhauled equipment which makes it possible to dutermine more precisely 

the contribution of each worker, brigade, and section into the results of the 
work of the personnel and enhances the sense of responsibility of each worker 
for the part of the job entrusted to him; 

popularization (since 1979) of the experience of competitions for the qual- 
ity of work [maintaining the modes] among operators of power units and shifts 
and summing up the results for each shift by means of IVM-500 data computers 
for the information of the workers of other shops; 

constant improvement of qualifications and professional skills of the entire 

personnel by organizing courses in economic and technical training, schools 
of communist labor, and trips to other electric power stations for the pur- 
pose of exchanging experience every year; 

improvement of work with the personnel, organization of competition for the 
title of "Best in Profession", “Best Young Worker", review of proposals for 
efficiency improvement, elimination of bottlenecks, and patronage of young 
workers; 

constant improvement of work and relaxation conditions of the workers, Im- 

provement of the ideological and educational work among the personnel and 
extensive involvement of all engineering and technical personnel in this work. 
Involvement of all GRES workers in the management of production through regu- 
larly held production conferences, VOIR [All-Union Society of Inventors and 
Efficiency Experts], NTO [scientific and technical societies], and workers’ 
meetings. 

For 1979, the personnel made socialist pledges for further improvement of the 
efficiency and quality of work in order to achieve a specific fuel consumption 
for the delivery of electric energy of 319.5 g[kWh]. In order to achieve this, 
measures developed by the workers themselves and with the aid of scientific 



research institutes wil] be introduced. Measures borrowed from the experi~ 

ence of the work of electric power stations with which Kostromskaya GRES is 

competing, such as Karmanovskaya and Lukoml'skaya, as well as Sredneural ‘skaya 
and Iriklinskaya GRES, will also be introduced. All this in combination with 

further struggle of the personnel for a high quality of operation wi!‘ make 
it possible to use in 1980 not more than 319 g of reference fuel pey .< de- 

livered kilowatt-hour of electric energy. 

By the end of the five-year plan, Kostromskaya GReS will increase its capa~ 
city by 1,200,000 kW. A unique power unit of such capacity is being con- 
structed with a boiler unit producing 3,950 t/h of steam having a single- 
shaft turbogenerator. This year, the builders and installation workers have, 
basically, to complete the installation of the main equipment. 

The operation workers of Kostromskaya GRES are using the experience of the 
construction of the operating power units, are not standing idle, but are work- 
ing together with the builders and installation workers to assist them in in- , 

stalling the equipment at a high quality level. For this purpose, the work- 
ers of the GRES visit frequently plants and design bureaus and study the ex: 
perience of work on power units of 300 MW capacity that have been introduced 

in order to use it at the appropriate time for their power wnit of 1200 MW. 

A tremendous volume of work has to be done. It will suffice to say that the 
weight of the boiler unit is more than 15,000 tons and it has to be suspended 
on seven center girders resting on metal columns of the main framework at a 
height of 70 meters; the 72 meter long turbine unit weighing 1980 tons will 
be resting on a precast-concrete foundation which must have a deflection ot 
not more than 20 micrometers. The plants producing the main equipment, par- 

ticularly the Leningrad Metal Plant and Elektrosila Plant, used all improved 

and advanced methods known today. 

The power unit will be controlled by two electronic computers through logic 

electronic devices. 

The personnel of the electric power station will entrust the start-up and 
adjustment of the unique equipment to their best workers who have accumulated 

experience on all eight power units of the GRES, such as the bearer of the 
Order of Labor Glory N. P. Khudov, A. I. Demidov, N. M. Kuznetsov, and others. 

The start-up of the unique power unit is an honorable and exceptionally re- 
sponsible task on whose success the development of the power engineering of 
the country will depend in many respects. 

The party and trade union organizations, as well as the entire personnel of 
Kostromskaya GRES will spread more and more widely the socialist competition 
for further improvement of efficiency, for successful solution of probiems 
set for them by the party and government, and for leadership in Soviet power 
engineering. 

COPYRIGHT: Izdatel'stvo "Energiya", "Elektricheskiye stantsii", 1979 

10,233 
CSO: 1822 



ELECTRIC POWER AND POWER EQUIPMENT 

UDC 621.31:620.91:662.6.002.237"71" 

EKIBASTUZ COMPLEX AND DEVELOPMENT OF THE ELECTRIC POWER INDUSTRY 

Moscow ELEKTRICHESKIYE STANTSII in Russian No :%, Oct 79 pp 8-11 

[Article by G. A. Illarionov, Candidate of Technical Sciences, and I. A. 
Odinokov, engineer of VIPI and Scientific Research Institute Energoset 'pro- 
yekt | 

[Text] Present State. Ekibastuz coal deposits are the basis of the fuel re- 
sources of the electric pwwer engineerin, of the Kazakh SSR. Almost 90% of 
the total outout of electric energy in the Integrated Power System (OES) of 
Northern Kazakhstan is produced by electric power stations using Ekibaustuz 
coal. They include: the largest Yermakovskaya GRES of 2400 MW, Karagandin- 
skaya GRES No 2 (700 MW), large heat and electric power plants -- Pavlodarsk- 
aya TETs No 1, 2, and 3, Petropavlovskaya TETs No z, and others. The total 
power of these electric power stations in the OES of Northern Kazakhstan is 
five million kilowatts, and their Ekibastuz coal comsumption is almost twenty 

million tons, 

The considerable deposits of chis coal (approved for the categories A+B+C; 
are about seven billion tons), its transportability and the possibility of 
long storage made it possible to use Ekibastuz coal also for electric power 
stations of adjacent regions. Thus, due to exhaustion of the resources and 

the decrease in the mining of the Ural coals, such as Sverdlov, Chelyabinsk, 
and Kizel fields, some electric power stations of the Urals were reconstructed 
in the sixties and changed to the burning of the Ekibastuz coal. As early as 

1965, three-fourths of the mined Ekibastuz coal was transported to the Urals, 
where its share in the overall fuel consumption constituted almost one-fourth. 

In 1975, the total capacity of the Ural electric power stations using the 
Ekibastuz coal as the main type of fuel reached 6.6 million kilowatts, and 
will reach 9.2 million kilowatts by the end of 1980. These electric power 
plants include the largest GRES: Reftinskaya GRES of 3800 MW, Troitskaya GRES 
of 2500 MW, and others. In 1977, the consumption of the Ekibastuz coal at 
the electric power stations of the Urals was 26.5 million tons. There are 
also electric power stations using the Ekibastuz coal as their main fuel in 
Western Siberia. They are: the Omsk TETs No 4 of 550 MW and TETs No 5 which 
is under construction, 



The power of the electric power stations working on the Ekibastuz coal has 

already exceeded 12 milliouw kv. The electric power stations are practically 

the caly consumers of the Ekibastuz coal which will be mined, according to 

plans, at the amount of 64 million tons in 1979; the consumption of this coal 
by other consumers is insignificant due to its specific characteristics. 

The dynamics of the volume of the mining of the Ekibastuz coal since 1955 to 

1980 is as follows: 

Output, Million Tons 

Year “Bogatayr'" Pit Total 
1965 - 14.3 

1970 - 22.8 
1975 24.2 45.8 
1977 29.4 50.3 

1980 50 70 
(Plan) 

According to the data cf the All-Union Institute of Heat Engineering imeni 
F. E. Dzerzhinskiy, «a recent years, Ekibastuz coal is delivered with a ca- 

loric equivalent of sot less than 0.57 and an ash content of not over 42%. 
The excavation cost ©° one tor is 1.4 rubles, and in terms of reference fuel 
-- 2.3 rubles. It is s.veral times less than the couxtry's average coal ex- 
cavation cost. 

Table 1 

Ekibastuz Coal Consumption, Million Tons 
Region of the Country i.r 1977 j|Total for the Calculated Level 
Center - 25 
The Urals 26.5 37 
Western Siberia 2.8 7 
Northern Kazakhstan 19.1 65 
Central Asia - 17 

The above data indicate that the Ekibastuz coal fields even today are a large 
interregionai and highly economical base for electric power stations (Table 

1). 

Prospects for Development. The available deposits of the Ekibastuz ccal 
(with consideration for the deposits of the adjacent Maykyubenskiy brown- 
coal field which can be developed in combination with the Ekibastuz field) 
and the favorable condi ions of their location make it possible to triple 
the present excavation of coal and, by using the most economical and highly 0 

productive open-pit method o: mining, bring it to 170 million tons a year (in- Oe 
cluding 20 million tons of the Maykyubenskiy coal). The planned volume of - 
mining with consideration for its gradual growth is ensured for more than 
60 years. 



The specilic technical and economic indexes of the Ekibastuz coal, according 

to the data of the VNIIKTEP Institute, will be: caloric equivalent -- 0.55; 

ash content -- 44%; capital investments -- 9.0 rubles; mining cost -- 1.4 

rubles/ton; calculated costs -- 2.5 rubles/ton, the same in terms of reference 
fuel -- 5.0 rubles/ton. The above indexes refer to the gross output of 
coal in all three beds without selective excavation or dressing. In this 
way, the Ekibastuz coal resources are used most fully, and in order to sta- 
bilize the quality of the commercial coal, it is necessary to build a blend- 

ing complex where the quality of coal mined from different beds will be lev- 

eled. 

However, the operating electric power stations and those being built at the 
present time, due to the conditions of reliable operation of their boilers, 
will still be receiving selectively excavated Ekibastuz coal with an average 
ash content of not over 42%. This will cause some increase in the average 
ash content of the remaining mass of coal, which is taken into consideration 
in developing the designs of boiler units of subsequent electric power sta- 

tions. 

With the planned scale of coal mining, the Ekibastuz field will become the 
largest base of the least expensive energy-producing fuel, and the calcula- 

tions on the optimization of the fuel and energy balance of the country con- 

vincingly show the <conomic effectiveness of bringing the utilization of 
e*ibastuz coal to the above-mentioned levels as soon as possible. The incre- 
ment of the all union coal output will be ensured to a considerable degree 
by the increment of coal output at Ekibastuz. 

At the same time, the scale of growth of the consumption of Ekibastuz coal 
within that zone where it is being used now wili be considerably smaller than 

its output. Therefore, the problem of a substantial expansion of the terri- 

torial zone where Ekibastuz coal is used is becoming extremely important. 
This, in turn, creates the problem of searching for optimal directions for 
the expansion of this zone, including the selection of the means of transmit- 

ting power and locations of new electric power stations. 

Along with the construction of a GRES complex directly in the area of coal 
deposits, variants of plans were studied for placing new large GRES using 
Ekibastuz coal in the Volga region, in the Southern Urals, and in Southern 
Kazakhstan. Comparative calculations of the cost of transportation of the 
run-of-mine Ekibastuz coal by railroad (other variants of coal transporta- 
tion were not considered) and the cost of transmitting electric power from 
the complex of Ekibastuz GRES showed that it is not practical to transport 
coal to the Volga regions and farther westward. Thus, the involvement of the 
Ekibastuz coal resources in the balance of the OES of the Center must be ac- 
complished by transmitting electric power from the OES of Northern Kazakhstan. 

Transportation of the run-of-mine Ekibastuz coal and transmission of elec- 
tric power from the complex of Ekibastuz GRES to southern regions of the 
Urals and the Kazakh SSR were found to be equally economical with consideration 



for the transportation conditions alone. In the coal transportation vari- 
ant, it would be necessary to increase considerably the traffic capacity of 

railroads from Ekibastuz to the Urals, which would require much time and 
large capital investments. 

Additional considerations regarding the expediency of the creation of inter- 
system links for the formation of the Unified Power System of the country 
(YeES USSR) had a decisive effect on the decision. A considerable economic 

effect achieved from the creation of intersystem links of high capacities be- 
tween the OES of the Urals, Northern Kazakhstan, and further of the OES of 

Siberia made it possible to recommend further involvement of the Ekibastuz coal 
resources at the Urals in the form of the transmission of electric power with 
a slight increase in coal transportation (in connection with the completion 

of the construction of the Reftinskaya GRES). 

The same considerations regarding the connection of the OES of Central Asia 
to the YeES of the USSR made it possible to recommend the construction of the 
Yuzhnokazakhstanskaya GRES with a design capacity of 4000 MW using Ekibastuz 
coal in the area ot the western extremity of Lake Balkhash. It is possible 
to connect the OES of Central Asia with the YeES of the USSR during the years 
of the next five-year plan by using electric power transmission lines of 

500 kV which will be subsequently used for delivering power from this GRES. 

According to an alternative variant, the OES of Central Asia would be receiv- 
ing from outside via superlong-distance electric power transmission lines 

about 207, of the consumed electric energy, which is not rational due to the 
conditions of the reliability of operation of this energy association. More- 
over, the possibilities of creating such powerful long distance electric 
power transmission lines are limited, therefore the linking of the OES of 
Central Asia with the YeES of the USSR would be moved to a later period, which 

would lead toa very strained energy balance of the OES of Central Asia and 
insufficient utilization of the Ekibastuz coal resources. 

By and large, the planned volume of mining will make it possible to bring the 
overall capacity of electric stations using Ekibastuz coal to 36-38 million 
kilowatts and produce at these stations 220 billion kilowatt-hours of elec- 
tric power a year. Preliminary studies have shown that every year about 100 
billion kilowatt-hours of electric energy can be used for further development 

of the economy of the Kazakh SSR, 80 billion kilowatt-hours will be used for 
the growing needs in electric power in the national economy of the Ural area, 
Central Asia, and Western Siberia, and 40 billion kilowatt-hours can be trans- 
mitted to the central regions of the European part of the country. 

The above considerations became the basis of the 1977 Resolution of the CPSU 
Central Committee and the USSR Council of Ministers on the creation of the 

Ekibastuz fuel and energy complex and the construction of powerful electric 
power transmission lines. In accordance with this resolution, the Ekibastuz 
and Maykyubenskiy coal fields must become a basis for the creation of a fuel 
and energy complex consisting of high-capacity coal mines, large thermal 



electric power stations with electric power transmissicn lines, railroad 

transportation facilities and facilities of other brarches of the national 

economy. This complex will be created on the basis of advanced scientific 

and technical solutions with the use of highly productive coal mining equip- 

ment and high-speed flow-line methods in constructing high-capacity electric 

power stations, electric power transmission lines, and other facilities. 

Problems of the development of transportation facilities, creation of the 
appropriate housing, cultural and living conditions for the workers, and the 

problems of ecology will be solved in an integrated manner. For example, 
measures will be developed and implemented in the near future for the cre- 

ation of a health-protection green zone around the city of Ekibastuz. 

It is planned to introduce five large thermal electric power stations with 
a total capacity of 20 million kilowatts: four electric power stations will 
be near the city of Ekibastuz and one near the settlement Chiganak at Lake 
Balkhash. The first power units of 500 MW each at Ekibastuzskaya GRES No l 

will be introduced in 1979, 

After 1980, 90% of the entire increment of the Ekibastuz coal output will be 
used at the electric power stations of the Ekibastuz complex (Table 2). 

Table 2 
Index 1975 __1980 Project 

Installed capacity of electric power 
Stations using Ekibastuz coal, million 
kilowatts: 

Total 11.7. 17.2 37 

Including Kazakhstan electric power 

stations 4.6 7.2 26 

Including Ekibastuz complex 2.0 20 

Annual consumption of Ekibastuz coal. 
at electric power stations, million 
tons: 

Total 45.2 68.8 152 

Including Kazakhstan electric power 

stations 17.7 28.3 108 

Including Ekibastuz complex - 5.3 80 

The following data show the great importance of the Ekibastuz fuel and 
energy complex (ETEK) in further development of the electric power industry 
of the country: during the years of the current five-year plan, more than 
10% of the total increment of electric power consumption in the country will 

1G 



be ensured by the output of electric power stations using Ekibastuz coal, 

and in the very near future this index will increase to 20%. Newly intro- 

duced electric power stations using Ekibastuz coal will provide for almost 

the entire increment of electric power consumption in the OES of Northerr 

Kazakhstan and almost 30% of the increment in the integrated power systems 
of the Center, Ural area, and Central Asia. On the whole, the share of 
Ekibastuz coal in the overall fuel needs of electric power stations, which 
was six percent in 1975, will increase to eight percent in 1980, and then to 

13%. 

During the next period, it is planned to have substantial changes in the 
structure of the fuel and energy balance caused by limited possibilities of 

using oil and gas for electric power stations. Therefore, atomic power en- 
gineering will develop extensively in the European part of the country, but, 
in order to develop it, it will be necessary to create and put into operation 

powerful atomic energy units consuming large resources, which causes definite 
difficulties. The use of gas from the northern areas of the Tyumenskaya Ob- 

last to be included in the energy balance of the Ural Area in the near future 
also has its difficulties. The use of the electric energy and capacities of 
Ekibastuz GRES in other areas of the country will make it possible to release 
considerable amounts of oil and gas from the fuel balance of electric power 
stations, as well as to remove from operation some of the outdated and un- 
economical equipment, increasing at the same time the power reserves. 

Under these conditions, the Ekibastuz fuel and energy complex is given the 
functions of the main reserve of the YeES of the USSR for ensuring reliable 
electric power supply to the OES of the Center, as well as the Ural area, 
Siberia, and Central Asia. Therefore, the ETEK must be connected with these 
associations by powerful electric power transmission lines. The planned 

scale of the involvement of Ekibastuz coal in various regions of the country 

(see Table 1) will be additionally refined with consideration for the actual 
growth of electric power consumption, development of generating capacities, 
construction of powerful long-distance electric power transmission lines, and 
other conditions, 

Construction of Electric Power Transmission Lines. For the transmission of 
the power of Ekibastuz GRES and distribution of electric power, it is neces- 

sary to implement an extensive program of the construction of transportation 
facilities, electric power transmission lines, and distribution networks 
(Figure). 

The largest of them will be the Ekibastuz-Center direct-current electric 
power transmission line of 1500 kV(+ 750 kV) of over 2400 km; it will have 
a carrying capacity of six million kilowatts and transmit as much as 40 bil- 
lion kilowatt-hours of electric energy a year. Preparatory jobs have been 
started on the construction of this elec’ ric power transmission line, and 
it is necessary to put its first section into operation during the Eleventh 
Five-Year Plan, Lagging in the construction of the Ekibastuz-Center direct- 
current electric power transmission line will limit the pace of the 



development of ETEK and will result in insufficient utilization of the re- 

sources of the most inexpensive fuel. 

The Ekibastuz fuel and energy complex will become the nucleus in the forma- 
tion of the unified superhigh voltage electric power network. The first inter- 
system link of 1150 kV Siberia-Kazakhstan-Ural of about 2600 km with a carry- 
ing capacity in main sections from Itat and Ekibastuz of six and five million 
kilowatts, respectively, will .* constructed. The practicality of its con- 

struction in the future is dictated, first of all, by the realization of the 

effect from the use of free power of the Siberian hydroelectric power sta- 

tions in the amount of about five million kilowatts. 

The role of these electric power transmission lines will change in the course 
of time. Electric power transmission in the Ekibastuz-Siberia section will 
have a reversible mode and will serve as a reserve if there is a shortage of 

electric power in the OES of Siberia. The first priority is the Ekibastuz- 
Kokchetav-Kustanay-Chelyabinsk section of over 1300 km for ensuring the trans- 
mission of a considerable part of electric energy and power of Ekibastuz GRES 
to northern areas of Kazakhstan and to the south of the Urals. In order to 

avoid limitations in delivering excess energy and the development of the ETEK, 
it is necessary to accomplish step-by-step introduction of individual links 
of this section beginning in 1982, using them temporarily during the first 

period at 500 kV. 

The construction and the introduction of the 1150 kV Ekibastuz-Ural electric 
power transmission line in such limited periods presents a very complicated 

problem and poses great demands to the designers and builders of the organi- 

zations of the USSR Ministry of Power and Electrification. But a particu- 
larly acute situation can arise with the changeover of these lines to a nomi- 

nal voltage of 1150 kV before 1985, and this requires that the Ministry of 
the Electrical Equipment Industry should implement accelerated measures for 
the development of the production of electric equipment of 1150 kV. 

In order to use the capacities and energy of electric power stations of the 
ETEK, it is necessary also to build the following 500 kV electric power trans- 
mission lines: Ekibastuz -- Omsk, Agadyr' -- Yuzhnokazakhstanskaya GRES 
Frunze, and others. It should be noted that the construction of intersystem 

electric power transmission lines, in essence, determines the pace of the 
introduction of generating capacities at the electric power stations of the 
complex and, accordingly, the scale of development of the Ekabastuz coal field. 

A total of 7700 km electric power transmission lines have to be built and 
put into operation, including the already mentioned direct-current line 

Ekibastuz-Center of 1500 kv 2400 km long with a transmitting and a receiving 
substations and an alternating-current electric power transmission line of 
500 and 1150 kV of a total length of 5300 km with substations. The implemen- 
tation of such program of construction of electric power networks of the 
above-mentioned voltages for transmitting and distributing electric power from 
the ETEK electric power stations will require a capital investment of 1.7 bil- 
lion rubles including a volume of construction and installation jobs in the 
amount of 0.9 billion rubles. 
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Figure (Continuation from previous page) 

Key: 1. To Troitskaya 18. 

2. To OES of the Urals 19. 

3. Tobol Riber 20. 

4. To Iriklinskaya 21. 
5. To OES of the Center 22. 

6. Dzhetygara 23. 
7. Kustanay 24. 
8. Sokol . os 
9. Petropavlovsk 26. 

10. Kokchecav 27. 
11. Yesil' 28. 
12. 1500 kV direct-current line 29, 
13. Ishim River 30. 

14. Omsk (Tavricheskaya) 31. 
15. Tselinograd 32. 
16. Ekibastuz TB 

17. To OES of Siberia 34. 
35. Lake Zaysan 

Pavlodar 

Yermak 

Dzhezkazgan 

Karaganda, GRES-2 
Temir-Tau 

Irtysh River 
To Barnaul 
Rubtsovsk 
Shul 'binskaya 

Agadyr' 
Ust '-Kamenogorskaya 
Bukhtarminskaya 
Lake Balkhash 
Yuzhno-Kazakhstanskaya 
To Dzhambul 
To Frunze 
To Alma-Ata 

The creation of the Ekibastuz fuel and energy complex will have a devisive 
influence on the progress in the area of electric power engineering as a whole. 

Many problems are to be solved and materialized for the first time in the 
world, There have never been such a concentration of power capacities prac- 
tically in one place and the scope of construction of electric power trans- 
mission lines of such voltages and lengths in the world. Electrical equip- 

ment for higher voltages of 1500 kV of direct current and 1150 kv of alter- 
nating current will be developed and introduced for the first time in the 
world. Designs of distributing devices and electric power transmission lines 
for these voltages have to be developed and created, 

The creation of the Ekibastuz fuel and energy complex envisaged by the resolu- 
tions of the 25th CPSU Congress will require strenuous coordinated work of 
many ministries, their organizations, and scientific-research and design in- 
stitutes, High-quality and effective solution of problems of the creation of 
such a complex will make it possible to provide inexpensive electric power 
for the consumers, will improve the structure of the fuel and energy balance 
of the country, and provide prerequisites for the creation in the future of 
still larger fuel-energy and territorial production complexes. 

COPYRIGHT: Izdatel'stvo "Energiya", "Elektricheskiye stantsii", 1979 

10, 233 
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SELECTION OF OPTIMAL CAPACITIES OF AES AND REGIONS FOR THEIR LOCATIONS 

Moscow ELEKTRICHESKIYE STANTSII in Russian No 10, Oct 79 pp 14-18 

[Article by B. N. Koverdyayev, B. S. Kozlov, engineers, V. I. Kokhov, V. V. 
Mattskov, D. F. Protsenko, V. M. Chakhovskiy, Candidates of Technical Sci- 

ences, Power Engineering Institute imeni G. M. Krzhizhanovskiy -- All Union 

State Institute for the Planning of Electrical Equipment for Heat Engineer- 
ing Structures. Topic for discussion] 

[Text] The main tendency in the developmen: of thermal electric power sta- 

tions, particularly condensation stations, both in the USSR and abroad in the 
near and distant future will continue to be further enlargement of unit ca- 
pacities of the main and auxiliary equipment, as well as the electric power 
station as a whole. 

The following should be considered as the main factors responsible for the 
growth of capacities of units and stations: improvement (to a certain limit) 
of technical and economic indexes, including the decrease in the specific 
needs in metal and cement; improvement of labor productivity in the construc- 
tion and operation of electric power stations; acceleration of the pace of 
the introduction of generating capacities; decrease of specific needs in the 
allocation of areas for new electric power stations and expenses for the pre- 

paration of the construction sites. 

At the same time, as the capacities of electric power stations become larger, 
it is more and more difficult to solve such problems as the satisfaction of 
the need of the station in the cooling water, delivery of power to the system, 
and for KES [condensation electric power stations] using organic fuel, ensur- 
ing the delivery of large amounts of fuel. 

A special problem which has presently become very important is the protection 
of the environment against the harmful effects of thermal electric power sta- 
tions. As the stations become larger and larger, it is becoming increasingly 
more difficult to solve this problem. 

The increasing shortage of fresh water, limited amount of unoccupied worthless 
land in combination with increased requirements of environmental protection, 



particularly for the European part of the USSR, restrain the process of the 

concentration of electric power production which accompanies the development 
of the electric power facilities of the country, and often make it impossible 
to place large electric power stations under the most favorable conditions 
in which their construction and operation would be least expensive. And the 

problem of placing atomic electric power stations is also aggravated by the 
necessity of considering the mutual location of AES and the appropriate enter- 

prises of the external fuel cycle. 

The solution of the problem of the distribution of large electric power sta- 
tions within the USSR territory is connected with the necessity of studying 

concrete sites suitable for their construction. It is necessary to consider 
the peculiarities of each of the proposed sites and various types and sizes 
of power units being introduced at condensation electric power stations dur- 
ing the period being considered. Moreover, the placement of atomic electric 
power stations must be connected with the location of plants for chemical 

reprocessing of irradiated fuel (ZKhP [chemical reprocessing plants]). 

It has been proven that it is economically effective for AES to have cycles 
with regeneration of spent fuel at special plants. Since the installed ca- 
pacities of the AES are relatively small, the volumes of spent fuel are not 

large, and the problems of its reprocessing are not particularly acute. At 
this stage, spent fuel is accumulated and placed for storage. The selection 
of places for storing irradiated fuel must be properly substantiated. Cre- 
ation of plants for reprocessing spent fuel, in turn, poses the problem of 
fuel transportation, since, as a rule, plants and AES are located far from 

one another. The special characteristics of spent fuel as an object of trans- 

portation are: its high radioactivity, considerable residual heat release, 
the presence of very expensive fissionable substances in it, as well as the 

necessity of preventing the aftereffects of possible accidents during trans- 
portation. The transportation phase begins at the moment when the fuel is 

removed from the cooling pond and concludes when it is unloaded at the chem- 

ical reprocessing plant. 

Expenses on the transportation and reprocessing of irradiated fuel are closely 
connected with its holding time which determines the level of residual radio- 
activity and heat release. The less time is spent on holding TVEL [fuel ele- 
ments], the less capital investments are frozen in the fuel cycle, but the 
higher are the expenses on transportation and reprocessing. Spent fuel of 
AES can be transported by rai)roads, motor vehicles, and by water in special 
containers. The amount of transportation expenses and construction cost of 
ZKhP will also be influenced by the transportation conditions, the power and 
the mutual arrangement of AES and ZKhP. 

Analysis of the structure of long-term energy balance indicates that the bulk 
of the condensation capacities of AES which are introduced are in the European 
part of the country which has approximately only 20% of the total yearly river 
run-off. Under these conditions, the water supply of condensation capacities 
which will be introduced in the future is a serious national economic problem 



and has a decisive influence on the selection of construction sites, deter- 
mination of maximum capacity, and economic indexes of large electric power 

stations. It shvuld be noted that expenses for the system of process water 
supply depend on local conditions to a considerably greater degree than other 
expenses for the construction of an AES, and even for the same system these 
expenses vary within broad limits depending on the location of the AES. Thus, 
the system of process water supply can be considered as one of the most im- 

portant criteria determining the selection of the capacity and location of 

AES within the territory of the European part of the USSR. 

The systems of process water supply used at electric power stations can be 
divided into two groups: once-through systems and circulating systems. Once- 

through systems of process water supply are the most economical, because they 
do not require the construction of expensive cooling facilities, and have 

minimal irretrievable water losses and low temperatures of water cooling. 
However, although some ten years ago the use of once-through systems of pro- 
cess water supply in the European part of the country did not cause any par- 
ticular difficulties, the possibility of using these systems decreased sharply 

at the present time when the number and capacities of the operating electric 
power stations are increasing. 

Eventually, the bulk of the atomic electric power stations located in the 
European part of the country will have circulating systems of process water 
supply. Before the year 2000, it will be possible to introduce only 10-15% 
of the total capacity of large condensation electric power stations working 
on the once-through system of process water supply. Consequently, the con- 

struction of the major part of the AES in the European part of the country 
is connected with the use of other, more expensive systems of process water 

supply. 

On the basis of the above, it is possible to determine the optimal strategy 
of the development of condensation-type AES in the integrated power systems 
of the European part of the USSR, including the problems of their location, 

determination of optimal levels of concentration and the priorities of their 
construction by the years of the planned period with consideration for the 
factors enumerated above (expenses for the system of process water supply, 
delivery of power to the power system, environmental protection, costs of 

transportation and reprocessing of irradiated fuel, preparation of the con- 
struction site for the AES) and limitations with respect to the sites selected 
for the AES and manpower resources, as well as to reveal the influence of 

some initial data on the above elements of strategy. This is a complex pro- 
blem. The necessity of cunsidering a number of interrelated factors and the 
dynamics of the development of atomic power engineering leads to the fact 

that the only possible method of its solution is mathematical simulation with 
the use of computers. A linear dynamic model was developed for this purpose. 

The following assumptions were made for the construction of an optimization 
dynamic model, 



The dynamics of the growth of power capacities is given by the intervals of 
the planned period. The total installed capacity of condensation AES is 

designated by N. The entire period under consideration is divided into 
intervals (vel, 2, ..., V). The number of hours of use of the installed ca- 
pacity of condensation AES for all OES [integrated power systems] of the 
European part of the country is assumed to be constant throughout the entire 
period under consideration. The number of possible types of AES differing 

in their unit power and units installed in them are designated by i(i=l, 2, 

ccok)e 

The power units of the electric power plant are of the same type. Determin- 
ation of expenses for the construction of electric power stations is done with 

consideration for time factors. 

The total number of sites being considered is given and each site is given 
an index q(q=l, 2, ...,Q). The maximum capacity of the station W,.is known; 
it is determined either by the system of process water supply, or by the ef- 
fects of the electric power station on the environment. They also include 
sites where construction has been started and will continue during the period 
under consideration. The capacity of the AES installed in them by the begin- 

ning of the period in question is designated by Piog: 

We know the overall size of the production personnel engaged at the construc- 
tion of electric power stations in the interval v-My, as well as the size 

of the production personnel engaged in the operation of electric power stations 
introduced in the interval v-J y. 

In addition to the informat.on on stations and sites, possible sites for the 
construction of plants for chemical reprocessing of fuel (s=l, 2, ..., S) 

must be given, as well as their maximum output [] , and technical and economic 

indexes of the reprocessing and transportation of spent fuel. 

It is assumed in the model that there is a linear dependence of the expenses 
for the reprocessing and transportation of fuel on its volume, as well as 
that fuel arriving for reprocessing in the interval v is returned to the 
fuel cycle during the same interval. 

The volumes of nuclear raw materials obtained from the sources at the price 
of natural uranium f-G¢e(f=l, 2, ...,F) ace given. 

Daily discharges from the wastes of power production We; with the ingredi- 
ents of the discharges (x#l, 2, ...K) and the maximum permissible concentra- 
tion of harmful discharges Rxq for the q-th site are known. 

The following mathematical formulation of the problem conforms to the above 
conditions: to find the minima’ value of the following function: 
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where 3;.. ~~ calculated expeuses for AES situated on the site q and intro- 
duced in the interval v of the period in question which include expenses for 
the system of process water supply, delivery of power to the energy system, 
for environmental protection, and others; Piqv is the unknown representing 
the capacity of the AES which determines the variant of the introduction of 
the capacities of electric power stations using nuclear fuel at q-th site 
in the interval v; 3¢q7 -- expenses for the manufacturing of nuclear fuel from 
natural uranium at the price f in the interval T ; 3,,- -- calculated ex- 
penses for the transportation of spent fuel from the site q to the plant s 
in the interval v and for its reprocessing; Get -- the volume of natural 
uranium at the price f used in the interval T ; Xqst -* the unknowns defin- 
ing the volume of transportation and reprocessing of the spent fuel from the 
site q at the plant s in the interval T ; p -- normative coefficient for 
calculating expenses at various times; T -- the year of the calculation of 

expenses; v and tT «+ the number of the time interval, which are V in number. 

The minimum of function (1) is determined when 4 number of limitations are 
observed. They include: 

the necessity of ensuring the prescribed volumes of the introduction of power 
capacities by the stages of the calculated period 

Q 7 
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where pj is the coefficient allowing for the need of electric power stations 
of type i in reserve capacity (pj < 1); 

the necessity of agreement between the volumes of the introduction of AES ca- 
pacities and the possibilities of their construction on concrete sites 

vee le 
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(g==1, 2,.... Q). 

In equation (3), &, is the coefficient allowing for the system of process 
water supply (A; 2 t) 
situated on the site q. 

aad Piogis the power of the exis. ing AES of type i, 



The volumes of the spent fuel delivered for chemical reprocessing to the plant 

s in the intervc| T must not exceed the maximum production capacity of the 
plant 

(4) 

Moveover, there must be balance between the volumes of the spent fuel removed 
from the AES and the fuel reprocessed at the ZKhP 

~~ le s 
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(saz), 2,..., V; g=z 1, 2, .... O, 

where A i and Ji. are the coefficients allowing for the share of the 
fuel removed from AES of types i and ig. 

When the volumes of the introduction of power capacities at atonic electric 
power stations are large, an important role will be played by providing pro- 
duction personnel for the construction of electric power stations for each 
year of the planned period. Limitations with respect to the total employment 
of the production personnel engaged in the construction of electric power sta- 

tions is written in the following manner: 

Q 7 
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(o= ], 2,..., V), 

where piy is the proportionate size of the production personnel cagaged in 
the construction of AES of type i in the interval v. 

The limitation with respect to the total employment of the production per- 
sonnel engaged in the operation of electric power stations is written in the 
following manner 

Q 7 

Dp Voie S47, (7) 

qzlint 

(o=}, 2,..., V), 

where Y iv is the proportionate size of the production personnel engaged in 

the operation of AES of type i in the interval v, 



Condition (7) also allows for the possibility of bringing in additional oper- 

ating personnel by eliminating outdated equipment operated now by a large 

number of people. 

The condition reflecting the limitation of the resources of nuclear raw ma- 
terials with respect to their amount at a stable cost of natural uranium is 

represented in the following form: 

(<= B. Bocce V): 

G,.<G, 
Is ~ (9) 

(j=1, 2, ooee F), 

where is the coefficient allowing for the return of reprocessed fuel into 

the fuel cycle ( YZ 1); Bx, is the coefficient allowing for the needs of 
the existing AES in nuclear fuel; ( ;, is the proportionate need in fuel of 
an AES of type i introduced in the interval v. 

The following condition must be fulfilled for the value of the daily dis- 

charge of radioactive waste of type x: 

vi 

BS Pieh i. SR, (15) 

(= l, 2, oven Q:; mo l, > cone K). 

The conditions of the non-negativity of the variables have the following form: 

Pi. 9%; 

Xin % (11) 

G,,>0. 

The minimum of function (1) represents annual calculated expenses connected 
with the development of the system of atomic condensation electric power sta- 
tions during the period being calculated, 

The model described above was used for a series of computations. The place- 

ment «f electric power stations of different capacities on concrete sites 
(up to 100) was examined with consideration for the conditions of the deliv- 
ery of energy from these sites to the power system. Due to the absence of 
concrete information at the present time on the transportation and 



reprocessing of spent fuel, the expenses for these components were allowed 

for conditionally at this stage. 

Computations showed that the range of unit capacities of AES varied from 6 
to 12 GW and higher. It was revealed that the power of AES was greatly in- 

fluenced by the components of the expenses for the delivery of this power 

(expenses on ORU [outdoor distribution systems] and VL [overhead lines]). 
For the regions where it is planned to have 500-1150 kV as main voltages, 
the optimal power of the AES was 6-9 GW, and for voltages of 330-750 kV, the 

optimal capacities were 9-12 GW. 

Analysis has shown that the expediency of increasing the capacities of AES 
to 6-12 GW is determined by the following main factors: a considerable de- 
crease in the size of the personnel engaged in the construction and operation 
of electric power stations, scarcity of favorable sites beyond the year 2000 
(depending on the location of AES, expenses for them vary within 20%); the 
pace and volume of the introduction of AES capacities; organization of con- 
struction. 

Computations which have been conducted make it possible to evaluate the vol- 
umes of the reprocessing and transportation of spent fuel, appruximate capa- 
cities of ZKhP and possible areas of their location, needs in transportation 
facilities, and expedient time of cooling spent fuel at AES. 

Later on, as technical and economic information on the reprocessing and trans- 
portation of spent fuel becomes available, it should be expected that 
allowances for the cost of transportation and reprocessing of irradiated fuel 

in the model will contribute to a still greater expansion of AES capacities. 

During preliminary computations, the initial proposition was that AES are 
distributed evenly over the territory of the European part of the country. 

At the same time, the ever-increasing scale of AES construction, the growing 

scarcity of land, water, and manpower resources in the European part of the 
USSR, as well as the difficulties connected with the preparation of new sites 
give reason to state the problem of the possibility of constructing larger 
power complexes in some regions of the European part. 

This is supported also by the following arguments. 

1. Long-range development of atomic power engineering is connected with a 
considerable increase of the share of AES with fast-neutron reactors and the 
necessity of organizing a closed fuel cycle, which, in turn, is connected with 
the transportation of ever-increasing amounts of spent nuclear fuel. 

On the other hand, the economics of the fuel cycle requires reduction of the 
time of outside operations (transportation and regeneration of irradiated fuel, 
refabrication of fuel elements), particularly for fast-neutron reactors. Cre- 
ation of large power complexes and combining them with enterprises of the 

22 



outside fuel cycle will undoubtedly yield an economic effect particularly 

due to the following: 

lower expenses for the outside fuel cycle and its shorter duration; 

placement of power complexes in regions with a lower population density and 

lower value and scarcity of land and watey resources. 

2. From the organizational viewpoint, construction of such power complexes 
has advantages over dispersed construction of AES: creation of a single high- 

capacity congtruction base, organization of rapid flow-line construction, 

more rational utilization of construction and installation workers. 

3. The development of system-forming VL and increase in the density of the 
network construction in the OES of the European part of the country eventual- 

ly leads to a decrease in the role of the network component in the total ex- 
penses and makes it easier to solve the problem of the delivery of power from 
large power complexes to the consumer. 

COPYRIGHT: Izdatel'stvo "Energiya", “Elektricheskiye stantsii", 1979 
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ELECTRIC POWER AND POWER EQUIPMENT 

UDC 621.311.003.13 

COST ACCOUNTING AND PRODUCTION EFFECTIVENESS OF A POWER SYSTEM 

Moscow ELEKTRICHESKIYE STANTSII in Russian No 10, Oct 79 pp 19-22 

[Article by I. A. Sidanov and A. A. Zarnadze, Candidates of Economics, All- 
Union Institute for Improvement of Qualifications of Workers in the Power 

Engineering Industry, topics for discussion] 

[Text] The problems of increasing the effectiveness of production are most 
urgent for further development of the national economy. The 25th CPSU Congress 
gave this problem its special attention. At the congress L. I. Brezhnev 
stressed: ",... effectiveness -- and this has to be mentioned again and again 
-- is the most important component of our entire economic policy." 

The economic mechanism, its quality level, is of great importance for the 
improvement of production effectiveness and acceleration of the scientific 

and technological progress. 

During the years of the last few five-year plans, substantial changes took 
place in the economic mechanism of electrical power engineering which contri- 

buted considerably to the improvement of effectiveness, The industry's 
specific indexes of production expenses, fuel consumption, and losses of en- 
ergy in the networks are decreasing steadily, and labor productivity is in- 
creasing. It should be mentioned that the increase of effectiveness of pro- 

duction is influenced by the advanced technology of electric power production 

which ensures continuous ties with power consumers, acceleration of the turn- 
over of the productive capital, and creates objective conditions for the 
development of advanced forms of production organization. However, even in 
the industry which is so perfect with respect to management and production 
organization, there are considerable reserves whose use will make it possible 
to increase effectiveness of production even more. 

The efficiency of the economic mechanism of an industry, association, or enter- 
prise depends greatly on how objectively the entire many-sided activity of 
production teams, their efforts and initiative are reflected in the system 
of economic indices. 

The economic reform has advanced the profit and profitability indices to the 
rank of the most important indices of effectiveness in various sectors of 
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industry. These indices also became the basis of the formation of the eco- 

nomic mechanism in the electric power industry, and the power system became 

the main economic unit having the rights and obligations of self-supporting 

units. 

The existing system of economic indices has played a definite positive role 
in the development of this sector of industry. At the same time, economic 

practice revealed some of their shortcomings. The main shortcoming of the 
indices of profit and ;cofitability is that they do not allow sufficiently 
fully for the specific characteristics of the type of industry. 

Centralization of management in the electric power industry, particularly in 
the part of production operations, limits considerably the rights and possi- 
bilities of the administrative section of power systems with respect to the 
regulation of the processes of production, transmission, and distribution of 
power. This is hindered even more by the situation created in the fuel and 
energy balance of the country: The introduction of the fixed capital in in- 
dustry, its purpose and functional specialization are also the prerogative 
of the central administrative agency. 

Under these conditions, administrators of power systems, electric power sta- 
tions, and network enterprises are limited in their management by such indices 

as sales, profitabiligy, profit, cost, specific fuel consumption, etc, whose 
values under the conditions of the YeES [Unified Power System] of the USSR 
are determined by the decisions of higher agencies of the USSR Minenergo 

[Ministry of Power and Electrification] which, in turn, depend on the level 
of the electric power consumption in the national economy of the country, 

energy balance of the region, conditions of price formation for the indus- 
trial product, climatic, hydrological, and other external factors. 

In this connection, such indices as the volume of sales, profit, and profit- 
ability do not make it possible to evaluate objectively the effectiveness of 

the electric power industry and to reveal the input of production teams in 
the improvement of the effectiveness of production, acceleration of scienti- 

fic and technological progress, and the growth of labor productiviey. 

The opinion that this group of indices does not allow sufficiently fully for 
specific characteristics of various industries and it is difficult to use 
them for objective evaluation of the effectiveness of the electric power in- 
dustry is shared by many economists and workers engaged in economic operations. 

However, the main of them, the profit index, is still being used in production 
practice for evaluating the effectiveness of the operation of power systems, 

In our opinion, one of the main reasons for this situation is in the fact that 
the following methodological problem of the level of cost accounting in power 
systems still remains unsolved: should a power system be given the rights 
of a complete self-supporting unit, or it should function under the conditions 
of internal cost accounting. 
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Economic theory has shown and production practice has confirmed, that a full 

cost accounting system is not acceptable for electric power stations and 

networks. But a power system is nothing else but a complex of the same elec- 

tric power stations (and often a single station) and electric power networks 

connecting them with consumers. Full cost accounting is an objective economic 

category, and it cannot be imposed upon one or another production section con- 

trary to its economic nature. 

The main peculiarity of full cost accounting is the assessment of expenses 
and results of production. It is understood that the subdivision manages its 

production independently and that the results of production must exceed the 
expenses to such an extent as to ensure not only simple reproduction, but 

also expanded reproduction. 

The above indicates that neither the results nor the expenses of production 
depend fully on the production personnel of a power system. Is it correct 
in such cases to speak of full cost accounting for the level of power systems? 

In our opinion, it is not. 

In our opinion, full cost accounting in the electric power industry is appli- 
cable only at the level of the entire industry or at tne leve! of such large 
power associations in which it is possible to realize the principles of not 
only simple, but expanded reproduction based on independent regulation of 
the production process with the development of principles of self-financing 

and a credit mechanism. 

As for power systems, where the above-mentioned conditions cannot be material- 
ized due to many objective limitations, the rights of full cost accounting 
cannot be applied to them, just as to electric power stations and networks. 

Insufficient definiteness with this economically most important problem, as 
well as delays with its final solution lead to definite complications in the 

improvement of the economic mechanism, management structure, creation of elec- 

tric power production associations, introduction of ASU [automatic control 
systems], etc. 

This, in turn, affects the purposefulness of the economic measures implemented 
in this industry and lowers their effectiveness. In our opinion, the appli- 

cation of the conditions of internal cost accounting to power systems will 
make it possible to increase the effectiveness of production, because there 
will appear an economic mechanism adequate to their economic nature. It 

should be noted, that internal cost accounting is more practical, flexible, 
and mobile than complete cost accounting. Internal cost accounting reacts 
readily to economy of those resources of production whose scarcity is felt 
most acutely at the given stage of the development of production under the 
given concrete regional conditions. 

What index should be used then in order to evaluate the effectiveness of elec- 
trical power production at the level of power systems under the conditions of 
limited cost accounting? 
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It is known that the problems of the evaluation of the effectiveness of pro- 

duction are still debatable. 

One group of economists believes that, in order to evaluate the effectiveness 
of production, it is necessary to have a system of indices, while other econ- 

omists are of the opinion that the evaluation of the effectiveness of produc- 
tion should be oriented not toward a system of indices, but toward a single 
index whose level and dynamics could reflect the effectiveness of production. 
However, economists of the latter group do not have a common opinion as to 
what index must play the role of a single index of effectiveness. 

In our opinion, a system of economic indices of the evaluation of effective- 
ness of production gives the most complete picture of the state of the pro- 
duction process. However, a system of indices cannot give a single-valued 
characteristic of the effectiveness of production, because the dynamics of 

various indices can be heterodirectional. For example, how to judge the 
effectiveness of production if the size of the personnel decreases, but the 
material consumption of products increases, or the material consumption de- 

creases, but the output-capital ratio of production increases? It is evident 
that a system of indices cannot give an answer to such questions. 

The system of opinions about a single index of effectiveness looks logical 

and attractive externally. However, the point is that the proposed indices 
often cannot cover the entire structure of the production process and the 
entire system of the interaction of various functional elements of production 
and, consequently, cannot give complete information about the state of the 

production process. 

For example, in recent years, some economists have proposed that the index 

of capital-output ratio should be almost considered as a generalizing index 
of the effectiveness of production for say industry and for the entire na- 

tional economy. In spite of the importance of this index, it is impossible 
to agree with this viewpoint, because the dynamics of the capital-output ra- 
tio is greatly influenced by such factors as the conditions of the reproduc- 

tion of the fixed capital, conditions of price formation for the products of 
the industry and the equipment, the relocation of construction to the eastern 
part of the country, etc. Moreover, it is necessary to consider that the 
greater part of capital investments at the present time is not directed 
toward increasing the output of production, but toward automation of produc- 
tion processes, relieving the personnel of hard physical labor, improvement 
of working conditions, etc. 

The problems of the dynamics of the capital-output ratio are felt particularly 
acutely in the electric power industry. The point is that electric power in- 
dustry gives and will be giving more attention to the protection of the en- 

vironment. This increases the capital requirements of production. It should 
also be kept in mind that higher capital intensiveness of production could be 
connected with the lowering of current production expenses. The latter is in- 
fluenced particularly noticeably by the lowering of specific fuel consumption, 
and further sharp decrease in specific fuel consumption will inevitably cause 
an increase in the capital requirements of production. 
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It is known that there are difficulties connected with the shortage of man- 

power resources both for operation, and for repairs. In order to overcome 
them, it is necessery to increase the means of minor mechanization, automa- 

tion, communication, transportation, equipment, etc. All this will also in- 

crease the capital intensiveness of production. 

It is necessary to note that capital-output ratio of production is equally 
affected by all above-mentioned factors which influence the volume of sales, 
profit, and profitability of production. 

It can be easily shown that the productivity of live labor also cannot charac- 

terize the effectiveness of production uniquely. Labor productivity may grow, 

but the cost, capital intensiveness of production, and the level of specific 
fuel consump.ion may also grow along with it. Labor productivity in the elec- 

tric power c.ndustry is also influenced intensively by the factors mentioned 
earlier which are connected with the volume of produced power. In some in- 
stances, labor productivity is ahead of the capital-labor ratio, and in some 

others lags behind it. 

Analysis shows that each of the indexes of effectiveness, such as labor pro- 
ductivity, capitzl-output ratio, materials intensiveness, and others, taken 
separately cannot characterize the effectiveness of production allowing for 
its entire many-sidedness and internal interconnectedness. Thus, in order 
to reveal correctly the essence of effectiveness of production, we need not 

separate individual indexes, but a generalizing index which would contain 
the entire uncoordinated system of effectiveness indexes and would unite them 
on an objective economic basis. 

In order to formalize a generalizing index of effectiveness of electric power 

production at the level of power systems, it is necessary to define clearly 
the requirements imposed on this index with consideration for the specific 

characteristics of the hierarchical level of management, as well as the struc- 
ture, nature, and content of the individual economic indexes contained in it. 
Such an index must clearly,truly, and objectively reflect the results of the 
work of production teams and correspond to the peculiarities of the formation 

of cost-accounting relations at the given hierarchical level of management. 
It must be used equally fully and simply both in planning and for providing 
incentives. 

Proceeding from the above propositions, let us examine two fundamental ap- 
proaches to the evaluation of effectiveness. One of them is based on general 
comparison of expenses with the results of production (with a more specific 
definition of these concepts for a power system), while the second is oriented 

toward obtaining a maximum effect (economy) from the work of the persor.el 
of a power system. 

In the first case, in a very general form, the criterion of effectiveness will 
be equal to the ratio of the results of production to expenses. The real ex- 
penses of a power system are the gross operational expenses consisting chiefly 



of expenses for fuel, materials, amortization, and wages. The remaining ex- 
penses, due to their insignificant volume, can be separated under a general 

heading of other expenses. 

As for the results of the electric power production, certain refinements 

should be made in this respect. From the national economic viewpoint, the 
result of the electric power production is the creation of the use values of 
electric and thermal energy in the industry. In order to satisfy the national 
economic needs in electric and thermal enerzy, it is constantly necessary to 
maintain the equipment in the state of readiness to handle the load. 

The potentially produced energy, i.e., readiness of the electrical equipment 
to handle the load, is a real index for the electric power industry which re- 
flects specific results of electric power production at the level of economic 

sections with limited functions of cost accounting. The index of potentially 

produced energy is broader in its nature than the index of the actual output 
both quantitatively, and in its economic content. It covers the entire pur- 

poseful activity of production teams engaged in the production of power. 

Considering what has been said, the effectiveness criterion of electric power 
production for power systems can be represented as 

Cr 
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where VY -- operational expenses, rubles; [ -- readiness of the equipment 

to handle the load evaluated by the industry's average rates for electric 

energy and heat, rubles. 

The use of this expression presupposes the presence of norms both for oper- 

ational expenses, and for the values of readiness, whose value is defined as 
the sum of values of readiness of the entire complex of equipment of the power 
system, i.e., electric power stations, electric power networks, and heat-supply 
networks. 

The method oriented toward obtaining the maximum effect (economy) is based 
on nomnas. Just as in the preceding case, the normalized basis is determined 
in comparison with standardized values. It is assumed that economy is cal- 
culated separately both by constant,and by variable expenses. Changes in the 
value of readiness of the complex of equipment in the power system are also 
taken into consideration. 

The effectiveness of production for a given variant is determined by the total 
savings in the current and one-time expenses in comparison with their normal- 
ized values 

Fotc =A3 n+ A3nocr +E, AF, 

where In Ke -- absolute saving in current and one-time expenses, rubles; 

A 3nep , Ld? noer -- savings in constant and variable expenses, rubles 
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A3nver =F" goer — FP noes; 

A3 nep=3" ep — 3? nen, 

H 
where 3 moc? » 3 | -- normalized and actual constant expenses; 

3 - : 3% -- normalized and actual variable expenses; E,, ~~ nor- 

malized coefficient of effectiveness. 

AF=—Al® HTH AF= (Tory—T uy) ?, 

where © -- productive capital, rubles; [oq -- coefficient of readi- 

ness of the equipment during the year under review,%; [ -- normalized 

coefficient of readiness of the equipment, 7%; A F -- savings in the pro- 
ductive capital from the raising of the level of readiness of the equipment 

for handling the load, rubles. 

The determination of normative values of variable expenses has some definite 
difficulties. However, the possibilities of their computation increase sub- 

stantially with the use of electronic computers. 

The programs which have been developed in a number of power systems for elec- 
cronic computers make it possible to compute a normalized fuel component of 

the production cost for any segment of time: 

Ty=Buit+Ba + see + Bui, 

where T.. -- normalized fuel component of the production cost; B yy -- nor- 
ma lized Fuel component of the production cost for the i-th ioad. 

In turn, 

Bui=OyniForit{ris 

where nya - specific fuel consumption at the i-th load; 93 ,o7i -- electric 
ver power d y at the i-th load; . ij ~~ price of fuel at the i-th load for 

a definite segment of time. 

Under the conditions of partial or total absence of a normalized basis for 
the evaluation of the dynamics of changes in effectiveness, it is possible 
to use the index method. For this, the effectiveness for the base year is 
determined by any of the above-mentioned methods and compared with that of 
the year under review, i.e., 
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where Jee. -- effectiveness of the base year; Iory -- effectiveness 

of the year under review. 

As has been mentioned earlier, the above-mentioned principle of the evalua- 
tion of production effectiveness consists in comparing the achieved level of 

effectiveness of production with its base-year level. This principle is used 
actively at the present time in planning and evaluating the effectiveness of 
production. However, this principle has serious defects, because it does not 
fully stimulate the improvement of effectiveness in production, often contri- 

butes to concealing the available reserves, and weakens the incentives for 
accepting stepped-up tasks. It is difficult to judge by these indices whether 
the enterprises used all their potentialities and used all their reserves. 
Moreover, leading enterprises who have exhausted their reserves could find 

themselves in a worse situation than those enterprises which did not suffi- 

ciently use their resources earlier. 

The most practical means of improving the quality of planning and evaluation 
of the effectiveness of production is the introduction of a system of normal- 

ized indices in economic practice. By comparing the actual level of effec- 

tiveness 3, with the normalized 3y , it is possible to establish most 

reliably whether or not all production reserves were used and what is the 
real dynamics of its growth. 

At first sight, it may seem that the growth of the proposed criteria will not 
always be connected with the improvement of the final economic result of the 
operation of power systems. One would think that the potential output will 
grow but the economic indices of power systems will not be rising. However, 
it should be kept in mind that, at the level of limited cost accounting, the 
use cf indices which are not directly connected with the level of the dynamics 

of the real economic indices of profit, profitability, etc, is a natural 
phenomenon. 

The essence of limited cost accounting is in the fact that its economic con- 

tent shows itself on the surface of phenomena not directly, but through the 
special characteristics of an economic section having the right of full cost 
accounting in its economic indices. In fact, savings in constant or variable 
expenses and the working readiness of the equipment achieved in individual 
power systems will reflect in the profit achieved in the industry as a whole. 

The possibility of evaluating the effectiveness of production at the level of 
power systems Ly _e proposed method actually exists. Due to the absence of 
normalized values for some indices, they can be determined during the first 
stage at the level of planned indices. 

From the Editorial Office 

The proposals ofthe authors require thorough experimental verification. 

Moreover, the absence of a sufficiently reliable normalized basis and the 
use of planned values of the above-mentioned indices under these conditions 
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weakens the significance of these proposals. This is explained by the fact 

that planned indices are based on the principles "from the achieved" level. 
These comments do not lower the theoretical and practical significance of 

the proposals given in this article. 

COPYRIGHT: Izdatel'stvo "Energiya", "Elektricheskiye stantsii", 1979 
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ELI'CTRiC POWER AND POWER EQUIPMENT 

UDC 621.31:662.614: 55.012.12,001.24 

COMMENTS ON TROITSKIY ARTICLE ON FUTURE OF ELECTRIC POWER ENGINEERING 

Moscow ELEKTRICHESKIYE STANTSII in Russian No 10, Oct 79 p 72 

[Article by G. A. Illarionov, Cand: date of Technical Sciences, S. Ya. Petrov, 
Engineer, A. V. Posse and V. P. Fotin, Doctors of Technical Sciences, Energo- 
set 'proyekt -- NIIPT -- VEI imeni Lenin] 

[Text] A. A. Troitskiy has some good roints which are important for long-range 
planning but in our opinion, the author underestimates the effectiveness of 
the construction of such powerful superlong-distant electric power transmis- 
sion lines of the USSR YeES [Unified Power System] as the direct-current trans- 
mission lines (PPT) Ekibastuz -- Center and Siberia -- South. 

The author compares economic indices of several variants of the electric power 
supply of the Center (European regions of the USSR without the Ural area) and 
summarizes the calculated expenses in Table 7 as follows: AES in the Center 
-- 1.15 kopecks/(kWh), GRES in Ekibastuz and PPT -- 1.22 kopecks/(kWh), GRES 
at Kansk-Achinsk Basin and PPT -~ 1.28 kopecks/(kWh). On the basis of these 
indices, the author concludes that the transmission of electric power to the 
Cenier from the GRES of Ekibastuz and Kansk-Ahinsk Coal Basin “can be recom- 
mended only when the increase in the need of the basic power in this region 
cannot be covered through the construction of AES." 

First of «ll, it should be mentioned that the calculated expenses for the 

variants with the use of electric power transmission lines are overstated. 
As is show: by calculations made by Energoset 'proyekt [All-Union State Plan- 
ning, Surveying, and Scientific Research Institute of Power Systems and Elec- 
tric Power Networks] in the variant with the Ekibastuz -- Center PPT, are 
1.04 kopecks/(kWh) if proportionate costs cited in the article are used, i.e., 
this index is lower than in the variant of AES construction. The technical 
and economic indices of the transmission of power from Ekibastuz to the Center 
through a 1500 kV direct-current line are given below. 

1. EVEKTRICHESKIYE STANTSII, 1978, No 12. 
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Capital investments, million rubles: 
CRES 793 
fuel base 240.8 

electric power transmission 850 
total 1883.8 

«anual operational expenses, million rubles: 
GRES 82.47 
fuel base 36.3 

electric power transmission 53.25 
total 172.02 

Calculated expenses, million rubles 398 
The same for 1 kWh of electric power delivered 

at the Center (38.53 billion kilowatt-hours), 
kopeck/ (kWh) 1,04 

Analysis of the data cited in A. A. Troitskiy'’s article showed that the above 
discrepancy is connected chiefly with the fact that the author did not take 
into consideration the positive influence of the sufficiently substantial 
intersystem effect resulting from the construction of superlong-distance 
electric pwer transmission lines, as well as from measures ensuring a higher 
efficiency of transmission in comparison with the design specifications. For 
example, in the variant using the Ekibastuz -- Center PPT (wide line of 2400 
km long with a carrying capacity of 6000 MW), the intersystem effect makes it 
possible to lower the total power of the electric power stations being built 

by 1400 MW. The consideration of the economy produced by the intersystem 
effect reduces the calculated expenses of this variant of electric power sup- 

ply of the Center, wich the initial data used by the author, from 1.22 to 

1.1 kopecks/ (kWh). 

It is also important to stress that, fulfilling the resolutions of the CPSU 

Central Committee and the USSR Council of Ministers "On the Creation of the 
Ekibastuz Fuel and Energy Complex and Construction of a 1500 Kilovolt Direct- 
Current Electric Power Transmission Line Ekibastuz -- Center," VGPI [All- 
Union State Planning Institute] and Energoset 'proyekt, VEI [All-Union £lec- 
trotechnical Institute imeni V. I. Lenin|, and NLIPT [Scientific Research 

Institute of Direct Current] developed measures which make it possible to 
increase the effectiveness of the PPT which is under construction, The main 

result of the changes introduced in the project is the lowering of the power 
losses to two-thirds without increasing capital investments. The Ekibastuz 
-- Center direct-current transmission line will work with a power efficiency 
of 907%. The decrease in the losses makes it possible to increase the elec: 
tric power transmitted to the Center by two billion kilowatt-hours a year. 
Unfortunately, as can be seen from Table 5 in the article, this fact which 
lowers the calculated expenses from 1.1 to 1.06 kopecks/kWh) was also not 
taken into consideration by the author. 

The construction of the superlong-distance East-West electric power transmis- 
sion lines of a high carrying capacity gives a number of advantages which are 
not taken into consideration in computing economic indices at the present time. 
The presence of powerful intersystem connections in the USSR YeES is necessary 
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among other things, for the realization of the very effective direction ac- 

cepted in our country for the concentration of the production of electric 
energy, enlargement of units, construction of large electric power stations, 
including AES, and for ensuring economic reserves for the YeES. The East- 
West direct-current main lines which permit independent control of their modes 
will make it possible to transfer part of the power reserves of the eastern 
regions to the central zone of the YeES, which will improve the reliability 
of its work. By regulating the power of the PPT in the course of the 24-hour 
period, it is possible to use the potentialities of the Siberian GES for 
ensuring economical operation of the central zone during night hours and dur- 

ing the hours of rapid increase and decrease of the load. 

The author of the article does indicate in his conclusions that the ways 
of forming regulating capacities in the European part of the country require 
special analysis. We believe that it is necessary to consider the favorable 
qualities of the transmission of direct current in this case. 

The data cited by us showed effectiveness of superlong-distance direct-current 
East-West transmission lines primarily from the GRES of Ekibastuz and Kansk- 
Achinsk Coal Basin. Their construction is expedient for transmitting electric 
power to the European part of the country, formation and development of the 
USSR YeES, utilization of the intersystem effect, and partial covering of semi- 

peak loads, 

It is impossible to agree with the opinion expressed in the article that the 

expediency of the PPT depends on the possibilities of AES construction. The 
increasing needs of the Center in basic power will, of course, be satisfied 

chiefly by introducing AES. The superlong-distance PPT from the eastern re- 
gions will provide a relatively small but economically justified addition to 
the balance of the basic power. Due to their good maneuvering properties, 
they will play an important role in the improvement of the maneuverability 
of the generating capacities and in covering the variable part of the elec- 
trical load chart. Therefore, the construction of 1500 kV direct-current 

electric power transmission line Ekibastuz -- Center is considered as the most 
important direction for increasing the reliability ard vitality of the USSR 

YeEs. 

Author's Response 

It is true that the economic comparison of the variants of the electric power 
supply of the central regions of the country from AES and from the Ekibastuz 
GRES given in the article does not allow for the intersystem effect from the 
Ekibastuz -- Center VL [overhead line] which the authors of the response to 
the article evaluated at 1.4 million kilowatts. 

The above-mentioned intersystem effect, even if we disregard the fact that 
it was overstated, cannot and must not be attributed to the above VL, since 
the power system of Kazakhstan will be connected with the USSR YeES long be- 
fore the introduction of the direct-current Vi. not only by 500 kV electric 



power transmission lines, but also by an alternating-current 1150 kV VL. These 
lines will make it possible to realize fully the entire possible intersystem 

effect. 

With consideration for what has been said and even regardless of the correct- 
ness of the remaining considerationggiven in the response, the economic ad- 

vantages of the construction of the 1500 kV VL from Ekibastuz to the Center 
in comparison with the AES on which the authors of the response insist are 

not confirmed. 

COPYRIGHT: Izdatel'stvo "Energiya", “Elektricheskiye stantsii", 1979 
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ELECTRIC POWER ANL POWER EQUIPMENT 

AIR-BLAST MAKE-AND-BREAK DEVICE 

Kishinev SOVETSKAYA MOLDAVIYA in Russian 18 Sep 79 p 2 

[Article and photograph ] 

[Text] In the superhigh voltage laboratory of the scientific research 
institute of the Uralelektrotyazhmash Production Association has been 

created an experimental model of the largest air-blast make-and-break 
device in our country, the VNV-1150. It is designed for 1150-kV elec- 
trotransmission trunk lines. This make-and-break device was created in 
close cooperation between designers and investigators of the Uralelektro- 

tyazhmashh NII [Scientific Research Institute] and the All-Union Electro- 
technical Institute imeni V. I. Lenin in Moscow. 
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ELECTRIC POWER AND POWER EQUIPMENT 

NEW HYDROELECTRIC POWER UNITS PUT INTO SERVICE 

Moscow TRUD in Russian 19 Oct 79 p 1 

[Article and photo] 

[Text] On the eve of the current year, the hydroelectric builders of 
the Ingurskaya GES reported on the successful fulfillment of their 

socialist obligations: Three units with a capacity of 780,000 kW went 
into service. And recently the meters recorded the production of the 
billionth kilowatt-hour of electric power! Next year the fourth unit 
of the plant will go into service, and then in the next year, the fifth. 

The cascade of the now operating hydroeletric power capacities, on the 

Inguri River is producing more than 40 percent of all the electric power 
produced in the republic. 
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[Caption] Leading electrical installers I. Nagornyy and A. Antoshkin 
do preventive work on the 500-kW open-air distributing 

equipment. 
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ELECTRIC POWER AND POWER EQUIPMENT 

CENTRAL CAUCASIAN RIDGE ELECTRIC POWER BRIDGE DISCUSSED 

Moscow IZVESTIYA in Russian 6 Sep 79 p 2 

[Article by S. Afonin: "Proving Ground for Power Engineers"] 

[Text] The central ridge of the Caucasus, through whose passes have begun 

to be constructed 500 kV electrotransmission lines, will become a proving 
ground for Soviet power system builders. 

This was reported by Glavtsentrelektroset'stroy [Main Administration for the 

Construction of High-Voltage Electric Power Networks and Substations of the 
Central and Southern Regions] Chief Engineer Yu. Semenov in a conversation 

with an IZVESTIYA correspondent. "First," said Yuriy Yakovlevich, "it is 
necessary to note that a power bridge of this capacity, and its length will 
be 617 km, will interlink the Inguri GES and the Stavropol' GRES." 

Why have the passes of the Central Caucasian Ridge been selected? The shortest 
way. What sort of role will it play in the national economy? It will make it 

possible to make more suitable use of the free energy capacities of republics 

of the Transcaucasus, as well as of Krasnodarskiy and Stavropol'skiy krays, 
and it will improve the power supply for these regions at peak hours. 

The electrotransmission line's route will pass through complex mountain sec- 
tions, in individual areas 2000 to 2300 m above sea level. 

The delivery of supports and their installation by the usual method are 
impossible here; therefore planners have had to solve an entire combination 
of complex technological problems. To the future route of the power bridge 
it is planned to construct about 200 km of transport access roads. 

In addition, as main access routes extensive use will be made of "mobile" 
ropeways. They will make possible the effective transfer of gear, materials, 
supports, wire and fittings to inaccessible stations. 

In addition, it has been proposed that the installation of supports and wire in 
many sections will be done by means of helicopters and aerostats. 

8831 
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ELECTRIC POWER AND POWER EQUIPMENT 

KIRGIZ SSR MOUNTAIN ELECTROTRANSMISSION LINE CONSTRUCTION METHODS TREATED 

Ashkhabad TURFHENSKAYA ISKRA in Russian 8 Aug 79 p 3 

[Article by Arkadiy Pal', APN [Novosti Press Agency] correspondent: "Electro- 
transmission Lines in the Mountains"] 

[Text] Power engineers of the Kirgiz SSR are carrying out the construction 

of electrotransmissiou lines under complex conditions. In the mountains 
supports must be set up on slopes over gorges. This entails great difficulty 
and considerable expense, and sometimes is simply impossible. This was the 
case, for example, at one time on one of the routes in a remote region of the 
Pamiro-Alay massif. Passing through here now is a high-voltage line which 
does not have traditional mast-type supports. The builders employed the 
method of one-way cable suspension developed by Engineer Mark Gleyzer. In- 
sulator chains with wires crossing the gorge are fastened by a cabl’ directly 
to the rock. 

"In spite of the obvious simplicity of this innovation, its introduction was 
preceded by longterm comprehensive full-scale tests conducted in the Kirgiz 
SSR and in Tadzhikistan," reports Farid Ramazan, mountain electrotransmission 
lines laboratory chief at the USSR Ministry of Power and Electrification 
Kirgiz Scientific Research Division of Power Engineering. "The cable sus- 

pension makes it possible to lead LEP's [electrotransmission lines] through 
the most complex mountain sections and, this means, to furnish with electric 
power nearly inaccessible regions." 

Scientists of the Kirgiz SSR are solving successfully also other important 
problems relating to the construction and maintenance of high-mountain elec- 
trotransmission lines. In particular, they are devoting much attention to 
Studying the effect of wind and glazed frost on LEP's. Without the necessary 
data available, sometimes planners have imposed unjustifiably high strength 
margins. Now, obtaining regional charts of atmospheric phenomena, they have 
the ability to develop electrotransmission lines taking into account real 
climatic factors. 

In the Kirgiz SSR has been created a scientific research station operating 
in the mountains at an altitude of 3600 m. It is investigatirs the operating 



conditions for mountain LEP's, the capabilities of cable suspensions and the 

transmission of direct current. Another station located in an area of frequent 
electrical storms is involved with problems of protecting electrotransmission 

lines against these storms. It has been discovered, for example, that the 
mountains act as a particular type of shield for them. And if an LEP is laid 

in such a manner that the slopes will all the time fulfill their protective 

role, then it is possible to do without a lightning arresting cable, which in 

strong winds not infrequently itself becomes the cause of an accident. 

In the last 10 years the Kirgiz SSR has become a large producer of electric 

power. A cascade of 22 hydroelectric power plants has been planned on the 

Naryn River in the mountains. Three of these are already in operation, furnish- 
ing electric power to neighbors, too--Uzbekistan, Tadzhikistan and Kazakhstan. 

CSO: 1522 



ELECTRIC POWER AND POWER EQUIPMENT 

ELECTRICAL EQUIPMENT INDUSTRY ECONOMIC RESTRUCTURING EXPERIMENT DISCUSSED 

Moscow EKONOMICHESKAYA GAZETA in Russian No 44, Oct 79 pp 12-13 

[Article by V. Astaf'yev, director, Minelektrotekhprom [Ministry of the 
Electrical Equipment Industry] Economic Planning Administration: “Incentives 
for Technical Progress" ] 

[Text] In the electrical equipment industry for 10 years new methods have 
been developed for planning, financing and providing economic incentives for 
scientific and technical progress. They ave been characterized by a com- 

prehensive approach to improving the systim of economic management of science 
and technology in close connection with inprovement of the entire economic 
machinery. 

Continuous Planning 

An important element in the system of economic management of scientific and 

technical progress has become the imprevement of planning. The sequence and 
comprehensiveness in the development of science, engineering and production 
have been made possible because of the method, developed in the industry, of 

continuous planning base on production orders and certification of the quality 
of manufactured products. As the criterion for rating scientific and technical 

solutions is used the savings produced by the development of a specific sub- 
ject and the introduction in production of a product or measure. 

Intraministry production orders cover all stages of work by subject, have the 
force of business contracts, and specify the specific performers and completion 
deadlines, as well as sources of financing anid economic incentives. For the 
purpose of coordination and management, for each subject has been assigned a 
head organization (an NII [scientific research institute], KB [design bureau] 
or enterprise), responsible for the fulfillment of quotas as a whole, as well 
as organizations and enterprises involved for the purpose of completing in- 
dividual steps. 

The basic feature of the planning of new equipment in the industry is the 
fact that the end result of scientific and technical progress--the savings-- 
has become the object of planning, financing, economic incentives, analysis, 
accounting and control. Based on the savings, a selection is made for the 
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purpose of introducing into production advanced types of products and tech- 

nological precesses, the industry's technical policy is established, a deter- 

mination is made of trends and the proportion between the development of 
equipment and the extent of the cost, and incentive funds are formed. 

The experience of using the method of continuous planning in the electrical 
equipment industry has demonstrated that its introduction in the industry as 

a whole and the performance of work according to a unified network schedule 
make possible a considerable increase in savings. This is achieved on account 
of the fact that solved in combination are all problems of the “science-tech- 
nology-production" cycle, and coordination is made possible between work 
relating to the creation and introduction of new equipment and the appropriate 
materials-and-equipment and financial support, the timely creation of production 
capacities, and the formation and utilization of material incentive funds. 

Financing of Operations 

The new approach to planning new equipment in the electrical equipment industry 
has required a modification of the procedure of financing measures fer scien- 
tific and technical progress. The comprehensive nature of research, develop- 
ment and the production of new equipment resulting from the distinctive fea- 
tures of scientific and technical progress at the modern level has been re- 

sponsible for the need to coordinate the financing from a single source of 
total operations of the entire "science-technology-production" cycle. For 
these purposes was formed a united fund for the development of science and 

technology, formed in the ministry on a profit basis. This has made it possible 
to refrain completely from appropriations from the State budget, and the in- 

dustry has obtained a mobile source of capital making it possible to carry out 

development and introduce scientific and technological innovations in production 
within optimal periods. 

The financing of operations from the fund for the development of science and 

technology has made it possible to provide unity in the technical, planning 
and financial management of scientific and technical development and to con- 
centrate the required capital at important stages, which is of major signi- 
ficance for producing high final results. From this came the need for a 

comprehensive approach to solving the problem of improving cost accounting, 
end of bringing it in accord with other elements of the economic machinery. 

For the purpose of the further development of cost accounting in scientific 
organizations, a changeover was made to payment for completely finished and 
accepted work with the simultaneous allotment of working capital to NII's 
and KB's. The effectiveness of allotting working capital to NII's passed 

a practical test in scientific organizations of the Soyuzelektrotyazhmash 
{expansion unknown] VPO [All-Union Production Association]. The initial 
results speak in favor of the fact that it makes it possible more precisely 
to carry out measures for saving capital and labor resources, and shortens 
the inspection cycle and reduces the amount of uncompleted scientific research 
and experimental design work (NIR and OKR). 



Another important trend in improving planning and financing of scientific 

and technical progress involves the development of scientifically substantiated 

norms and economic indicators reflecting various aspects of the development of 

science and technology. The following have become longterm economic norms 

introduced in the electrical equipment industry: 

A norm for profit withholding taxes for a united fund for the development of 
science and technology as a percentage of the planned volume of product output 
utilizing comparable prices taking into account the quality and savings produced 
from new kinds of products. 

A norm for determining the amount of expenditures for scientific research, 

experimental design and technological work, as a percentage of the planned 
volume of product output utilizing comparable prices, taking into account the 
quality of and the savings produced from new kinds of products. 

A norm for determining wages in science as a percentage of the total expendi- 
tures for NIR and OKR. 

Material Incentives 

Conducive to the development of cost accounting in scientific organizations 

and at enterprises has been a system of forming incentive funds for the 
development and introduction of new equipment, which have been established 

as a function of the real savings received by the customer, as well as in the 
industry itself on account of measures for technological progress. 

The source for the formation of incentive funds has become the profit produced 
from the introduction of measures for the improvement of the technical and 
organizational level of production, and the additional profit in the form of 

a markup on the wholesale price of a new product of the highest quality 
category. The actual withholding for the incentive fund for the introduction 
of measures in the area of improving equipment, technology and production 

organization is done in relation to the actual savings, meaning also the 

actual savings from a reduction in costs and an increase in profit. 

For the purpose of coordinating the separate sections and indicators of the 
plans of associations (or enterprises) with indicators of technical progress, 
accounting cards have been introduced in practice in the planning work of 
electrical equipment enterprises. On these cards are recorded all planned 
and actual technical and economic indicators relating to the carrying out of 
measures, in particular, the savings, the savings from lowering costs, the 
total expenditures for carrying out measures, and the reduction in the number 
of workers. 

Since 1972 in the electrical equipment industry plans for product realization 

and profit have been established without taking into account incentive markups, 
and the estimate of plan fulfillment has been made by taking into account 
markups and discounts on wholesale prices. In planning for the following year 



the total markups produced are deducted. The actual amount of realization and 
profit is reduced by the total discounts. 

Markups on wholesale prices serve as a source for above-plan withholding for 
incentive funds for the total operating results of associations and enter- 
prises. In addition they are the source of incentives for the creation and 

introduction in production of products of the highest quality category, as 
well as for the compensation of additional expenses required for the systematic 
improvement of the quality of new products and maintaining them at the level 
of the highest quality category. 

For the industry as a whole material incentive funds have grown considerably. 

During 1969-1978 they increased 2.8-fold, including 5.5-fold for NII's and 
KB's. The dynamics of the material incentive fund as a percentage of the 
wage fund for NII and KB persminel have had a tendency to increase. For 
example, in 1969 the material incentive fund as a percentage of the wage fund 

for NII and KB workers equaled 9.8 percent, in 1975, 15.8 percent, and in 
1978, 22.1 percent. This testifies to the increase in the role of scientific 
organizations in the introduction of new equipment. 

Of great importance for the formation of economic incentive funds has been 
the increase in the proportion of products of the highest quality category 
and the removal from production of products of second-class quality. According 
to operating results for 1978 the industry's industrial enterprises increased 
incentive funds by more than 10 million rubles on account of overfulfillment 

of the plan quota for a growth in the production of products of the highest 
quality category. 

Results of the Experiment 

The comprehensive approach to organization of the management of scientific 
and technical progress and production in the electrical equipment industry 
has made it possible during 1969-1978 to increase total industrial production 
by more than 2.8-fold. Labor productivity during this period increased 
2.2-fold. During the time the experiment was conducted the work cycle from 
investigatory and applied research to the mastery of products was shortened 
for the industry as a whole by a factor of 1.5- to twofold. The savings for 
the national economy in 1978 i»creased 5.2-fold as compared with 1968. 

The mean annual rate of growth in products of the highest quality category 
equaled 35 percent during 1969-1978 with a mean annual rate of growth of 
total production for the industry as « whole of eight percent. 

A decree of the CPSU Central Committee and USSR Council of Ministers regarding 
the improvement of the economic machinery calls for a combination of measures 
for improving the level of planning work, strengthening the role of cost 

accounting, key economic factors and incentives, and improving the effective- 
ness of capital investment. 



A great deal of work is being done in the industry in the area of improving 

the system of economic indicators. It must create, from a cost accounting 
viewpoint, on the part of enterprises and scientific organizations, interest 

in the more rapid creation and mastery of the production of high-efficiency 
equipment, in removing from production obsolete products, and in the development 

of initiative in the direction required by the national economy. For these 
purposes, as early as in 1980 for the industry as a whole will be tested a 
new overall indicator reflecting the portion of savings from using new kinds 

of products of the highest quality category. For this purpose, in planning 
and in reporting, the rates of growth of total product output will be determined 
by scaling the total of the base year by a factor taking into account the 
effectiveness of new products of the highest quality category as compared with 

products replaced. 

A key economic indicator has become the savings from carrying out scientific 

and technical measures for raising product quality, improving labor organiza- 
tion and improving manageme1.t. 

An important element in improving the system of planning is the introduction 
in practice of longterm economic norms. They make it possible, on one hand, 
to strengthen the centralized management of production, aid on the other, to 
increase the initiative and operating independence of production teams. 

The changeover in the industry as of 1980 to the formation of a wage fund 
based on an economic norm calculated from total unit output, taking quality 
into account, makes it possible for production associations and enterprises 
to utilize more intelligently planned wages. 

Deserving of special attention is the preparation for the changeover to 
an accepted-standard method of distributing profit and to cost accounting 

financing of planned expenditures. The industry will change over to total 
cost accounting also as of 1980. 

The practical accomplishment in the electrical equipment industry of the 
measures enumerated is, of course, only part of the combination of measures 
for improving the economic machinery which must be introduced in accordance 
with the decisions of the party and government. 
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ELECTRIC POWER AND POWER EQUIPMENT 

BRIEFS 

WATER-COOLED HYDROELECTRIC GENFRATOR--Created in the USSR and 
having successfully passed the first production tests is a new maximun- 
efficiency electrical machine-—a 300,000-kW hydroelectric generator with 
complete water cooling. The State commission has acceptec it for industrial 
use at the Nurek GES. In the conclusion of specialists and scientists, the 
introduction of these machines at the country’s hydroelectric power plants 
will increase the efficiency of GES's and produce a huge savings. Just the 
rotating section of the experimental hydroelectric generator--the rotor-- 
is equal in height to a six-story building. And the rotor weighs 1750 tons. 
This whole bulky and cumbersome object makes around its axis 200 revolutions 
per minute. Water rotates the hydroelectric generator and cools it too. 

The chief designer of the new machine, a specialist at the Sverdlovsk 
Uralelektrotyazhmash Plant, V. Loshkarev, states-that it has become lighter 
and more compact and that the reliability and durability of the hydroelectric 

unit have been improved. In a single generator, machine builders have saved 
10 tens of copper and 100 tons of steel and the consumption of insulation 

has been reduced. [Text] [Moscow IZVESTIYA in Russian 5 Oct 79 p 2} 8831 

PETROPAVLOVSK-OMSK ELECTROTRANSMISSION LINE--The Petropavlovsk-Omsk LEP-220 

[220-kV electrotransmission line] has been put in operation. This new line 
300 km long has closed the electric ring connecting the Pavlodarenergo and 
Tselinenergo systems. Industry and agriculture in Northern Kazakhstan have 

been provided with a reliable supply of energy from the Yermak GRES, the 
largest in the country's east. Current from this plant has begun to arrive 
also in Severo-Kazakhstanskaya and Kokchetavskaya oblasts. This year through 
this new line will also arrive power from the first units of the Ekibastuz 
GRES-1. [Text] [Moscow SEL'SKAYA ZHIZN' in Russian 14 Oct 79 p 1] 8831 

VLADIVOSTOK AREA ELECTROTRANSMISSION LINES--The Nadezhdinskaya-Solovey- 
Klyuch-Krolevtsy high-voltage electrotransmission line will supply with 
power large plants for the production of poultry and pork, whose construction 
is being completed not too far from the mining town of Artem. The builders 
of rural power routes in the seaside area put the new LEP [electrotransmission 
line] into service on the eve of the holiday of the October Revolution. The 
construction of rural LEP's is being carried out at an especially rapid pace 
this year. This is because of the fact that in the vicinity of industrial 
centers construction is under way on new stockbreeding, poultry and hothouse 
farms. In agricultural regions since the beginning of the year have gone 



into service high-voltage lines with a total length of more than 300 kn. 

Now more than 90 percent of the sovkhozes and kolkhozes of the kray have 
been connected to the State Power System. [Text] [Moscow SEL*SKAYA ZHIZN' 

in Russien 3 Nov 79 p 1] 8831 

LEMINGRAD SUBTERRANEAN ELECTRIC BRIDGE--A subterranean electric bridge has 

been created by specialists of the Lenenergo [Leningrad Regional Administration 
of Power System Management] Administration. The laying of the first phase of 
a 220-kV electrotransmission cable line has been completed. The system of 
wires passes through a steel conduit filled with insulating oil under a 
pressure of 15 atm. This subterranean electrotransmission line is making 
it possible to remove overhead lines in the city. Thereby losses of power 
in its transport are being reduced fourfold. [Text] [Moscow SEL"SKAYA 

ZHIZN’ in Russian 1 Sep 79 p 1] 8831 

TRANSCAUCASUS POWER BRIDGE--The first ferroconcrete 
supports have arisen along the Caspian coastline in the Derbent-Khachmas 
section. A power bridge more than 100 km long will connect the systems of 

the Northern Caucasus and Transcaucasus. As early as next year current from 
the Chirkeyskaya GES will flow through the new LEP-330 [330-kV electrotrans- 

mission line]. Now power from this hydroelectric power plant, the largest 
in the Northern Caucasus (its capacity is one millior kilowatts), is being 
supplied along four power routes to Kizilyurt, Groznyy, Makhachkala and 
Derbent. The added flow of electric power has sped up the growth of new 
settlements and industrial and agricultural complexes. In addition, the 
water engineering structures of the GES have become reliable regulators of 

the discharge of turbulent rivers. This has made it possible to increase 
irrigation areas and to involve new large areas of land in crop rotation. 
[Text] [Moscow SEL'SKAYA ZHIZN’ in Russian 5 Sep 79 p 1] 8831 

LEP-<cUO ELECTROTRANSMISSION LINE--The LEP-220 will extend 670 km 

This year installers of the Kolymgesstroy mechanized column must “install 
supports along an extent of 170 km. Great assistance is being rendered to 

the builders by the airmen of the Chaunskiy Aviation {nterprise. [Text] 
[Moscow STROITEL'NAYA GAZETA in Russian 26 %ct 79 p 2] 8831 



ENERGY CONSERVATION 

MODERNIZATION OF YEREVAN TETS PIANNED TO MEET HEAT SHORTAGE 

Yerevan KOMMUNIST in Russian 14 Nov 79 p 2 

[Article by M. Fayvush, head of the service for operating thermomechanical 
equipment of Armglavenergo: “Deficit of Heat Although a Modern TETs Is Near" | 

[Text | "To oblige...leaders of the enterprises and 
organizations to take measures to implement the strictest 
pattern of saving fuel and energy resources, To 
strictly demand from the executors a formal attitude 
towards the use of fuel and energy resources and possi- 

bilities for their increase," 

From the decree of the CPSU Central Committee and USSR 
Council of Ministers "To Provide the National Economy 
and Population with Fuel, Electricity and Heat in the 
Fall-Winter Period 1979/1980." 

The heat supply for industry and the residential-communal services of the 
city of Yerevan for many years has been based on individual small boiler 
houses, But in 1958 a decision was made for Yérevanstroy to build a TETs. 
However it did not bring especial joy to the municipal workers. The planning 
assignment provided for heat provision only for the enterprises of the 
chemical industry with provision of only insignificant surpluses to other 
facilities. The correction that was further made did not make any important 
changes in the section on heat supply, but supplemented it with a point 
on increasing the electrical output of the TETs: two additional energy 
units were installed of 150 mw each, This was dictated by the acute need 
for electricity and the attempt to reduce the outflow of water from lake 
Sevan, 

The past years have changed the conditions--heat and electric power plants 
have been put into operation in Razdan and Kirovakan, the Borotanskiy 
cascade of the GES, the first phase of the AES, and its second phase is on 
the verge of start-up. Despite the compicste cessation of run-off of water 
from Lake Sevan for the needs of power engineering, the republic is now 



not only experiencing a shortage of electricity, but is also sending it to 
the fraternal republics of the Transcaucasus. New questions are on the 
agenda, and first of all, an improvement in the efficiency of work and 

environmental protection. 

New conditions have made new requirements for the operation of the heat and 
electric power plants, The Yerevan TETs does not yet completely meet then. 
The energy units with capacity of 150 mw with circulating-water cooling in 
cooling towers under conditions of the hot Yerevan climate have the worst 

technical and economic indices of operation among such aggregates. 

At the same time the southern industrial region of the city that is directly 
adjacent to the TETs is rapidly developing. The residential construction 
is rising in the Leninskiy and Ordzhonikidzevskiy regions. New areas of 
Erebuni, Terugol'nik, Shengavit and Nor Aresh are being built up with multi- 

storied residences, 

A difficult situation has arisen: on the one hand the ever increasing 
need for heat and the possibility of centralizing the heat supply, on the 
cther hand--the completely distributed resources of the TETs and the 

territorial impossibility of expanding it. 

The compiled plan of heat supply for the city recommended construction 
of large rayon boiler houses, In actuality the construction of central 
boiler houses and heat networks considerably lagged behind the putting 
into operation of the heat supply facilities, having created conditions for 

the growth of small boiler houses whose number exceeded 800, 

After examining the situation that had been created the Armglavenergo 
made a decision to follow the path of modernization of the TETs equipment, 
increase to the maximum its potentialities for heat output, even by means 
of a certain reduction in electrical output. The main object of moderni- 
zation is the condensation steam turbines of the energy units to be 

switched to a central heating operating pattern. 

The planned work showed the promising nature of such a solution: the out- 
put of heat is increased and at the same time the operating indices of 
the energy units are improved, The essence of the modernization--to use 
the steam heat exhausted in the steam turbine and currently uselessly 
cooled in the condenser, For this it is sufficient to organize collection 
of steam from certain intermediate points of the turbine and transfer it to 
the consumer, At the same time the quantity of steam that is currently 
uselessly discharged into the condenser is reduced. The possibility was 
defined of collecting from the turbines of two energy units of steam with 
pressure 25 abs atm --130 T/h and heat up to 300 Gcal/h. 

In interpreting these amounts we note that 130 T/h of steam with pressure 
25 abs atm is sufficient to satisfy all the consumers in the southern 
industrial center, And heat in a quantity of 300 Gceal/h is enough to 



completely supply the communal-general needs of the Leninskiy and 

Ordzhonikidzevskiy regions of the city on the level of 1990. Here due to 

the combined simultaneous generation of electricity and heat the specific 
consumption of fuel is decreased by more than 20%, 

It is true that the positive factors of modernization are accompanied by 
a decrease in the mean electrical output from 160 to 136 mw, but for today 
with such powerful sources of electricity as the Armenian AES and the 
Razdan GRES this is not important. 

The cost of modernization work is estimated at 1 million rubles, This in- 
cludes installation at the TETs of a new boiler system, laying of pipelines, 
development of chemical water treatment, and modernization of the turbines, 

It will take up to 4 years to compile ths plan, order and obtain equipment 
and assemblies of turbines, and construction and assembly work, Therefore 

the Armglavenergo plans to fulfill modernization by 1983-1984. This year 
the Khar'kov branch of the TsKBEnergo [Central Design Office] has made the 
initial planning analyses, and next year the working planning will start. 

However, when spending considerable material resources it is necessary to 
be sure of their efficient use. We will state directly that currently this 
is not happening. There is a-paradox, Already today the Yerevan TETs can 
yield heat to the consumer of 160 gigacalories per hour. A request was 
accumulated for 280 Geal/h, while actually in the last cold winter only 
50 Geal/h were taken, 

The Yerevan TETs has been operating for over 15 years. And during all of 
these years its heat output has been underutilized, Even in the winter 
period the steam consumption is 75% of the rated output, and the heat from 
hot water, up to 40%, The ispolkoms of the rayon soviets and residential- 
communal organizations were not nudged to efficiency either by the heavy 

conditions of last winter, or by the special decision of the directive 

organs, 

The powerful heat trunk line built by Armglavenergo from the TETs to the 
Armenian electrial plant that passes the first and third segments and 
Shengavit is practically almost not used. Meanwhile in the region of its 
passage dozens of small boiler houses smoke. The potentialities of the 
heat route from the TETs to the railroad depot in the Ordzhonikidzevskiy 
region are also not being used, 

It is disturbing that an insignificant number of newly introduced facilities 
will be connected to the heat trunk line that is under construction from the 
TETs to the microregion of Erebuni, although the throughput of the line can 
provide the heat supply even for Nor Aresha and Butani, 

The miin reason is the extremely slow construction of the heat points, 
connecting and intra-section heat networks by the industrial enterprises 
and subdivisions of the Yerevan gorsovet , 

wn NW 



The selection of the optimal variant for modernization of the TETs is also 

complicated by the indefiniteness of the magnitude of heat consumption. 
Being confirmed in the Yerevan heat supply plan, they were refined twice 
by the Gosplan of the republic, as well as by the “Armpromproyekt" and 
“Yerevanproyekt.” Here very significant corrections were made, 

Apparently the Gosplan of the republic should finally determine the circle 
of heat consumers from the TETs, the magnitudes of their consumption and 
plan the necessary interrelated periods for the fulfillment of all work, 
By the way, the decision of the government of the republic which indicates 
the need to reduce the number of small boiler houses and increase the 
specific weight of the TETs in providing heat to the capital is directed 
towards such an approach, 

The absence of fuel on the territory of the republic makes increased require- 
ments for its saving. The elimination of small inefficient boiler houses ~ 
with simultaneous increase in the heat load and output of the Yerevan TETs 
are one of the effective paths to fuel conservation, 
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ENERGY CONSERVATION 

GAS INDUSTRY PREPARATIONS FOR WINTER 

Moscow GAZOVAYA PROMYSHLENNOST' in Russian No 8, Aug 79, p 5 

(Article under rubric "From the Ministry's Board of Directors": 
"Preparations for Winter--Priority Attention" | 

[Text] At its meeting the board of directors of the Ministry of Gas 
Industry discussed the question of the tasks of gas industry workers 
in implementing the CPSU CC and USSR Council of Ministers decree "Supply- 

ing the National Economy and the Population with Fuel, Electricity, and 
Heat During the 1979-80 Autumn-Winter Season." 

In the decree the CPSU CC and the USSR Council of Ministers directed the 
ministries and departments of the USSR and the councils of ministers of 
the union republics to ensure fulfillment and overfulfillment of this 
year's plan targets with respect to the extraction, production, and 

shipping of fuel, to build up fuel stocks at power plants, industrial 
enterprises, and other organizations, and to steadily increase fuel- 
energy and other raw material resources necessary for the dynamic de- 
velopment of the country's economy in the coming autumn-winter season. 

In accordance with the decree, ministries and departments of the USSR, 

councils of ministers of the union and autonomous republics, and 

officials of economic organizations and enterprises are directed: 

to prepare power plants, electricity and heat networks, industrial enter- 
prises, the railroads, and communal services in the cities and rural 

areas for reliable and uninterrupted operation during the 1979-80 autumn- 
winter season; 

to raise the level of block train scheduling of freight shipments, to 
strengthen control over timely unloading of rail cars and tank cars; 

to assure the population of an uninterrupted supply of fuel of the 
necessary quality and timely delivery of necessary quantities of coal, 

briquettes, wood, household furnace fuel, and liquified gas to the ware- 
houses of trading and other organizations in the cities and rural areas 
supplying fuel to the population; 
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to increase the procurement of peat and the gathering and utilization of 

local types of fuel and secondary fuel-energy resources; 

to draw up and implement measures to conserve fuel, electricity and heat, 

and petroleum products and to organize strict control over the rational 

utilization of fuel-energy resources; 

to draw up and approve in a week's time monthly schedules for each power 
plant, association, and enterprise with respect to the accumulation of 

stocks of all types of fuel in July through September 1979 and to monitor 
compliance with them. 

The CPSU CC and USSR Council of Ministers decree gives all ministries 
and departments of the USSR, the councils of ministers of the union and 
autonomous republics, executive committees of kray, oblast, city and 

rayon Soviets of People's Deputies, and officials of associations, enter- 
prises, and organizations specific instructions with respect to ensuring 

timely preparation of the national economy for operation during the 

1979-80 autumn-winter season. 

In a decision made with respect to this problem, the board of directors 

of the Ministry of Gas Industry directed officials of administrations 

and divisions of the central apparatus, associations, enterprises, and 
organizations: 

to take additional measures to ensure unconditional implementation of 
measures to ensure completion of the targets of the State Plan of Economic 

and Social Development of the Gas Industry for 1979; 

to prepare gas and oil production facilities, industrial enterprises, 
compressor stations, long-distance gas pipelines, communal services of 
the cities, and residential settlements of the gas industry for reliable 

and uninterrupted operation during the 1979-80 autumn-winter season; 

to reduce car and tank car idleness to stipulated norms on the sidings 
of the ministry's enterprises, to assure timely unloading of cars and 
tank cars, especially on weekends and holidays and to strengthen control 
over the timely unloading of cars and tank cars and cleansing of them 

to remove residues; 

to step up efforts to further increase utilization of secondary fuel- 

energy resources; 

to ensure formulation and implementation by each affiliated enterprise 
and organization, prior to the onset of the coming autumn and winter 

season, of measures to reduce heat consumption by putting into good con- 

dition heating networks, heating systems, ventilation and hot water 

systems, and heating systems of residential, production, and public 
buildings, and by adjusting heating systems in order to eliminate 



overheating and to reduce temperatures in production and public buildings 

during nonworking hours; 

to forbid enterprises and organizations from consuming fuel designated 
to build up stocks for the 1979-80 autumn-winter season. 

The board of directors directed officials of all-union industrial and 
production associations to ensure the delivery of equipment to construc- 

tion sites and to help contracting organizations to build and start up 
vital gas industry facilities. 

The board of directors expressed confidence that workers of the sector 
will take all necessary steps to successfully complete the current year's 
targets and ensure reliable and uninterrupted gas supplies to the 

national economy and the population in the 1979-80 autumn-winter season. 

COPYRIGHT: Izdatel'stvo "Nedra", "Gazovaya promyshlennost", 1979 
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ENERGY CONSERVATION 

GAS CONSERVATION MEASURES IN AZERBAIJAN 

Moscow GAZOVAYA PROMYSHLENNOST' in Russian No 8, Aug 79 p 54 

[Article by N. A. Kuliyev, chief of the Azerbaijan territorial 
inspectorate, USSR State Committee of Gas Inspection: "Control of 

Utilization of Gas Fuel in Azerbaijan" } 

[Text | The annual gas consumption in Azerbaijan at present comes to 

about 13 billion cubic meters. The proportion of gas in the boiler and 
furnace fuel balance is 75 percent. Consumption volume is distributed 

as follows: To generate electricity--28 percent; for industrial con- 
sumpt ion--22 percent; for the communal and public sector--15.5 percent. 
Delivery to the gas transport system of the Ministry of Gas Industry 
comes to 28 percent. 

The Azerbaijan Territorial Inspectorate drew up a broad program to 
monitor all of the republic's industrial enterprises. Accordingly, 
inspectorate personnel in 1975-1976 monitored 88 industrial enterprises 

consuming a total of 445 million cubic meters per year. It was found 

that 37 enterprises lacked heat-recovery equipment; 52 lacked gas 
analyzers and combustion automation; 43 did not have unit gas metering; 

25 did not have plant-wide metering, and actual gas consumption was 
determined only approximately; 75 were operating burner units of the 
obsolete type; 45 were operating obsolete, uneconomical boiler units; 14 

lacked technically substantiated specific gas consumption norms per unit 
of production output; 48 had not carried out adjustment and tune-up work. 

The situation was especially bad with regard to gas consumption norming 
in plants of Soyuzneftemash [Al]-Union Petroleum Machinery Production 
Association]. 

To produce one ton of steel castings, for example, Plant imeni Leytenant 

Shmidt consumed 300 kilograms of standard fuel, while Plant imeni Buniyat 
Sardarov consumed 630 kilograms; to heat-treat one ton of metal Plant 
imeni S. M. Kirov consumed 175 kilograms, and Plant imeni F. Dzerzhinskiy 

consumed 835 kilograms. 
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The inspectorate also found incomplete charging of industrial furnaces, 
considerable idleness in the hot state, and so on. 

Soyuzneftemash is one of the biggest gas consumers in the republic. 
Some 42 percent of the technological furnaces of enterprises in Baku are 
installed in the plants of this association. For this reason the in- 

spectorate directed the association to get rid of industrial furnaces 

unfit for further operation, to review the question of the profit- 
ability of the smaller enterprises and possible elimination of then, 

and to immediately draw up a unified procedural directive to serve as 
the basis for calculating technically substantiated norms of fuel 
consumption for heat-treatment, forging, stamping, pig-iron casting, and 

other operations. 

As a result of carry out these recommendations, in 1978 the associa- 

tion's enterprises erved 3,841 tons of standard fuel and 9,652 giga- 
calories of heat. 

At present, considerable work is being done to replace uneconomical gas- 
burning units. This year, for example, Plant imeni Leytenant Shmidt will 
put a new thermal shop into operation; Plant imeni P. Montin is com- 

pleting the construction of a new forge shop; Plant imeni Volodarskiy is 
installing two electric thermal furnaces; Plant imeni S. M. Kirov is 
installing two electric heat-treatment units which will make it un- 

necessary to carry out heat-treatment operations in fuel furnaces. In a 
number of machine-building plants, old boilers will be replaced with 
modern ones of the DKVR [expansion unknown] type. 

Similar recommendations were given to enterprises of a number of 
ministries, and implementation of them yielded positive results. 

At present the city of Baku has a large number of fire-tube and pig iron 
casting boilers operating under discharge | razryazheniye] conditions. 

To replace these boilers at the same time at present would be extremely 
complicated, because it would require additional capital investments. 

For this reason the inspectorate advised enterprises having such boilers 
to immediately get rid of cold-air intake, to carry out chemical and 
mechanical cleaning of them, to institute accurate determination of 
actual gas consumption, to draw up operating charts, and to replace 
older-type burners with IGK [expansion unknown] injection burners--that 
is, to carry out measures not requiring large financial outlays. Imple- 

menting these recommendations will make it possible to make more effec- 
tive use of natural gas. 

In 1978 the Azerbaijan Territorial Inspectorate checked up on implementa- 
tion of the inspectorate's recommendations at 10 industrial enterprises 

that had been monitored in 1975-1976. It was found that the total 

conservation of gas fuel came to 17 million cubic meters--that is, 

3.8 percent of the total annual consumption, worth 375,000 rubles, 
while maintaining a steadily rising production output plan. 

COPYRIGHT: Izdatel'stvo "Nedra", "Gazovaya promyshlennost", 1979 
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FUELS AND RELATED EQUIPMENT 

PROBLEMS ARISE IN CONTINUED DEVELOPMENT OF OIL, GAS IN FAR NORTH 

Progressive Know-How Not Shared 

Moscow SOTSIALISTICHESKAYA INDUSTRIYA in Russian 2 Nov 79 p 2 

[First installment of article by L. Kostylev and V. Noskov: "Did the 

Bits Become Dull?")} 

[Text] Tyumenskaya Oblast is producing the country's 
greatest increase in petroleum. Further expansion of 
petroleum extraction in this harsh region depends pri- 
marily on the work of prospectors and on the rate of 
construction of new wells. However, Siberian drilling 
workers today are noi keeping up with the plan. The 
reasons for this are the subject of the letters pub- 

lished below. 

The name of Vasiliy Ivanovich Volovodov first gained national prominence 

last year when his drilling brigade was the first brigade of Tyumen’ 
prospecting workers to construct 80,000 meters of producing wells working 
in four duty tours. This record mark was achieved in less than a year. 
It was the best result in the entire history of development of the natural 

wealth of Western Siberia. 

The achievement was also valuable because the record was not set at the 
famous and already well-developed Samotolor field, but at petroleum de- 
posits in the Surgut region. Before this brigade it had been considered 
difficult to even fulfill the plan there. But foreman V. Volovodov, 
arriving from Belorussia, completely refuted this established notion by 
doubling the annual assignment. Ye surprised the people of the Tyumen’ 
region even more this year by adopting socialist obligations saying that, 
without an increase in the number of employees, his brigade would drill 
100,000 meters of oil wells. 

It is easy to imagine that many people were skeptical about this announce- 
ment. A newcomer had essentially thrown out a challenge to the famous 
Tyumen’ production leaders. V. Volovodov's brigade seemed to have under- 
taken the impossible. Its obligations are 2.5 times the annual assignment 
and eight means the average sectorial norm. 
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"Why is it impossible?" Vasiliy Ivanovich retorts. "One hundred thousand 

meters of drilling at deposits in Western Siberia is no flight of fancy. 

It is an entirely realistic goal which is within the capability of our 
collective today. In the near future, I think, we will be able to ap- 

proach 150,000. And we are not demanding anything beyond the ordinary. 

Our condition is simple: the administration must insure that the brigade 
has work, that we do not stand idle." 

If just half of the brigades of Glavtyumenneftegaz [Main Tyumen’ Produc- 
tion Administration for the Extraction of Petroleum and Gas] were to at- 
tain the results of this leading collective, the number of producing wells 

in the Middle Ob’ area could be increased by at least one-third without 
additional expenditures. But at tic present time there is a great dif- 
ference between the achievements of V. Volovodov's brigade and most of the 
others. Only three drilling brigades out of 107 have matched their level. 
Moreover, 47 brigades are not meeting their plans and 78 are falling below 
obligations. For the first time in 15 years the drilling workers of the 
Tyumen’ Administration are not fulfilling their plans; they are about 200 
wells behind. 

The gap is growing like a snowball. The managers of Glavtyumenneftegaz 
see the answer to this primarily in a sharp increase in drilling brigades. 
This position is supported by the Ministry of the Petroleum Industry which 
has issued a special order obliging drilling workers in the Tatar, Bashkir, 
Kuybyshev, Saratov, and other regions to help the Tyumen’ workers. With- 
out this help the Siberians will not make it this year. But this certainly 
does not mean that less attention should be given to the practices used by 

outstanding workers. 

It is common knowledge that in the second phase the natural wealth of 
Western Siberia must be developed by skill, not by numbers. This was true 

in the past, but now, when the volume of work has doubled, this slogan has 

fallen from favor among leaders of the main administration and sector. 
Their plan is to concentrate as many people as possible at the deposits. 

What has come of this? The problem of housing in northern cities has be- 
come much more critical. Breakdowns in the technological chain have oc- 

curred for drilling workers and their associates because of frequent 
failures to deliver equipment, materials, and tools. The dispersion of 

men and equipment began having an effect last year: the average output 
per brigade dropped by more than 2,000 meters and the rate of drilling 
declined. Losses because 01 downtime were more than 2,000 days, which is 
the practical equivalent of losing several brigades for the entire year. 
These losses have grown even greater this year. 

One cannot help asking why, under these conditions, those in charge do not 

resort to broad support for the initiative of V. Volovodov, who proved in 
practice that the deposits of Western Siberia mist be worked by high- 

speed methods. At first the managers of the main administration were en- 
thusiastic about the idea. They worked out and approved a schedule of 
steps to achieve the 100,000 meter goal. Specifically, they planned to 
prepare the next "cluster" 20 days before completion of work at the pre- 
vious one in order to have it built before the drillers arrived. They 
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found a way to direct subsidiary workers to close interaction with drillers. 

Unfortunately, many points of these carefully worked-out measures have al- 
ready been forgotten. The order issued by the main administration to 

“specially monitor™ their performance has also remained on paper only. 

In the current phase high-speed well construction is one of the basic ways 
to introduce new petroleum extraction capacities quickly. The struggle 
for maximum productivity by each brigade becomes especially important with 
sharply increasing volumes of drilling, a lag in preparatory work, and a 
criticai shortage of people and housing. Hasty formation of new brigades 
leads to brigades without experience or skill that, in the expression of 

old-time drilling workers, “spread the well all over the calendar,” that 

is build it very slowly. 

Let us introduce the following fact for comparison. The five brigades of 

the main administration that are using high-speed methods built 410,00 
meters of wells last year; this is one-quarter of the total drilling ex- 
pected this year from all 43 brigades that came to Tyumen’ from other re- 

gions of the country. That is food for thought! 

Unfortunately, the high-speed workers are not highly respected at 
Glavtyumenneftegaz today. Take V. Volovodov, for example. Not only has 

his initiative been left practically unsupported, it has even been conm- 

promised to some extent. Who ordered this brigade to drill an explora- 
tory well, where high speed cannot be achieved? Vasiliy Ivanovich tried 
to show that this was a mistake, that the collective would lose at least 
4,000 meters of drilling on it. But no matter; he was cut off with the 

simple phrase, “And how is your brigade better than the others?” 

He could not find any answer. We will try to answer for him. The point 

is that if V. Volovodov's brigade does not reach the 100,000 meter goal 
this year, drilling workers may develop a kind of psychological barrier. 

Incidentally, Clavtyumenneftegaz has already “extinguished" more than 

one “rising star” this way in the past. 

After flashing great skills, the brigades of M. Shirokov, V. Glebov, 
V. Gromov, V. Shava, and others, which were recently making a name for 

themselves in the Tyumen’ region, have withdrawn into the shadows and 
settled down in the ranks of the average brigades. It is easier for them 

there, and causes less trouble for the managers of Clavtyumenneftegaz. 

In fact, only a few brigades out of more than 100 in the Tyumen’ region 
are now striving for high production marks. 

"Young foremen have no moral or material incentive to move ahead,” G. 
Levin explains. “Usually things go smoothly in all subdivisions of the 

brigade for three or four months at the start of the year, and then be- 
cause of downtime they lose their hope of catching the leaders and shrug 

it off. TI agree that sometimes they lack endurance and purposefulness. 
But if they are not capable of competing with the best, why not measure 
themselves against equals? For example, why not single out the best new- 

comer of the year, the fastest duty shift? Possibly named prizes should 

be instituted. For example, Clavtyumengeologii [possibly Main 



Administration for Geological Exploration in the Tyumen’ Region) organized 
competition for a prize named after Semen Urusov, the discoverer of Tyumen’ 
oil. And we could arrange a competition for young drilling workers for a 

trophy named after Hero of Socialist Labor Anatoliy Dmitriyevich Shakshin, 
our best teacher, or Hero of Socialist Labor Maksim Ivanovich Sergeyev, 

another famous drilling worker.” 

These suggestions are known at the main administration and oblast com- 
mittee of the trade union, but they only promise to “take steps," and 
so far nothing has been done. Even when brigades are working under dif- 

ferent conditions the winners in competition are essentially determined 
“by eye.” There has been talk for several years about formulating a spe- 

cial methodology for an “impartial judge,” a computer. But again, it has 
not gene beyond talk. And so painful, messy situations occur where the 
magi’ © large numbers draws attention away from the true labor-intensive- 

ness ~ the achievement. 

For + ample, the brilliant result achieved by A. Denisenko's brigade, 
whic. drilled about 7,500 meters at the Severo-Var'yeganskoye deposit in 
July, has not been given proper publicity. But this is the equivalent, 
by the most modest estimates, of 11,000-12,000 of drilling at Samotlor, 
a figure which, incidentally, no one has achieved yet. 

Veterans of the Tyumen’ North recall that they used to assemble frequently 
to exchange know-how, but this is no longer done. People do not know who to 
measure themselves against to get correct guidance in competition. In 
such a situation correct, operational information is very important. Un- 

fortunately, the drilling workers have none. This is the source of 
rumors and distorted ideas concerning the reasons for other people's 
successes. In Surgut we were told that it was easy for Levin to set 
records because he had six watch shifts. In Nizhnevartovsk they say the 

opposite, that Volovodov operates two machines at the same time, which is 

how he more than doubles the plan. 

In reality both of these brigades are in roughly equal conditions, and as 
Comrade L. I. Brezhnev emphasized in his greeting to the collectives of 
Nizhnevartovsk UBR-1 [Drilling Administration No 1] and Surgut UBR-2, 
they are achieving truly outstanding results and setting an example of 
courage, really heroic labor, and great professional skill. But it is 
also true that the two best foremen have never visited one another and 
do not know how work is organized in the other's collective. 

At the initiative of the Ministry of the Petrole:a Industry, a meeting of 
Western Siberian drilling workers was held this past spring in 
Nefteyugansk. They discussed steps to improve the work of driilers. 

Many criticisms of the management of the sector and main administration 
were presented. The organizers of the meeting considered the two-day 
exchange of opinion extremely useful and assured those who attended that 
the questions raised would be resolved quite soon. More than six months 
have passed. The extraordinary steps that were promised have not been 
taken. And things have gotten noticeably worse for the Tyumen’ drilling 
workers. Only three of 16 drilling administrations fulfilled their as- 
Signments for the first nine months of the year. 



Problems with Management Organization, Mistakes 

Moscow SOTSIALISTICHESKAYA INDUSTRIYA in Russian 3 Nov 79 p2 

{Second installment of article by L. Kostylev and V. Noskov: "Tactics 
and Strategy"! 

[Text] The final goal of all participants in the technological process of 
building wells is to put oil in the pipeline. Therefore, it is essential 

not only to make the next “hole in the ground” quickly but to carry out 

the other or-erations just as fast: remove the drilling rig, lower the 
casing and -ement it, cap the mouth of the well with special fittings, 

and connect it to an oil collection system. In recent years 
Clavtyumen estegaz has been able to achieve slight reductions in time re- 

quired for certain stages, but the total length of all jobs has not been 
reduced. 

In early 1977 the Tyumen’ division of the Moscow VNIIOENC [All-Union 
Scientific Research Institute for the Organization of Management and Eco- 
nomics of the Petroleum and Gas Industry], to eliminate losses at the 
start and finish of operations, developed a statute on what is called the 
“brigade relay." The name describes the essential point: each partici- 
pant must do its part quickly and turn the well over to the next one with- 

out delay. What hzs been tne result of more than two years of efforts to 

raise work efficiency using this innovation? 

"We have spent a great deal of effort organizing the relay, but without 

the necessary results,” says V. Romanenko, secretary of the party com- 
mittee of the Nizhnevartovskneftegaz [Nizhnevartovsk Petroleum and Gas] 

Association. "We still are not launching wells on time. This is partly 
the result, of course, of mistakes in the organization of work and supply. 

But the main thing is that the system of indexes does not direct all par- 

ticipants to work toward the final result of getting the oil moving 
quickly. Teams are paid depending on acceleration of their own ph:se, 
which they sometimes do at the expense of quality work.” 

Fifteen years ago the just-formed driiling offices in the Middle 0b’ re- 

gion manseed the full cycle of well construction. That was a time of 
complete unanimity which is still remembered today with open regret: all 

the different ceans !ived in harmony under one roof. 

The sharp increase in the volume of drilling, the appearance of more 
sophisticated machinery and equipment, and the growing complexity of the 

production technology required specialization. Drilling workers, der- } 
rick installers, road builders, well cappers, and geophysicists organ- 
ized their own enterprises. They were made subordinate to the newly 
formed Zapsibburneft' [Western Siberian Petroleum Drilling] Associ tion. 
Thus a fourth element was introduced in the three-part management sys- 

tem with the ministry, main administration, and administration. Was 

this justified? 

In large part it was. The "golden age” of Tyumen’ drilling workers 
is linked to Zapsibburneft'. That was a time of record speeds and 



impressive overfulfillment of assignments. However, we cannot overlook 
other reasons for the former successes. With rare exceptions they were 
all recorded at Samotlor. The main administration wisely concentrated 

personnel and equipment at this deposit and quickly built up extraction 

and drilling volume. The success was a result of the unusual combination 

of some of the easiest drilling conditions in the Middle Ob" and a higher 

degree of construction preparation than in other areas. 

Two years ago Zapsibburneft' was eliminated with the formation of four 
production associations within Glavtyumenneftegaz. These are the associ- 
ations in Nizhnevartovsk, Surgut, Nefteyugansk, and Uray. What was the 
purpose of this new reorganization? 

“-=-*lor had reached projected capacity and, while maintaining its role 
as leader in volume of extraction, shifted the largest part of growth to 
new deposits. It was necessary to combine the efforts of petroleum 
workers for comprehensive development of other regions. Being thousands 
of kilometers from the fields, of course, the main administration could 
not provide operational management of dozens of subdivisions. It was 
literally buried in questions of the minute and did not have time for 
future problems. But more and more future problems were accumulating. 

Even during the reorganizations, however, the newly appointed association 

managers realized that their functions were very limited. In what sense? 
In the sense that they cannot in fact implement technical and financial 

policy independently. These things continue to be under the control of 

Glavtyumenneftegaz. The associations, formed in the image of the main ad- 
ministration, have become little more than stand-ins for it. The only 
ones to gain to any extent were the lower-ranking production units, who 

found it easier to solve current problems. 

"Of course, the new structure has certain advantages," V. Rayshin, chief 

of the division of scientific organization of labor and management of pro- 
duction of the Surgutneftegaz [Surgut Petroleum and Gas] Association, 
agrees. "However, we did not get the effect we expected. All the dif- 
ferences in the report indexes of the different teams nullify all efforts 

to coordinate the work.” 

A curious situation came about in the Yuganskneftegaz [Yugansk Petroleum 
and Gas] Association late last year. The drilling workers were hope- 
lessly behind their plan and the derrick installers were not fulfilling 
their plan either. All the other participants in well construction, 
transportation workers, cappers, geophysicists, and the others were "sit- 
ting pretty" entering the new year. Perhaps the transportation workers 
did not deliver some things to the drilling workers, but on the other hand 

they more than fulfilled the orders of the oil field workers. How abcut 
the rest? 

We are not in a hurry to blame the planners who were unable to reduce ton- 
kilometers, rubles, and meters of wells to the common denominator of tons 

of petroleum. The Ministry of the Petroleum Industry does not, unfor- 
tunately, have any planning methodology yet that makes it possible to 



orient associated production teams to the final result. Therefore, the 
services working for drilling workers set their assignments on the basis 

of past achievements and the capabilities of their enterprises, not the 

needs of the drilling workers. 

Here is how things ended up in Nefteyugansk. It is too bad about your plan, 

the drilling workers were told, but you must pay for the services. All 

the services took their “bites of the pie" as assigned, and Gosbank had to 
put the drilling administration in its card file, that is, they put them 

on the list of insolvent debtors. 

We cannot say that the associations are not trying to make ends meet some- 

how, to resolve the contradictions. But everyt:;hing they do is too par- 

ticular. Here is one example. 

Derrick installers are paid depending on reducing the time needed to con- 
struct the drilling rig. If they assemble it faster they receive more. 
As long as the machine operators taking part in the operation were paid 
on a time scale there was no particular problem. They usually gave the 

tractor operators extra hours to "keep up relations.” But then UTT-4 
[Production Transportation Administration No 4] of Surgutneftgezag intro- 

duced an indirect piece-rate system for machine operators that was ori- 
ented to the final results: bvilding the drilling rig on time or ahead 
of schedule. The friendship flew to pieces. The new system evaluates 

the real contribution, not the partly fictitious hours in equipment logs. 
For this reason the managers of the UTT were not pleased with it either, 
because they have less room to "maneuver" in the reports. 

The existing management structure does not orient drilling workers and 
associated services adequately to the final result of turning over wells 
ahead of schedule. The drilling chief of the administration has neither 
administrative nor financial levers to influence his work partners. All 
problems with coordination come back to the general directors of the as- 
sociations. They redistribute forces arbitrarily and use "stop-gap" 
measures to plug holes. The cumbersome headquarters is increasingly 

marking time. Who will give the drilling workers the Ariadne's thread to 
find away out of the confusing labryinth of departmental interests? 

The people in Tyumen’ have suggested enlarging the drilling administra- 
tions, including deep drilling expeditions and subdivisions of derrick 

installers, transportation workers, cappers, road builders, and construc- 
tion workers in them. We think this is a questionable proposal; it would 
produce one more administrative level. This makes the hesitation of the 
Ministry of the Petroleum Industry understandable. They are in no hurry 
to give their “okay.” To call things by their real names, this is a 

plan to bring back Zapsibburneft' in a three-part version: in 
Nizhnevartovsk, Surgut, and Nefteyugansk. The purpose is obvious: to 
bring the fingers together in a strong fist. But is this the right way? 

A consolidated drilling administration is an enlarged copy of the former 
drilling office. But conditions have changed beyond recognition since 
then. They say that new things are nothing more than thoroughly forgotten 
old things. This is true, but the foundation is qualitatively different. 



In our opinion, the search for ways to improve the system of management 
must be conducted in depth, not in breadth. We should look for compacible 

plan evaluation indexes for assoviated work teams. 

While reorganizing the upper levels of administration the people of Tyumen’ 
are in no hurry to reorganize the lower elements. Many specialists be- 
lieve that the central and rayon engineering-technical services are now 

inefficient. When the dispatcher system was conceived it was proposed 
that these services be "planted" at the deposits. But it was impossible 

to place them there for lack of buildings, communications, or transpor- 
tation. Therefore, the rayon engineering-technological services were put 
in offices. Most of the people assigned to the dispatching offices today 

are young specialists; experienced foremen who have spent decades in 

drilling work are less common. But experience cannot be passed on by 
telephone, and how quickly can you get to the site in a critical situa- 

tion when it is 100 kilometers away and there are no roads? 

"I don't want to hurt the feelings of the employees of central and rayon 
engineering-technological services. Most of them are conscientious in 
their work," says S. Ponomarev, a foreman at Surgut UBR-1. "But neither 

they nor we can see what good it does to have all this hurried-up chang- 
ing of shifts at the telephone. It is because they are not working on 

production technology or engineering questions. They have become in- 
volved in supply and transportation. They are like ‘tolkachi' ["pushers," 
business executives who arrange deliveries of needed goods]." 

This is a serious question that deserves attention. At each one of the 
16 drilling acministrations some 30 specialists are working as telephone 

Operators. What sense can it make to keep them there when personnel are 
in short supply? They would probably be more useful as, for example, 

production engineers in brigades. There is a need for this work. It is 
not chance that the number of drilling accidents increased sharply with 
the formation of new collectives at Glavtyumenneftegaz. 

Unfortunately, the management structures at Glavtyumenneftegaz take a 

fairly calm attitude toward such costs, as if to say that straightening 
out the system of relations among production elements is a job for the 
scientists, not a concern of the managers. And if we look dispassion- 
ately at the activities of the management workers of the main adminis- 
tration, it really is "no concern of theirs." They continue to be 
buried in ongoing operational problems, forgetting that their main job 

is strategy. 

Special Equipment Still Needed for the North 

Moscow SOTSIALISTICHESKAYA INDUSTRIYA in Russian 4 Nov 79 p 2 

[Final installment of article by L. Kostylev and V. Noskov: "Equipment 
for the North"] 

(Text ] Entering the second phase of development of the natural wealth of 
Western Siberia the workers of Tyumen" experienced a critical shortage 



of modern machinery and equipment designed for work under the harsh con- 
ditions of the region. Even with all the advances made by machine 

builders in recent years we must say that they still do not always take 

the specific conditions of the North into consideration. Most of the 
equipment received by the workers of Tyumen’ continues to be the same as 

that supplied to petroleum and gas workers in Baku or on the Volga. 

Of course, a great deal depends on the principles and persistence of the 
sector headquarters, the Ministry of the Petroleum Industry. After all, 

people there know very well that the workers of Tyumen’ were the first in 
the country to make svroad use of the progressive technology of clustered 
drilling of slant wells. This method is used for 96 percent of the 

shafts built in Western Siberia today. But if it is to be developed 
further they must have new types of equipment, above all drilling ma- 
chines. 

In the spring of this year the drilling rig 3000-EUK with factory number 
10,000 was put into operation at the South Surgut deposit. That is how 
many drilling machines the Uralmash Plant has produced for petroleum 
workers of the country in just over 30 years, while constantly improving 

their products. The anniversary machine is one of the first of a com- 
pletely new type specially built for cluster drilling in Western 
Siberia. There are about 40 such units now in use in the Middle %b' 
region. 

But to be frank, the Tyumen" workers did not receive exactly what was 

promised four years ago by the Ministry of the Petroleum Industry, the 
Ministry of Heavy and Transport Machine Building, and the Ministry of 
Chemical and Petroleum Machine Building. By a joint resolution of these 
three ministries, NIItyazhmash [Scientific Research Institute of Heavy 
Machinery] in Sverdlovsk and Uralmash were commissioned to develop a set 
of drilling equipment, VNIIneftemash [All-Union Scientific Research 
Institute of Petroleum Machine Building] was to develop a circulation 
system and heating for the working zone, while Soyuzneftemashremont 
[State All-Union Trust for the Repair of Drilling Equipment] was to de- 
velop a shelter for the pumping and circulation block. Unfortunately, 

as of today only the Uralmash workers have performed their part of the 
project. The other participants in development of the new equipment have 

failed the petroleum workers. 

"We are grateful to the scientists and production workers of Uralmash 
for their creative, involved approach to the job," says M. Safiullin, 
deputy chief of Glavtyumenneftegaz. "They designed and organized pro- 
duction of completely new equipment, which basically meets the require- 

ments of cluster drilling, and they did it quickly. It is true that 
not all the criticisms we made during testing were taken care of. But 
the Sverdlovsk workers gave every one of our requests some attention.” 

Unfortunately, VNIIneftemash took a different attitude. They just 

"swept away" many comments by the Tyumen’ people, and were in no hurry 
to take care of ones they supposedly had accepted. Only at the start of 

this year, much later than scheduled, did the institute finally turn over 

documentation to the Khadyzhensk Machine Building Plant. When the 
petroleum workers received the first sets of equipment they sighed; 



all the technological concepts were a good 10 years out of date. The final 
version of the drawings had gone to the plant without going through 

Glavtyumenneftegaz. It took testing to show the obstinant plant workers 
that the design needed major revision. 

The rate of assembling new drilling rigs is being significantly retarded 
by the lack of special equipment and shortage of means of transportation 

to carry cumbersome units. The assignment of designing them was given to 

the same organization, VNIIneftemash. They designed a truck on cater- 

pillar tracks which cannot be used on concrete roads because it weighs 

more than 200 tons when loaded. These monsters make the Tyumen’ version 
of Vologda lace crossing the snow-covered swamps and getting stuck in the 
bogs over and over. 

This is still not all. Cranes are neededi to use the truck. The experi- 
mental model of a special large-capacity hoisting mechanism promised to 

the Tyumen’ workers last year has not arrived yet this year. Therefore, 
the derrick installers are using two KP-25 truck cranes to assemble the 
new installation. This is a long and dangerous process. Moreover, this 
type of 40-ton Yanvarets crane cannot work at temperatures below -25 de- 

grees. This eliminates work on most days between December and February 
in the North. In additicrn, the Tyumen’ workers are not receiving nearly 
as many Yanvarets cranes as they need. So it comes out that there is a 
truck but no cranes, or there are cranes but no trucks. 

For two five-year plans now the main administration has talked about 
building specialized bases to assemble new machinery. Finally, such 

bases in Nizhnevartovsk and Surgut were included in the construction 
schedules of the associations this year, but there matters stopped. 

Even at the semiprimitive bases of the derrick installation administra- 
tions they can assemble an installation from its component units in 
three weeks, while assembly part-by-part at the deposit takes three or 
four months. Some parts have to be delivered by trucks using winter 
roads. By the time the last parts arrive the first ones are already 
buried beneath the snow. The parts that can be found are assembled and 
what cannot be found is taken from another set. In the last two years 
75 3000-EUK sets have been delivered and half of them have been set up. 

But now, suppose all difficulties have been overcome. The installation 
has been delivered and assembled and drilling on the slant well has be- 

gun. The important thing :ow is to hit the assigned access circle, the 
necessary point of the prodiictive layer. This year the drillers of 
Glavtyumennefegaz are missing this point in one well out of nine, and 
the Nizhnevartovskneftegaz Association is doing even worse: one out of 
six. The high-speed brigades “waste” 8,000-10,000 meters sf drilling a 
year. What is the matter? 

The techniques and means of monitoring the trajectory of slant wells 
have fallen hopelessly behind quality requirements. The instruments 
manufactured by enterprises of the Ministry of the Petroleum Industry 
permit intolerably great error. In other words, the drilling workers 
have a “legal basis" for deviating by a good 100 meters on the hori- 
zontal and 20-30 meters on the vertical. How can they help missing if 

the thickness of the layer is sometimes just half that size? 



The parameters of shaft curvature are measured by a special team, and 
only when drilling has stopped. Geophysicists come to the site, lower 

the instrument all the way into the well, and then bring it back up to 

the surface, stopping every few meters. They stop, make a penciled 
entry, stop, and make another. All the while the brigade is standing 

idle and the shaft may become more complicated. 

What is the answer? A telemetric or autonomous system of continuous mon- 
itoring of drilling during the actual drilling process is greatly needed. 
Each year slowdowns “eat up” hundreds of thousands of meters of drilling. 
The Tatar ASSR petroleum workers may be used as an example for the Tyumen’ 
workers. In the Tatar ASSR they did not wait for "favors" from the de- 

signers, but set up protection of certain instruments in their own shops. 

We could continue our list of problems with equipment for the Tyumen’ 

drillers and their associated workers. But the point is not to have a 
list, it is to see that the concerned ministries, USSR Gosplan, and the 
USSR State Committee on Science and Technology take the problems of the 
Siberian petroleum workers seriously. After all, this will have a large 
part in whether they continue to achieve unprecedented volumes of drill- 
ing on producing wells. These are the very wells that must produce the 
greatest increase in our country's fuel and energy balance. 
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FUELS AND REIATED EQUIPMENT 

SHORTAGE OF HOUSING AND WORKERS DEIAYS KATEK 

Moscow SOVETSKAYA ROSSIYA in Russian 1 Nov 79 pp 1-2 

[Article by Ye. Komarskikh, and Yu. Popov, special correspondents: “Program 
‘Katek’: letters on the Establishment of a New Fuel and Energy Base" | 

\Text) The party and government are attributing especial 
value to the systematic establishment of territorial-pro- 
duction complexes in Siberia and in the Far East. One of 
them is the Kansk-Achinsk fuel-energy complex. KATEK is 
the abbreviated name of the complex; it does not have equals 
in the world practice of energy construction, The initial 
point and the base of its formation is the Sharypov 
industrial center creatiad in the southern Krasnoyarsk 
kray. 

Here, on the plains bordered by flat hills the Sayano- 
Shushensk GES, heat and electric power stations are rising 
of unprecedented power, comparable only with the world’s 
largest, and a multistoried city is spreading, Essen- 
tially a qualitatively new stage is beginning in the 
development of the coal basin, that until recent years 
has seemingly played the role of the strategic reserve 
of our economy. 

The earth has been ripped open with powerful excavators, and at a compara- 

tively short--tens of 1.5 meters--depth a brown coal bed has been discovered. 
As yet this is an experimental open pit, and the coal is taken from here for 

a study of its properties in combustion in furnaces. But at the layer, 
banks of rock have already been designated from the main open pit, from here 
tens of thousands of tons of fuel travel daily on a 14-kilometer transport 
for the 800,000 unit generator of the Berezovskiy GRES-1. Within 4 years 
such is the assigned tempo!, the first of them must produce a current. 

The Kansk-Achinsk coal basin whose revealed geological supplies comprise 
49% of all the domestic, and whose potentials for extraction--1 billion 
tons per year, stretches 800 kilometers along the Transsiberian railroad 
line, All the miners of Russia do not yield today even half of this! 
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These are the outlooks that are opened up, and for the uninitiated man the 

guestion involuntarily arises: if this coal lies so close and there is so 

much of it, why has this wealth not been used in sufficiently broad scales 

until now? The answer to it is far from unambiguous, the solution to the 

technical problems of employing the Kansk-Achinsk coal reqtired many years 

of work of the specialists of different branches of science, And the 

resources of the national economy of the country were ccacentrated on other 

objects. The scales of KATEK required the corresponding resources. 

But the hour for turning work to KATEK has broken through. The 25th Party 

Congress set the task of starting the creation of a unique fuel and energy 

giant. 

Ten plans of GOELRO |State Commission for the Electrification of Russia | 
in only one region--such is the scale of the planned accomplishments: These 
are two heat and electric power stations with output of 6.4 million kilo- 
watts each on the base of the Berezovskiy field and another series of 
power engineering facilities in the nearest Siberian industrial centers that 
will also be fed by the coal of the Kansk-Achinsk basin, Already at the 
first stage the famous U. S. Tennessee complex will be surpassed in which 
31 power plants of total output of 13 million kilowatts operated on a much 

greater area, 

The 1500-kilometer electric power transmission line with voltage 1150 kv 
stretches from KATEK and does not have equals in the world. In order to 
provide for the demand for coal reserves in new technology construction has 
begun of a giant of domestic machine construction, the Krasnoyarsk plant 
of heavy excavators that is comparable in its scales with “Uralmash.” And 
what is also important, the southern, Sharypov industrial center of 
KATEX 4s being formed with an industrial construction base necessary not only 
at the first stage, but also for the further development of the entire 
complex, A city of 250,000 is rising, the social support for the reali- 
zation of all the plans for this region. 

Sharypov, that until recently was a quiet settlement and the center of 
an espectally agricultural region, today acutely feels the dynamism of the 
change, The rhythm is assigned by the people that are coming and coming 
here, 

These people are faced with doing a lot that is defined by the word "for 
the first time.” How are things going for them today? 

Four years ago the power builders hammered in the first pegs in the pioneer 
microregion on the edge of Sharypov. A large construction project was 
started with the erection of residences and a pioneer production base, 
Today five-story houses that cover a square b’ sk have already risen here 
where the typical children's kombinat and a number of three-story dormitories 
were, And a little farther in the field there is an almost finished con- 
crete plant whose start-up,alas, s being delayed because an error of 
the planners. This is everything that has been’ done since She beginning 



of construction. If you compare it with the scales of work remaining for 

the same period you will be convinced: their scope far from meets the 

necessary rate, 

As often happens in the first time of construction a lot of time has been 

spent on the solution of especially organizational questions. in the 

beginning the construction organizations of Kuzbass acted from the main 

customer and contractor the USSR Ministry of Power and Electrification in 

Sharypov, later an independent trust "KATEKenergostroy” was set up. Another 

general customer and contractor, Ministry of the Coal Industry, only 4 

months ago created its own construction organization, the kombinat "KATEK- 
yglestroy.” Each of them toijay has its own difficulties, its own cares, and 
its own demand. But they are working on a common matter and therefore the 
interdepartmental friction that is developing already at the first stages 
is perplexing. 

According to the plan the power engineers and miners should settle in one 
city, and the general builder in it is the Ministry of Power and Electri- 
fication. However... 

“Our ministry gave the power engineers 10 million R for residential con- 
struction,” states the head of the kombinat "KATEKuglestroy” M. A. Moiseyev, 
"But as yet we have not received a single meter of residential area from 
then.” 

"But what is this “bare” money worth if it is not reinforced with metal 
structures, reinforced concrete, or other resources?” counters the chief 
engineer of “KATEKenergostroy” N. M. Maksyutenko, "We ourselves do not have 
anywhere to settle those who are supposed to build the houses, Even now 
it the Sharypov site it is proposed that 3,000 people be engaged in work, 
and wa have only 130. People are being settled in apartments in the old 
settlement, in the neighboring villages, and still since the beginning of 

the year only a hundred people have come, Is this really growth?" 

Such a situation is usually called a vicious circle: there are no people 
because there is no place to settle them, and there are no houses because 

there is no one to build them, Already next year in order to fulfill 
the planned volumes of work the power engineers need another thousand 
people, in 1983 by the moment of start-up of the first power block--20,000. 
The team of coal miners must rise in roughly the same way, And all need 
a well-organized residential area, for whose construction there is no one 

to take, e* 

The problem of personnel, both engineering and technical workers, and skilled 
workers, here is really the mximum acute, In the trust "KATEXwlestroy” 
there still are none of the many leading specialists and leaders of sections. 
There are not enough leaders in the middle link, foremen and men in charge. 
Therefore even those potentialities that there are present are being poorly 
utilized. 



Wa were convinced of this for ourselves after visiting those facilities that 

have been started. On the site of the main construction base a boiler house 

is now being built that already this winter must provide heat for the other 

built objects. The work here was started on a contractor basis, but now 

the teaa has actually broken up. 

“What kind of cost accounting can there be,” speaks the brigade foreman of 

the carpenters-concrete workers N. V. Kachayev, “if the lumber does not 

arrive on time, fittings are supplied not for those sections, and the docu- 

ments are made such that different dimensions are given for the same part: 
Only four people remain from the complete grcup of the team that came from 

Nazarov, The remaining ten, are novices they still have to be trained how 

to knock together centerings with an ax...” 

Of course it would be ideal if at a construction site of such scope as 
KATEX skilled brigades came from other sites where they are cut back as 
the business is finished; even if they came not as whole teams but if they 

included people capable of teaching and joining the novices and becoming 
the core of an efficient group. This occurred at the construction of the 
boreholes in Priob'ye, this is practiced in the laying of oil and gas trunk 

lines, and at certain other construction sites. 

When it is not clear where to settle individual arriving workers of course 
it is very complicated to solve this problem with whole brigades, WNever- 
theless, the organs who are responsible in the ministries for supplying 
personnel to the construction site should focus on such a form of creating 
collectives and secure the constancy of the brigades. It is too expensive 
for the national economy to have that period of oscillation that is charac- 
teristic for many objects when the collectives are gathered haphazardly, 
And at KATEK for the construction teams it is very promising for the program 
has been computed for tens of years ahead! 

So far about 500 requests have come to KATEK from workers of the most diverse 
specialities who want to work on the construction of GRES-1 who are ready to 
come as soon as...they are given housing. Next year the komsomol central 
committee intends to send 10,000 of its messengers to the all-union shock 
construction site, they only need to be settled and greeted, And here 

they will do without any temporary »arracks and small stoves, The local 
party and soviet organs are firmly holding to this course, Nothing temporary, 

such is the motto and task of the unique construction site. And fidelity 
to this principle will be observed only with the active support and inter- 
action of the builders who are the main for today at KATEK, the Ministry 
of Power and Electrification and the Ministry of the Coal Industry, 

Today the parts of houses for the KATEK construction site are supplied 
from a dozen cities, at times miles and miles away, from Nazarov, Tom'- 
Ysa, Krasnoyarsk, Achinsk, Kansk and Bratsk, Unfortunately, often they do not 
transport what is in the plan and what is stipulated by the architects, 

“I will give you what I Often they operate entirely on the principles 



don't need.” Evidently such a situation should be decisively altered, The 

Ministry of Power and Electrification should mobilize to the maximum the 

rasources of the house building enterprises under its jurisdiction that have 

been entrusted with providing for the first stages of KATEK, and cali to 

discipline those of them that are violating the delivery schedules, The 

main thing is accelerated development of the house building intended for 

KATEK. This alone will become that key that will open the door to the 

city of the future, and to the construction sites of the main objects, the 

GRES and open-pit. 

But what did we hear after returning to Moscow from the deputy minister of 

power and electrification of the USSR V. A. Kozhevnikov: 

“What acceleration can you talk about if for next year the USSR Gosplan 
plans to allocate to us for all the objects of KATEK even fewer resources 
than this year, 8 million R? And only a fourth of the sum for residential 
construction. And here allocate, where to force in the first place, In 
Sharypov itself one can expect the start-up of the house-building kombinat 
only in 3-4 years, and in Nazarov where we also have a base, no sooner than 
in a couple of years, The computation for new facilities of house-construc- 
tion at our Tom'-Usinsk plant in Kuz»ass-- there start-up work is already 
unfolding...” 

Yes the words of the important leader who is treating the important construc- 
tion site do not fill us with optimism. The more so since in this same Tom’- 
Usinsk the situation is far from that which is presented in the ministry, 
although at the main site of KATEK they are ready to send there the so 
scarce groups of builders, While in the KATEK headquarters that is operating 

in the Krasnoyarsk territory party committee they believe that it would be 
more correct to mobilize forces for the construction of the plants of 

house construction in Nazarov located nearest of all to the main site, 

This is how the task has been set for guaranteeing even today a great turn 
in work on the site, but there is no unified opinion and no strictily 
substantiated concept from which end to start on it. Although such a con- 

cept was required immediately, as Son as the creation of KATEK was started, 
But not a single department took such an initiative on itself, The Gosplan 
workers approach the matter with one ruler, the ministry, with another, 
starting already from their own sciles, and at the site the conviction is 

correctly advanced: "Nothing can be done at the GRES site until there are 
houses and social and cultural facilities,” 

For besides the main production objects, the coal open-pit and the GRES, 
it remiins to begin construction of the repair plants, set-forming bases, 
assembly areas, tens of kilometers of engineering lines, superpower trens- 
mission lines and substations, automobile roads and station railroads whose 
laying, by the way, neither the RSFSR Ministry of Automobile Roads nor the 
Ministry of Transportation Construction is hurrying with, 



An unlawfully large number of discrepancies have been created at the initial 

stage of construction, Today at the site there are general customers and 

general contractors, but there is no general planner, And skilled super- 

vision of the correct implementation of the planning solutions and opera- 
tional interference in necessary cases are extremely needed, The errors 

and omissions are too expensive, 

de have already mentioned the case of the boiler house, And here is *notter, 
The people of Krasnoyarsk suggested to their colleagues of the Leningrad 
branch of the institute “Orgenergostroy” that the latest, rapidly re- 
adjustable equipment be used in the planned house-builiding kombinat, bdut 

it happened that they had not yet heard about it, moreover on the path 
< of using the innovation the:« were so many departmental obstacles that 
the suggestion remained undecided, 

KATEK in all respects today has been inserted in a number of the most impor- 
tant creative programs. This means that everything in the plans must reet 
the last word in science and technology. That is why it is justified if 
the USSR Gosstroy has taken under its special custody the establishment of 
the new fuel and energy base, 

At the same time in the interaction of the departments that are responsible 
for the construction site the same pattern is observed of separateness in 

the setting up of territorial-production complexes and large industrial 
centers which was discussed at the "round table” held by the editorial 
staff of SOVETSKAYA ROSSIYA in Krasnoyarsk during the last year's “Siberian 
Route” and in other mterials of the newspaper ("From the Position of the 
Department"--11 April, “Program: Siberia”--9 August, "To Different Sides”-- 
4 September of this year), With such a situation the difficulties that 
arise in the pioneer period will have an even more serious effect when it 
will be necessary to solve not only the residential problem, but also the 
broadest circle of other problems, economic, technical, social, which 

will require a new system of control over the formation of such complexes. 
The next correspondence vil] discuss ccntrol. 



FUELS AND RELATED EQUIPMENT 

CEMA PROGRAMS PROVIDE COOPERATION IN SUPPLY OF FUEL AND ENERGY 

Moscow MEZHDUNARODNAYA ZHIZN* in Russian No 11, Nov 79 pp &-% 

Excerpts from article by Yu. pekshev: “Long-Term Tar Programs for 

Cooperation of CEMA Countries” | 

_Text_ The beginning of the fourth decade of existence of CEMA was mrked 
by an exceptionally important event, the completion of development of 
a set of long-term target programs of cooperation (LTPC) in key areas of 
material production for the period up to 19%). Five interrelated programs 
are called upon to promote a satisfaction of the needs of the CEMA countries 
for energy, fuel and raw materials; for modern types of machines and equip- 
ant; for solution cf the food problem; for supplying the efficient needs 

of industrial goods of national consumption, as well as for the development 
of transportation communications, 

These programs were formulated on the initiative of the communist and workers’ 
parties of the CEMA countries in accordance with their general course for 
the development and deepening of socialist economic integration. Their 

realization will strengthen the material base for the further convergence of 
the CEMA countries in the field of economics, politics, defense, ideology 
ana Cc uit re. 

The adoption of the LIPC means a further strengthening of the planning 
principles in international economic cooperation. Economic cooperation of 
the CEMA countries acquires an ever more complex, multifaceted nature. 
of the important features of this cooperation becomes the direction uni- 
fication of forces and resources to realize large-scale projects, intensify 
e¢paration and cooperation of labor in the area of production, science and 
technology. Here especial attention is focused on a further increase in 
the efficiency of production based on the development of joint scientific 
research and planning-design work, and introduction of tie achievements of 
technical progress into the most important areas of the nition] 

One 

economy. 

The LTIPC has been called upon to promote the further convergence and 
balancing of the ievels of economic development of the fraternal countries, 
the broad participation of those less developed in an industria] relation 



in measures for specialization and cooperation in production, assimiia- 

tion of the leading achievements of science and technology, and increase 

on this basis of the export of finished products. 

Bach of the five LIPC includes the basic, fundamental conclusions that 

determine the strategy of cooperation of the CEMA countries to satisfy the 

aconomically substantiated needs for the corresponding types of products, 

as well as the subprograms developed op their basis that contain specifi 

measures for the branches and sub-tranches. 

According to the main measures included in the LIPC the most important 

technical and economi: indices are cited that ages pares their extent. 

Countries are defined that participate in their formulation, organs of 
CEMA in whose frarsework cooperation of countries is implemented for the 
given measure, as well as the periods for preparation of general or other 

multilateral agreements. 

One of the most characteris 

f their close correlation 

the peop.e 

ic features of the long-term programs consists 
o the interests of increasing the welfare of 

of the CEMA countries, All the programs are mutually inter- 
related, and subordinate to a single main goal--development of economic 
und scientific-technical cooperation for the good of the peoples of the 

ocialist countries, 

> 

long-term target programs have a complex mature: for each problem 
all the questions are solved that are linked to the conducting of scientific 

research and experimental design work, with the setting up of new or the 
expansion of the extant production, and paths are defined for providing 
production with the necessary equipment of high technical level, 

-“™ 

The LTPC are computed up to 1990. Im this time mary basic problems can 
(a sved for which the five-year period is too short. The adoption of 

-ong-term target programs in time precedes the formulation of national five- 
year pians, which makes it possibile tc corredate these pany with the LTPC 
and isolate the resources necessary for the realizatix {f_ the LTPC. Cor 

puted for more than a 10-year period of tine the LIPC ¢ as if span the 

bridge between the related five-year plans : 

The LTPC are an important link in the forminr ystem of Joint planning 
ctivity of the sociaiist states and make this system a more integral one 

with ciear interaction between its components. 

n the developmnt of the LTIFC in the field of energy, fuel and raw mterial 
the countries of USMA started from the fact that an important positive 

ent in the develipment of the national economy of cooperation of the 
wa a > * . VA ntrie e higt ree ppay with fuel and raw material 

rea ce aor > he nr we * r ce »** q | wort) « ee r | ! r pl duc mn in @ach country and mutual : ippiies, 
Jtua.s. SuUpp.ies cover the import needs of the CEMA countries for coal and 

natur , imost completeiy, for oi. and petroleum products by 80%, 
and for iron ore by 75-80% 



The fuel and raw material branches of the European countries in CIMA are 

mainly based on modern technology and engineering. The CEMA countries in 

1978 generated 1.613 trillion kilowatt-hours of electricity, which is almost 

12 times greater than the 1950 level, they extracted correspondingly oil-- 

589 million tons, or 13 times more , natural gas--406 billion cubic meters, 

or 44 times more than in 1950. The production of pig iron reached 146 million 

tons in 1978, and steel--211 million tons. 

The CEMA countries currently occupy the leading positions in the world for 

the development of the extracting branches of in‘ustry. In the world sum 

for extraction of coal and anthracite the CEMA countries are responsible 

for over 2%, oil--about 20%, gas--over 2%, for the generation of elec- 

tricity--over 21%, for steel smelting--over 30%. On the whole the CEMA 

countries are responsible for about + of the world consumption of fuel and 

energy. The European countries of CEMA on the average consume per capita 
over 5 T of fuel (in conversion for the comparison fuel), This figure 
indicates the high level of their economic development, For comparison 
we note that the world consumption of energy resources per capita in 1975 

was 2 7, and in the Commor. Market countries--4.9 T. The per capita con- 
sumption of electricity in the CEMA countries reached a high level. in 
Bulgaria in 1978 this index equalled 3,500 kilowatt-hours, in the Polish 
People's Hepublic--3, 300, in the USSR--4,600, in the CSSR--4,600, in the 
GDR--5,700 kilowatt-hours. In such developed capitalist countries, as for 
example, Italy, the consumption of energy resources is 3,000, and in France, 
3,900 kilowatt-hours. 

The Soviet Union has been and remains the main supplier of fuel and elec- 
tricity to the CEMA countries. In this five-year plan (1976-1980) the 
CEMA sountries will receive from the Soviet Union almost 370 million T 
of oil, 88 billion cubic meters of natural gas, and 64 billion kilowatt- 
hours of electricity. 

ne should especially stress that the Soviet supplies of fuel and energy 
resources to the fraternal CEMA countries are being made under considerably 
more advantageous conditions than those existing on the world market. In 

~~ om 
sal 

, 

rar 1 sovi >il was exported to the CEMA countries for a price 25-30% 
lower than the price on the world market. This is especially important 

. : _ ~wy -- nder conditic 
* 

ons of the high level of world prices for fuel and raw 

materials, At the end of 1977 the prices for mineral raw materials were 
ve tne 1970 level 5,7-fold, and for oil--7.5-fold, The total gain of 

ne CEMA countries only as a result of buying oil and petroleum products 
lower prices in the Soviet Union and not on the world market for 1976- 
will be over 5 billion R, Thanks to the noted advantages the fuel 

ana energy crisis that has developed in the world, although it has had an 
effect on the economies of the CEMA countries, however has not resultod in 

iS consequences, On the whole the economies of the socialist 
continue to develop at stable and high rates and are success- 

fuliy implementing the planned social prograns., 
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However, the fuel and raw material problem in the long run can only be 

reliably solved by the collective efforts of all countries of cooperation 

based on a unification of their financial, material, and in individual 

cases, also labor resources, 

The most important trends in the solution to the fuel and energy probiem in 

the LTPC are the increase in production of solid types of fuel, intensi- 

fication of oil refining, development of atomic power engineering, arrange- 

ment of the energy-intensive branches in the regions of fuel extraction, 

and measures for the efficient consumption and conservation of fuel resources, 

In the next decade (1981-1990) even according to the most optimistic esti- 
mates, it is impossible to hope for the’ same or a close increase in oil 
extraction in the USSR such as is expected in this decade (1971-1980), 
280 million tons. In the next decade the Soviet Union has to make enormous 
capital investments to the oil industry only to maintain the attained level 
of oil extraction, Moreov*r, the European sector of the USSR, like the 
European countries of CEMA are experiencing an acute fuel shortage, especi- 
ally of oil and gas, as well as of a number of other types of raw material 
and materials, The main centers of their extraction and production in the 

Soviet Union are being moved to an ever greater measure to the eastern 
regions, 

This governs the need for the CEMA courtries to focus considerably more 
attention on the development of their own extraction of solid types of 
fuel, more complete use of the available hydraulic power resources, Almost 
all the CEMA countries have their own significant resources of pit and 
brown coals, lignites and shale, For example, Poland has large supplies of 
pit and brown coals. Scientific and technical progress in extrattion and 
enrichment of solid types of fuel, new methods of the energy and technological 
use make it profitable to involve in the national economic turnover those 
fields whose development was previously considered inefficient. 

In order to satisfy the growing demands for liquid fuel it is planned to 
considerably increase the depth of oii refining. Approximate computations 
demonstrate that the output of light oil products must be increased by 
1990 »n the average to 60-65% versus 45-50% currently, It is also pro- 
posed to further develop the mutually advantageous cooperation of the CEMA 
countries with developing states, in particular in order to increase the 
buying of oil from them in exchange for products that they need that are 
manufactured in the CEMA countries, 

Atomic power engineering will cccupy an important place in the energy 
balance of the CEMA countries, In the European countries of CEMA and in 
Cuba with the technical cooperation of the Soviet Union a number of nuclear 
electric power stations will be built with total rated output 37 million 
kilowatts, Two large AES are planned for construction by the joint efforts 
of the interested countri 
the electricity generated 

ies on the territory of the USSR, Whereby half of 
at them will be transmitted to these countries 

according to their percentage of participation in the construction, The 



realization of the plans of cooperation for the development of nuclear 
power enegineering will permit the CEMA countries to generate and import 
electricity in a quantity that is equivalent to 70 million tons of compari- 

son fuel in calculation for a year. 

For the purposes of further unification of the energy systems the LTPC 

provides for the construction of inter-system power transmission lines 
with voltage of 73 kilovolts. This year the first such line Vinitsa- 
(USSR)-Al'bertirsha (Hungarian People's Republic) was put into operation, 

Of unique importance for the increase in the fuel and energy, and raw 
material potential of the CEMA countries is the joint construction of 4 
complex for the extraction and refining of natural gas on the base of the 
Orenburg field, and the putting into operation of a trunk line gas pipe 
“Soyuz” extending 2730 kilometers. On this gas pipeline the CEMA countries 
will receive over 15 billion cubic meters of gas per yaar. The computations 
of the GDR specialists demonstrate the high effectiveness of this structure: 
the amount of natural gas that the GDR will receive annually on the gas 
pipeline is equivalent approximately to 20 million tons of brown coal, The 
extraction and refining of it under the conditions of the GDR would have 
required resources 2,5-times greater than the percentage participation of 
the GDR in the construction of the “Soyuz” gas pipeline, 

Measures of the LTPC in the area of ferrous metallurgy provide for complete 
satistaction of the needs of the CEMA countries for ferruginous raw 

material, For these purposes it is planned to construct by the joint efforts 
of the interested countries two mining and enriching kombinats and a mine 
of total output for production of pellets and iron ore concentrate 17 mil- 
lion tons in conversion for pure iron. 

The realization of *he pianned measures for development of the nickel 
industry in Cuba will permit satisfa tion of the needs of the CEMA coun- 
tries for nickel, 

The broad gamut of measures for cooperation touches the chemical industry, 
it is planned to develop production in the USSR for supplies to other CEM 
countries of energy-intensive chemical products: ammonia gas, methanol, 
polyethylene, polyvinyl chloride resin, isoprene and polyvinyl rubber in 
exchange for less energy- and material-intensive chemical products. 

The growth of consumption of fuel and raw material resources today makes 
the problem of the most efficient use of all types of energy carriers and 
raw materials, and all resources that the CEMA countries possess much more 
acute than any time previously, And in the achievement of this goal the 
cooperation ¢ the socialist states can yield much more than the isolated 
efforts of each country. In the area of the efficient consumption and 
conservation of fuel and raw material resources an important role belongs 
to the exchange of experience and the introduction of the achievements of 
one country into the practice of others, 



area of machine construction has the goal of equipping and 

with technically advanced machines and equipment selected 

key branches of the material production of the CEMA countries | including 

the material and technical base of machine construction itself) by intro- 

jucing advanced technological processes, increasing the level of mechani~ 

zation and automation of production, and the wide use of new computer 

technology and automated control systems. 

o »lanned to achieve the goals set in the LIPC by the forms of ccopera- 

tion verified by practice. Among them of the greatest importance are inter- 

national specialization and cooperation in production, coordination of 

plans, conducting of joint scientific research and experimenal-design work 

to create and introduce new types of equipment. On broader scales wnifi- 
cation of forces and the material resources of the countriés will be 

ployed to create new, reconstruct and modernize the extant production 

ants. Work pust unfold on a new level for standardization and unifi- 
cation of aggregates, assemblies and parts permitting the organization of 

mass and large-sexies specialized production. 

ne of the most important trends of the LTPC for machine construction is 
the supply of machines and equipment to the fuel and energy and raw material 
branches. Wajor tasks have been set for the creation and mastery of new 

types of equipment for the AES based on the leading technology. The leading 
role in this matter belongs to the Soviet Union. The flagship of nuclear 
machine construction is the specialized plant under construction in Volgo- 
ijonsk, Atommash, At the end of last year its first phase was put into 

Sparation with output of 3 million kilowatts of reactor equipment per year, 
Next year the entire complex of the plant will be put into operation. 
Czechoslovakia will make a considerable part of the reactors for the AES 
under construction in the fraternal countries, 

The need for a further increase in extraction of solid types of fuel pre- 
jetermined the deve lopnent of special measures to supply the needs of the 
CE countries for the corresponding machines and equipment Creation is 
envisaged by joint efforts of plants to produce mechanized timberings, 

extraction and entry-driving machines, enriching equipment, etc. The 
world’s most powerful rotary excavator that extracts 5,000 T of coal per 
hour (ERSnD-500) that was recently assembled in Ekibastuz can serve as 
in example of new equipment. 

Yet another very major task set in the LTPC in the area of machine con- 
struction is the creation an C rganization of production of large, tech- re ,] 

nically complicated units for deep refining of oil, as well as equipment 
for drilling deep wells and for offshore drilling, 

7 ~ : - TM shin + or i. ? - ° +} ‘ . ‘he adoption of the LIPC that specify and develop the complex program for 
ialist economic integration determined the main content of the CEMA 

.ctivity and all its organs at the current stage, The work of the CEMA 
ind other international organizations of the CEMA countries to a greater 
measure is concentrated on the implementation of systematic ooperation 



of labor in the area of production, science and technology. The direct 

task for the next segment of time consists of preparing and concluding on 
the basis of the LTPC of long-term multilateral and bilateral agreements, 

and then guaranteeing complete realization of the commitments following 

from then. 

In adopting the LTPC the CEMA countries again confirmed their readiness to 
actively participate in the international division of labor in accordance 
with the unchanged course of their peace-loving foreign policy in the spirit 

f the principles and commitments contained in the concluding act -f the 
Conference on European Safety and Cooperation that took place in Helsinki, 
and to promote the establishment of mutually-advantageous international 
economic relationships. The CEMA countries will continue to develop the 
relationships of cooperation with third countries belonging to different 
social systems, in the interests of deepening international division of 
labor on a correct, equitable and mutually-advantageous basis, 

, a ab eed 
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A. Samoylenko (Alma-Ata): 
The Amount of Karaganda Coal-- 
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Today we are obliged to think not only about ourselves 

ind our children but also the children of our children. 

e must be thrifty with each lumb of anthracite, each 

tor f petroleum. Not ne particle of this wealth must 

rittered away or wasted. 

T is the way the party sees it. ". « . One of the 

Ke rAaAskK!' »™ rites yomrade L. I. Brezhnev in his work 

Virgi Inds, "is t make thrifty ar rational use 

f everything we have that is produced in this country. 

daste cannot be allowed, and the larger the scale of 

e economy the more damaging any wasteful approach 

iS. 

With today's interview with the pr tion director of 
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f Question Nikolay Aieksandrovich, we are well aware today of the value 

f natural resources such as coal. we Anow frnat he miner's labor, 

despite the present level of mechanization, continues to be very diffi- 

slt and sometimes dangerous. . . This is all the more reason for all 

f us to be more thrifty with coal and make the most rational and eco- 

nomical use of it. In this regard, I should like to know how things 

stand with Karaganda pal. 

Answer Well, let's see. . . Today everyone is aware that we must be 
thrifty with our natural resources. But awareness alone is not enough; 

it is essential that the often wasted coal, oil, and ore become the 

persona oncern of people, especially those who are working or are 

involved in the sphere of the extraction and utilization of natural 

sources. Yet we still ignore obvious facts lying on the sur- 

face. When we say “nature” or “natural resources" we immediately add 

"conservation, “reproduction.” Alas, the worked mineral deposit dis- 

ippear rever. . . Man has only one choice--to make rational, "pure" 

se of the gifts of nature and, in using them, keep in mind that a 

rle kilogram of il that frittered away can never be retrieved. 

repeat, this concern for irretrievable loss must be instilled in 

» ¢ ple. * « 

N ’ he miners' work. People are well aware that the work is 

lif They have read about it and seen it in the movies. .. But 

;, to put it mildly, is a simplified one. Most often people 

er , to speak, a nm a parade--record production, high- 

De. 5 flowers on completion of a record shift. But a mine 

nea work at jepth of 7 meters, whe every ‘D, every tunneling 

movement "adtusts" the enormous il pressure, ground water, explosive 

methane, ¢s« ing gases, rock bursts. . . And it is in such conditions 

that the mine? strive to get everything out of the deposit, to strip it 

clear This a difficult matter. It is sufficient to note that 

scier t ind mining specialist re nstantly involved in striving to 

impr e effectiveness i mineral extraction. The state is spending 

Lili tr les on this. And today we are taking coal that only 

\ erday was considered inaccessible. That which is most offensive to 

t miners begins when this il, mined with such difficulty, is brought 

t the surface and l\oaded on rS. se 

uesti D 1 mean t ay that part f the coal is t in transit 

t the nsumer? 

Answer I mean to say that losses i] he production links 

per umer'’ compel us ft: pe in irresponsible attitude to 

t he if fi t abor of the miners. . 

et ou irt ith the shipping. We could spend a t time reproach- 

the rail freight s« e, we could talk about w from year t¢t ear 

is rains "sow'' thousan f tons of valuable Karaganda il 
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atmosphere and along the roadbeds. I nstead, let us discuss 

s to study the problem 

ting Karaganda coal during rail shipment. The research was 

ut, and the result was a huge work which unemotionally, in the 
of figures and photographs, depicted the railroad fate of our 

wme to read to you a few lines from this work... 

tac Ce . . In lve we asxec tf he scientist 

a real idea of the amount of annual estimated losses of coal in 

by rail let us note that an operation such as Mine No 121 of 
l\' has to operate the year round to make up for these |! 

wee, the work of an entire mine in our coal basin goes for 
through the fault of the railroad. And there are 26 mines in 

n Could you tell us about the capacity of the mine mentioned 

ote of the research of the Novosibirsk Scientific-Research 

e of Rail Transport... 

Now this mine is known as the Aktasskaya. (its average capacity 

lion tons per year. Now you can see why I chose to cite this 

», not the only one. I ama practical man. And I believe that 

like this are more convincing than any emotional arguments about 
ften treat our natural enereyv resources. I don't know about the 

1ilroaders, but we miners look at these losses in terms of more than 

their material value. It is not difficult to compute the wasted 

rubl along the rail lines: With the present development of computers 

perations take just a few seconds. But who can compute the moral 

» and on what computer? It is not difficult to imagine the moral 

ffering of a man who knows for a fact that the results of his labor 

il be frittered away. 1 should think that it would rest just as heavy 

n the hearts of the railroaders as well. In any case, if 1 were a rail- 

ader I would not be very inspired by fulfilling the rail shipment plan 

if I knew about the damage inflicted on the shipper, as the transport 

workers call us. But, evidently, for the workers on the railroad this 

kind of assessment of coal losses i iseless lyricism. Sut we of the 

Karagancaugol' Association pay up ' e-half million rubles for these 

e every year. « « 

jue st You pay for you: wn il lost by the railroad?! Do I under- 

ta you correctly? 

inswer Yes, for coal lost by the railroads in transit t the con- 

¢ er it is we wi pay. In the researcn findings * saw photog-aphs of 

rail it arrivir it their destination and very likely you noticed how 

the « was wind-blown and leaking through holes in the cars. For some 

rea this wind-~blown and leaking coal is called "underload," and for 

tha wl ive to pay! And every year we voav one-half lliion rubles. . . 



Juestion, But the situation is absurd’ 

‘Answer’ It is not a situation; it is practice which has developed over 

many years! The fact is that the railroad, at least in recent years, 

bears no responsibility--neither moral nor material--for the safeguard- 

ing of coal in transit. And since someone has to be responsible-—nor in 

words but in rubles--this “honor” falls ro us. 

Question) But shouldn't there be some motivation for this obligation?’ 

Answer There is. I will explain. You see, according to present 

regulations governing shipments the responsible party for safeguarding 

the coal is the shipper, that is, we. And it would be all right if this 

practice continued if only someone would guarantee us the quality of 

cars and shipments. But no one gives us such guarantees, the railroad 

itself refuses. 

"Don't accept the cars if they are bad. First you accept them and then 

you complain,” the railroaders tell us. Of cours fe can refuse cars 

and testify that they are in unsatisfactory condit: no. In that case we 
wouldn't have to be responsible for the coal for the simple reason that 

it wouldn't be shipped. Take it or leave it, the railroaders tell us 

and promptly turn over their cars to more compliant shippers, and then 

we have to shell out to our customers for failure to deliver on time... 

You see how it works? Now you understand that the railroad is un- 

ashamedly taking advantage of the acute shortage of rail cars (how's 
that for a moral stance, how's that for unfair treatment of your 

partner’?), and for this reason we have been in an impossible situation 
for many years. If we ship coai in leaking cars we pay because, having 

accepted the cars, we also accepted responsibility for safeguarding the 

coal. If we are firm and refuse to ship, we still pay: For failure to 

jeliver on time. Of course it would be much less convenient to refuse 

bad cars and then, through arbitration, argue that we are in the right. 

And we can prove it (incidentall', our association's loading-transport 

administration concerns itself vith just such litigation), but it takes 

months to get justice. Yet th: coal is needed now, immediately--25,000 

ustomers in all parts of the country are waiting for it. And is a 

metallurgy combine going to be consoled by learning in the fall that the 

railroad was to blame for the fact that the coal it urgently needed did 

not arrive in the spring’? This is why, knowing how badly our industry 

needs the energy, ana hoping that most of the coal will get there, we 

end up consigning the coal t its long-suffering rail odyssey. 

juestion Nikolay Alexsandrovich, let’ just suppose that the railroad 

did ideal work--delivering the cars on time and, especially, coal cars 

in good mdition. In this case could we hope that losses would be 

eliminate 



Answer, Let's see what we mean by “losses”... If you mean literal 

losses--blown away, leaked through holes--then it is possible that the 

fatal “underloads" would not occur. But if we mean by losses the 

irrational use of energy resources (and, obviously, this would be more 

correct), then even in these “ideal” circumstances we would not be 

nsured against losses. Here's what this means in practice. On 
29 August of this year in the Urals area by order of the USSR Minister 

f Railways not two, not four, but eight (') special trains carrying 

Karaganda coal were held up, and again, thanks to the transport workers, 

we were placed in a position of innocent guilty parties. .. 

Question But weren't there substantial reasons for this? 

Answer l assure you that halting eight special trains is not an extra- 

rdinary incident but the result of the usual, routine failure to meet 

train traffic schedules. Doesn't it constitute a loss when hundreds of 

thousands of tons of valuable energy fuel get caught in railroad traffic 

losses are, $0 

to speak, mediated | oposredovarinyy}) in character, but the state still 

has to pay for them with real rubles. 

jams instead of going to be put to work? Of course these 

Juestion| Well, Nikolay Aleksandrovich, let us hope that the rail- 

roaders will pay attention to the facts you have stated concerning trans- 

port losses of Karaganda coal and express their own concrete, business- 

like remarks on these facts. But how about the final lLink--the 

consumer? 

Answer The absence of control over safeguarding of the coal during 

shipment opens up “nrusual possibilities for greedy initiative, for ail 

kinds of “private enterprise." Go into any loading-transport acminis- 

tration and you will find a file of letters from citizens who report 

cases of pilferage of coal being carried on the railroad. It must be Ra 
admitted that there are many such cases. Taking advantage of the 

negligent attitude toward <« al, lishonest people meet the special trains 

at stopping points carrying buckets and sometimes with their own dump 

trucks. . « 

But, alas, that's not all. The absence of control corrupts others 

besides “private entrepreneur:,." There was one time when the 

Cherepetskaya GRES lodged a laim against Karagandaugol' for an “under- 

load in the amount of almost one-half million rubles. Naturally, we 

sere put on our guard by the figure, which | enormous Compared with the 

volume of coal deliveries to such a "small sliber"™ customer. The 

association's people immediately went out there and made a thorough 

inve stfigation. What do vou think ft! y | ind ! The administration I 

t he herepetskava GRES, r ft mince words, had hidden away more than 

0, ror f coal and written iit ff under railroad losses. The 

‘lost’ 11 was found. And the power plant admitted that a “misunder- 

standing" had urred. Knowing, however that there hac been an 



For some reason we are complacent about the unusual abundance of our 

natural energy resources, we have got the erroneous idea that they are 
- 

nexznaustit . . nr le. Of course we possess vast energy resources, b 

sential that our sufficiency stem not only from our natural resources 

it also from our thriftiness. To conserve and, as a rojuit, replenish 

iT suntry's wealth is the economic and especially the moral purpose of 

ir life! 
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