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ELECTRIC POWER AND POWER EQUIPMENT 

PROGRESS ON TSELINOGRADSKAYA TETS REPORTED 

Alma-Ata KAZAKHSTANSKAYA PRAVDA in Russian 5 Jul 79 p 2 

[Article by correspondent V. Vasilenko: "The Power Heart of Tselinograd™] 

[Text] The first stage of the Tselinogradskaya TETs-2 has been connected into 
the unified power system. This facility, which has grown up near the oblast 
center, will now become its power center. The priority complex includes a 
steam boiler with a capacity of 420 tons of steam an hour and en 80-megawatt 
turbine. 

The power block will meet almost half of the demands of the growing industry 

here and, even more important, will solve the problem of heat supply to the 
city. 

The TETs-2 is a complex, highly planned priject which has required work on a 
large scale and in many sectors simultaneously. The general contractor, the 

Tselinogradgidrostroy construction and installation administration, and the 

specialized subcontracting trusts, Spetsgidroelektromontazh [special hydro- 
electric installation], Sredazenergomontazh [power equipment installation], 
Elektrouralomntazh [electrical installation], Kustanaysantekhmontazh [wastewater 
system installation] and others, have handled their tasks well. The builders, 
installers and setup men in the first-priority stage have exhibited smooth 
operational cooperation. This was brought about to a considerable degree by 
the operations staff created by the party pbkom. The brigades of Pavel Litov- 
chenko and Valeriy Zaychenko, as well as specialists in the TETs boiler piping 
shop Nikolay Dronin, Anatoliy Shul'gin and many others, have shown a spirit of 
selfless labor. 

All requirements for protection of the environment and use of water resources 
have been strictly observed in the construction of the Tselinograd TETs-2. 
The chimneys give forth a light, white smoke; moist gas purification has been 
installed. The ash heap is also of original design. The water which serves 
as a "transport" facility for ash removal is clarified and returned by gravity 
for recycling. 



The TETs uses Ekibastuz coal, the cheapest in the country. It is burned in a 

firebox in pulverized form. The first experimental intermediate mills for the 
fuel were delivered by the Syzran heavy machinery plant. After production tests, 
these mills will be produced by the enterprise for all power stations using 
Ekibastuz coals. 

The power station builders have resolved to make the second stage of the TETs-2 
operational in December. 
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ELECTRIC POWER AND POWER PRODUCTION 

LITHUANIAN POWER PRODUCTION SITUATION REVIEWED 

Moscow IZVESTIYA in Russian 12 Jul 79 p 2 

[Article by correspondent I. Kasyukov: "A Strict Accounting of Fuel") 

[Text] A child of the postwar five-year plans, the Litovskaya GRES in Elek- 
trenay, recently produced its 100-billionth kilowatt-hour of electrical energy. 
Currently Lithuania is producing 145 times as much electric power as in the 

last year of bourgeois rule. 

Soon the powerful Ignalinskaya nuclear power station, which is being built in 
Snechkus, will join the eight existing units of the Litovskaya GRES. Each of 

its reactors will have nearly the same capacity as that of the entire Litov- 
skaya GRES. The production cost of a kikowatt-hour will be two-thirds as much. 
Even Lefore that, the thermal power station in Mazheykiay will go into opera- 
tion. Another large and--in particular--highly economical power production 
facility will be the pumped-storage station whose construction has begun near 
Kaunas. At night, using excess energy, its units will pump water from the 
"Kaunas sea” into a manmade basin a hundred meters apove. In the daytime, 
when the requirement for energy generally increases, the force of the water 
descending from the basin will turn the turbines and produce electricity. 

Lithuania's power industry workers and leadership have made the decree of the 
CPSU Central Committee and the USSR Council of Ministers "On Providing the 

National Economy and the Populace with Fuel and Electrical and Thermal Energy 

in the Autumn-Winter Period of 1979-1980" a reality. 

“Currently the planned repair of power station equipment, <transmission lines 
and distribution networks is proceeding at a stepped-up pace," says deputy 

chief of the Main Production Administration of Power and Electrification, 
Lithuanian SSR, A. Stumbras. "The electric transmission lines and substations 

which supply the elevators and grain reception points have already been put in 
order. The accumulation of fuel for the autumn and winter period has begun. 
There is every reason for confidence that by the beginning of October our elec- 
tric power stations will have the specified reserves of all types of fuel." 
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ELECTRIC POWER AND POWER EQUIPMENT 

LENINGRAD ASSOCIATION EXPANDS AES EQUIPMENT PRODUCTION 

Moscow PRAVDA in Russian 24 Jul 79 p 1 

[Article by A. Kornyukhin, Leningrad: “Izhorskiy Zavod's Million-Kilowatt Unit") 

[Excerpts] The Izhorskiy Zavod Production Association imeni 
A. A. Zhdanov has completed the manufacture and delivery to 
the Novovoronezhskaya AES of equipment for a million-kilowatt 
power block. The association's chief designer, B. Maslenok, 
tells us how this victory was forged. 

The greatest difficulty was that of increasing reactor capacity from 440,000 
kilowatts to a million while keeping the same dimensions. 

Before the new reactor was built, the designers and production workers had 

also to consider how to ship it to the place where it was to be installed. 
For it was impossible to rebuild bridges or tunnels or change the turning 
radii of railroads for a small number of trains. Although the reactor vessel 

ie cylindrical, it weighs considerably more than an ordinary railroad tank 
car. It was necessary to use a special transporter and to overcome other tech- 

nical barriers. For example, the energy output was to be increased by a factor 
of mre than 2, which gave rise to several problems. 

Let we say that the concept of strength takes on a deeper and broader meaning. 

The reactor and heat exchange equipment work under the harsh conditions of 
penetrating radiation and high temperatures and pressures. In the reactor sys- 

tem with an electrical power output of 440,000 kilowatts, the pressure is 125 
atmospheres and the temperature does not exceed 330 degrees. In the million- 
kil' watt unit, the pressure and temperature are higher. This means that the 
strength of the reactor must be increased. 

he production workers had to create metals and welding materials of special 
purity. For this purpose the enterprises’ shops have been equipped with vari- 
our kinds of steel making facilities, including even vacuum installations for 
refining molten steel. 

Weak points were found in the welded joints of the reactor vessel. 



We begcn to look for sew procedures so as to bring the veldin; quality to 

nuclear grade in a short iime anc to give the «-i4s the save structure as the 

metal in the parts to be welded. Of course, the peosle at Izhorskiv Zavod 

did not overcome these complex tasks all by themselves. Two years azo, asso- 
ciations, plants, planning and scientific research institutes, a design 

bureau and the VUZes of Leningrad concluded « creative sctertific an technical 
cooperation agreement for the creation of a nuclear power unit contzijning the 
VVER-1000 reactor. 

The Izhorskiy Zavod production association is expanding its capabilities. In 
the area adjoining its existing facccries it is building new facilities for 
nuclear and power production equiprent. Currently the construction is pro- 
ceeding slowly. The Izhorstrev trvst, which was speciaily organized for con- 
struction of the new facilitiez tox the enterprise, must speed up the pace of 
its work. 

Currently the shops in which fabricatic=: of the atomic power units was mastered 
look differently than at the beginning of the road. High-ouwtput machine tools 

in the boring group, automatic gantry and cantilevered welding units and heavy 
overhead traveling cranes are being installed, along with equipment for heat 
treatment of parts of the reactor vessel. Modern equipment is used for stringec«t 

quality control. Quite recently a linear accelerator vas exclusively the pro- 
perty of a physics laboratory or a large research center. Now it is one of the 
means of nondestructive quality cortrol used by practical workers. 
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ELECTRIC POWER AND POWER EQUIPMENT 

PROGRESS IN OVERCOMING BELOYARSKAYA AES CONSTRUCTION BOTTLENECKS 

Moscow IZVESTIYA in Russian 10 Jul 79 p 2 

[Article by correspondent V. Biryukov: "On the Priority Construction Site”) 

[Text] At the Beloyarskaya Nuclear Power Station, the installation of the third 

reactor, the BN-600 fast-neutron reactor, which is also unique in design and 
manufacture, is under way. 

The unit is of impressive size. In an area of a few hectares, 115 basic and 
auxiliary services have been set up, forming an single production complex. 

About 2,000 builders, installers and setup men have done eleven and a half 
million rubles worth of construction and installation work since the beginning 
of the year and have considerably exceeded plan levels of capital investment. 

Until recently, equipment suppliers, particularly of nonstandard equipment, vere 
considerably behind the approved schedule. Then the “workers’ relay," which 
was born on the far-off Nurek River and which has successfully moved to many 

cities and power construction sites of our country, came to the help of the 
collectives working on the Beloyarskaya site. Some 18 enterprises, equipment 
suppliers, design, scientific research, construction-installation and setup 
orga.izations which had sent their representatives to the settlements of 
Zarechnoye, signed creative cooperation agreements with the Beloyarsk power 
engineers. 

The last three months, April, May and June, did a good deal to decide the 
success of the undertaking. In the opinion of station director V. Malyshev and 
party committee secretary V. Zakharov, during this short period the ties between 

par icipants in the workers’ relay strengthened visibly. Previously laggard 
sup»lier plants found latent potential and forged ahead. The collective of the 
Lu‘ sk instrument making enterprise has already sent 3,350 of 3,900 pieces of 
equipment, while the Uralelektrotyazhmash [heavy electrical equipment] produc- 
tion association has manufactured electrical engines for the main circulating 

pumps ahead of schedule, the Berezniki chemical workers have made their sodium 
shipments ahead of time, and the Chekhov power production machinery plant has 

given an estimable working guarantee of its production. 



“Itc is important to note,” Vladimir Ceorgevich Zakharov told us, “that in that 
short period the workers and power production specialists’ personal contacts 
with their associated organizations were strengthened. Many of us visited 
enterprises in Moscow, Leningrad, Gor‘kiy and the Ukraine, spoke to the collec- 
tives and discussed operations on the Beloyarskaya project. And this aided in 
an exchange of production experience and lit the flame of competition. In turn, 
representatives from the collectives of plants bound to the Beloyarsk pover 
workers by cooperation agreements began to pay more frequent visits to Zarech- 

noye and shared in advanced experience.” 

"We are now faced by two main tasks," added Vladimir Mikhaylovich Malyshev, 

“to perform a series of operations on the reactor as fast as possible, to 

assure physical startup at the rigidly specified time, to see that the reactor 
cooling circuits are filled with sodium, and to begin testing the installations. 
Then we will fulfill our commitment, inscribed in the collective agreement: to 
have the energy block in operation ahead of time, by 22 December.” 

Let me say bluntly that difficult goals have to be achieved in Zarechnoye--the 
more so because not all participants in the workers’ relay are keeping up with 
the pacesetters. The Gor’kiy machine builders and the Perm’ cable manufactur- 
ers are 1 1/2 to 2 months behind schedule in deliveries of equipment and 
materials. Im particular, the Kenkabel’ [cable] plant has failed to provide 
the Beloyarskaya project with sore than 2 kilometers of special cable. The 
transport workers nave not shown sufficient collective cooperation: some of 
them do not always give the green light to cargoes sent to the Belo. ~skaya 
AES. It was recently discovered that turbogenerators sent by the Khar'kov 
Elektrotyazhmash [heavy electrical machinery] plant had already been sitting 

on spurs at the Aktyubinsk station for 45 days. 

This is one side of the problem that has developed, but there is another of a 
purely local character. The service organizations on the construction site, 
the capital construction department of the Beloyarskaya AES and the construc- 

tion administration of the Uralelektromontazh trust are housed under one roof, 

but they are frequently separated by the walls of alienation. 

Strict oversight and an exacting attitude toward the contractual commitments 
are the baton of the workers’ relay. These requirements must be combined with 

comradely contacts and interaction. But this does net mean that specific short- 
comings on the part of some should be glossed over by others. Unfortunately, 
both purchasers and subcontractors are guilty of many errors and poorly-done 
jobs, which are affecting the timing and quality of construction and installa- 
tion work. A few days ago, discussing the state of affairs in the Beloyarskaya 
priority project, the Sverdlovsk CPSU obkom roted behind-schedule work on a 
number of the most important facilities: assembly and purification of the 
sodium has not been completed, the installation of reactor mechzaisms has not 

been completed as specified in the schedule, and ancillary services are being 
made operational only slowly. 



Visiting the construction site of the third reactor, one easily realizes how 
great the effect of the collective agreement is. Equipment is arriving con- 

tinuously, and frequently there is not even a place to put it. The crux of 
the problem is currently elsewhere: there are not enough installers, setup 

men and electricians. To staff the installation and setup services, 600 

highly-skilled specialists are required even today. Only then will it be 
possible to complete the remaining two-thirds of the startup adjustments on 

schedule, 

The oblast construction project staff is undertaking a maneuver aimed at trans- 
perring the required people from other construction sites in the Beloyarsk re- 

gion. This is not a simple matter: workers in the main trades are needed 
everywhere. Here, at the nuclear power station project, staffing is especially 
the concern of the three leading trusts of the USSR Ministry of Power and 
Electrification: Uralenergostroy [construction], Uralelektromorntazh [eiec- 
trical installation] and Tsentroenergomontazh [power equipment installation]. 
Unfortunately, their leaders are showing little concern for the staffing of 

the construction and installation subdivisions with the required types of 
specialists. The sectorial staff should solve the problem expeditiously wth 
workers for the complex that is under construction, using the reserves of spe- 
cialized edvcational institutions and preparatory courses. Quick assistance 
from the purchaser is also required. In June it undertook to allocate 200 
construction workers to the priority facility. This responsible commitment 

has not yet been honored. 
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ELECTRIC POWER AND POWER EQUIPMINT 

POSSIBLE TRANSMISSION LINE PARAMETERS AT THE BEGINNING OF THE NEXT CENTURY 

Moscow ENERGETIKA I TRANSPORT in Russian No 3, May-Jun 1979 pp 3-5 

[Article by V. N. Popkov, Moscow; read at the SIGRE Round Table Conference, 
1978) 

[Text] In recent years power engineers in various specialties have been giving 
more thought to how their field will look in the future. 

Indeed, the question of where the branch of technology that we serve is going 
is entirely appropriate, and there are many approaches and answers to it. One 
possible approach, although it may not be the best, is extrapolation into the 
future of the main determining tendencies of past developmeni<| history, of 

course with the stipulation that this extrapolation be based on sufficiently 
representative retrospective data and that it not be invalidated by the 

carrying over of the numbers into new qualitative solutions. 

In addition it is important that what is extrapolated into the future be not 

simply past figures, but rather the trends that have emerged over three quarters 
of a century, at the basis of which is the general principle of electric power 
and engineering: the advantages of concentrating electric power production and 
centralizing electrical supply. Centralization in turn is achieved by unified 
electric power systems, and the means of unification is electrical power lines, 
the voltage of which is a function of the capacity of power systems and not 
only of the length of the connections. This is why it is possible to extra- 
polate existing tendencies regardless of future methods of power production, 
the geography of distribution of generating capacities, the nature of population 
distribution and the like. 

Instructive in this regard is the history of development of high voltage AC 

transmission lines. When we speak of AC power line voltages we will be consid- 
ering them rather as a synonym of carrying capacity without regard to whether 

AC or DC lines, land lines (as at present) or lines enclosed in special pressur- 
ized gases, or even future superconducting lines are involved. The history of 
AC lines is used only because it gives sufficiently representative data for the 
analysis of trendc. 



During the first 80 years of our century, the development of such transmission 

lines has been characterized by a continuous increase in the voltage employed: 

starting from about 100 kV at the beginning of the 20th century, we are proceed- 

ing to about 1,000 kV. 

At each new voltage level, the role of such lines has changed radically over 
time, from simple transport purposes or the providing of reversive intersystem 

connections to the function of distribution lines; at the same time, the neces- 
sity for new systems with even higher voltages inevitably arose and continues 

to arise. 

The question naturally arises whether this tendency will continue in the future 

and where it will lead. 

The development of each individual transmission line at a new, higher voltage 

has always been governed by unique, local or other special needs, but in general 

terms the steady increase in voltages can be considered as a function of some 
chief and constant actuating factor; one such factor is unquestionably the 
total power output in the country. In more specific terms, a new voltage level 
can be considered to be a function of the total power output in the year in 

which the line was built. 

This functional relationship becomes even more apparent if we compare voltage 
with the square root of power output, since the carrying capacity of a line in 
terms of power or energy is proportional to the square of the voltage. Ana- 

lytically, such a relationship can be established by applying the method of 

least squares to a linear function of the form 

or 

using the historical data. The calculation (by computer) involves selection of 

the best type of linear relationship and its coefficients. The selection cri- 
terion is the maximum correlation coefficient for the equation and data used. 
In other words, the computer finds the best mathematical model of two events, 
in ovr case the square root of power output in the year in which the new type 
of power line first goes into commercial use as the independent variable and the 
voltage of this power line as the dependent variable. All the initial data and 
the results of these calculations for the USSR and the United States are shown 
in the figure. 

The curves at the top of the graph show the growth of total power output in 

ter watt-hours 4% (scale on the left ordinate), while the steps at the bottom 

of cne graph show the increase in voltage of power lines by year (scale on right 
ordinate). The smooth curves passing through the step graph correspond to the 
mathematical models of the energy-voltage equation as calculated by the compu- 
ter. The equations for these models are shown on the graph. We can see that 
for both the USSR and the United States, an equation of type 1 proved to be 

10 



best, with the constants being similar in the two cases. In both cases, r’. 
the square of the correlation coefficient, is shown. It is rather high 

(r2=0.978 for the USSR and r2 =0.934 for the United States) and is close to 
the ideal approximation with r2= 1, which indicates the correctness of the use 

of a linear function of type l. 
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Although the risk involved in extending our model into the future is easily 
seen, it is justifiable in some measure. The indeterminacy involves the fore- 
casting of a possible rate of growth of power production in the distant future. 

In view of the foregoing, we can speak only of a hypothetical estimation of 

possible voltage levels of future power lines and of the approximate time periods 
at which they will be reached. With such an approximation for the USSR, the 
author tentatively assumes that the rate of annual increase of power output 
called for through 1980 in the Tenth Five-Year Plan, which is 5.5 percent, will 

last until 2020. 

As regards the United States, given the general depression and the energy crisis, 
the well-known forecasts to the year 2000 have a wide degree of uncertainty. In 

the graph, a minimum (3.7%) and an average (5.7%) annual increase in power output 
based on data from the Edison Institute are assumed through the year 2000, and 
this two-branched growth pattern is arbitrarily extended beyond that year. 
Recently other forecasts at the level of the Edison Institute's minimum figure 

have appeared. 

In spite of the arbitrary nature of this analysis, one thing is unquestioned: 
the voltages of power lines or their corresponding carrying capacities will in- 
crease as long as power output increases, As regards numerical estimates, it 
can be seen from the figure that the lines will attain about 2,000 kV at the 
beginning of the new century and 3,000 kV 20 years later, which means lines 
with carrying capacities of about 15 and 35 GW respectively in a single circuit. 

ll 



It is superfluous to add that all forecasts generally underrate future devel- 
opment. 

In conclusion, two circumstances should be emphasized. The numerical estimates 
may of course be refined in various ways as the rates of further development of 

electric power output become clearer. More important is another matter: neither 
we nor the United States have commercially mastered the 1,200-kV level, although 
research and development have been under way in both countries, and it is clear 

that this level must be mastered in the 80's in our country at least, although 
there still remain considerable difficulties. However, the plan for basic 
scientific research and advanced planning and design estimates must certainly 
include an assignment for the next voltage level, in the 1,800-2,000 kV range, 
or the corresponding carrying capacity of AC or DC lines, with production 

planned for about the beginning of the 90's. 

Experience shows that the period between the birth of an idea and the commer- 
cial mastery of a new class of power lines lasts at least 10 years. A radical 
review of the design of lines and transmission facilities would seem unavoid- 
able. On the other hand, if we look to the future, bearing in mind the well- 
known difficulties of air lines, the plan for basic research and technical and 
economic estimates should already be according an important place to types of 
energy transmission such as gas-insulated, cryoresistant or superconducting, 
among others. 

Received 15 February 1979. 

COPYRIGHT: Izdatel'stvo "Nauka", Izvestiya AN SSSR, Energetika i Transport", 1979 
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ELECTRIC POWER AND POWER EQUIPMENT 

DELAYS IN EQUIPMENT DELIVERY FOR BELOYARSKAYA AES 

Moscow SOTSIALISTICHESKAYA INDUSTRIYA in Russian 8 Jul 79 p 1 

[Article by correspondent A. Mal'tsev: "When Their Partners Let Them Down"] 

[Excerpts] It is impossible to overestimate the importance of the third block 

of the Beloyarskaya Nuclear Power Station. This is not only on account of the 
resulting increase in power production capacity, although 600 megawatts is not 

a small quantity. In the third energy block, the world's largest fast-neutron 
reactor, the newest achievements of nuclear science and bold design approaches 
will be tested on a commercial scale. They will be basic models for the design 
of new commercial nuclear power stations. The third block has been assigned an 
important role in accomplishing the tasks of decisive expansion of nuclear power 
production in fast-neutron reactors, as specified by the 25th CPSU Congress. 
This is why the project has been designated a shock project and why the entire 

nation has an interest in the work done on it. 

This year the project is a priority one. Construction and installation work 

amounting to 20 million rubles is to be done on it, The complexity of the task 
stems from the fact that it is impossible to concentrate a large number of 
people in one small area, and all the work must be carried out in strict se- 
quence. Accordingly it is necessary to think not only of concentration of forces, 

but of saving time and of productive work by each person. 

In the worst state are deliveries for the Beloyarskaya AES by the Leningrad 
Elektropul't [control panel] plant. This enterprise has breached its plan for 
shipment of panels. As a result, the Uralenergomontazh [installation] trust 
has had its work sequence disrupted and has had to have an emergency review of 
the work organization schedule. 

The installers are also being let down by the Elektromash [electrical machinery] 
plant in Belgorod. Of five orders for turbine fittings, four have not yet been 
made ready. 

Of particular concern are breaches of the schedule for shipment of equipment for 

the heart of the block, the reactor. Mechanisms for the fuel handling system 
are not on hand. But this system must be tested separately and then tested 
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together with the whole complex following installation. Only then will it be 

possible to fill the reactor with liquid sodium. This work requires consider- 

able time, and after it the access to the reactor will be closed. 

The course of construction of the third block currently depends entirely on 

the machine builders. 

Currently only two enterprises (the Berezniki Sodium Plant and the Venyukov 
Fittings Plant in Chekhov) are doing everything called for in the most recent 
schedule on time, while one has filled all its orders for the construction 
poject: this is Uralelektrotyazhmash [heavy electrica] machinery]. The man- 
agement and party committee of this enterprise took an extremely repsonsible 
attitude toward fulfilling the decisions of the April conference. The associ- 
ation held a joint session of the party committee, the management and the labor 
union committee, which <iscussed and approved measures to meet the delivery 
schedule and designated persons responsible for it. 

In the sourse of two years, the workers of Uralelektrotyazhmash have sent to 

Zarechnoye six powerful electric engines of non-ordinary design. 

8480 

CSO: 1822 
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FUELS AND RELATED EQUIPMENT 

UDC 338.45: [622.276+665. 6] (47+57) 

PETROLEUM INDUSTRY--SCIENTIFIC, TECHNICAL PROGRESS 

Moscow NEFTYANOYE KHOZYAYSTVO in Russian No 7, Jul 79 pp 3-7 

[Article by V. I. Grayfer, G. I. Grigorashchenko, M. B. Nazaretov, Ministry 
of the Petroleum Industry, and R. Sh. Mingareyev, M. M. Umanskiy, VNIIOENG: 
"Improving the Administration of Scientific-Technical Progress in the 
Petroleum Industry (A Discussion)”] 

[Text] A considerable amount of work has been done ir the petroleum indus- 

try to improve the administration of scientific-technical progress. The 
entire system of scientific research and planning institutes has been 
reorganized and their material base has been reinforced. The Soyuztermeft' 

and Soyuzneftepromkhim scientific production associations have been estab- 
lished. In solving problems such as technical reequipment of the industry, 
establishing a new petroleum base in Western Siberia and fuller utilization 
of the resources of the petroleum deposits, comprehensive programs have been 
efficiently applied and are being put into effect, and each of them speci- 

fies a clearly formulated goal, the resources necessary for its achievement, 

the stages and periods for its execution, the composition of the coexecutive 

organizations and their coordination. 

Nevertheless, at the present stage of the industry's development, when prog- 
ress in science and technology is an extremely important source of its fur- 

ther growth, the problem of improving the administration of scientific and 
technical progress is acquiring increasing significance. The 25th CPSU 
Congress assigned one of the primary roles among the tasks of improving it 

to intensifying the comprehensive nature of the planning, financing and eco- 

nomic incentive. 

The system of comprehensive administration of scientific-technical progress 

(NTP) in the industry, which was tested experimentally and is in use in 

certain sectors of the refining industry, was in conformance with the exe- 

cution of this programming theory. It is reorganizing, in accordance with 

unified principles, all aspects of NTP administration: planning (it is 
acquiring a start-to-finish nature), financing (through profits, a unified 
fund is being set up for the development of science and technology) and 
incentive (formation, due to the actual effect of the funds for stimulation 

and incentive for the participants). 
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A study of the experience of these sectors showed that it cannot be trans- 
ferred mechanically to the petroleum industry. Along with the results of 

the major industrial experiments carried out, proven in practical experience, 
the specific features of the petroleum industry which differ sharply from 

the conditions of the refining industry should be taken into consideration. 
We will discuss the main ways of forming the mechanism of comprehensive 

planning, financing and stimulating scientific-technical progress in the 

petroleum industry. 

Planning scientific-technical progress. The plans for development of 
science and technology in the petroleum industry and its scientific and 

production organizations specify the solution of individual, but major 
scientific and technical problems. From this sort of plan it is sometimes 
difficult to establish the increase in output ensured by the development of 
science and technology and to determ'ne the effect of the measures imple- 
mented in accordance with this plan on the indicators of the development of 

the sector that characterize its efficiency. 

Now, when the main factor is beginning to be not the individual achieve- 

ments of science, no matter how great they may be, but ensuring a high 
scientific-economic production level, the actual plans for the development 
of science and technology must be worked out comprehensively. Therefore, 
we must pass from substantiation of individual measures in the plan for the 
development of science and technology to substantiation of the set of tech- 
nical decisions which must be worked out and introduced by the scientific 

production organizations to achieve the technical-economic level of the 
sector assigned in advance, determined in consideration of the provision, 
by the given plan, for the volume of petroleum extraction and the increase 

in production efficiency. 

The main point of this transition lies in "tuning" the entire system of 
administration of scientific-technical progress to the final national eco- 

nomic results, as required by the resolutions of the 25th CPSU Congress. 

/ necessary component of further improvement in planning scientific- 
technical progress is elimination of the separate nature of planning the 
individual stages of the scientific-technical cycle. At present the plans 
for the development of science and technology consist of independent and 

loosely interrelated divisions: scientific research and experimental 
design work; development and introduction of new equipment, industrial 
processes, production mechanization and automation, etc. Within the limits 
»f a single planned (five-year) period, these divisions contain assignments 
‘or work fulfillment that are not stages of the design and introduction of 

any type of equipment. 

nerefore, when the results of the completed scientific research work are 

transmitted to production, delays often arise in incorporating them, and 
in discovery is made that certain specific ones cannot be begun, due to 

16 



the lack of preparedness of the production organizations, or the finished 

work is not needed by the potential buyer for whom it was intended. 

Consequently, there must be a transition from the separate planning of 
scientific research and experimental design work and measures to develop 

and introduce new equipment to a system of their start-to-finish planning, 
which specifies all the stages according to the subjects, beginning with 
applied research and ending with introducing the work into production. 
The associations (enterprises) at which the results of the scientific 
research and experimental design work will be put into operation are pre- 
determined by the research and development stage. These organizations 
are drawn in as coexecutor of the subject for joint working out, with the 

scientific research and planning-design organizations, of the technical 
documentation and production preparation. 

The start-to-finish plans determine the demands for new equipment, the 

periods for fulfilling the entire complex of work and its individual 
Stages, and also the amount of the economic effect obtained from putting 

the scientific-technical measures into operation in production. 

With this formulation of the planning work all the links of a unified chain 

from research to development and use of new equipment to the introduction 
of its results (institutes and production organizations) will be inter- 
related and aimed at achieving the final planned results. There will be a 
guarantee of unity, continuity, succession and integration of the efforts 
of all the participants in the cycle, "science-technology-production." 
On this basis a reduction in the period for designing and introducing the 
new equipment should be expected. 

Ensuring the integral coordination of the plan for the development of 
science and technology with the plans of other divisions becomes particu- 

larly important. The long-lasting program of work to increase the petro- 
leum yield of strata, specifying the design and introduction of high- 
quality new industrial processes for working the petroleum deposits, was 
worked out in this way. Its execution will make it possible in the future 
to extract from the deposits being worked an additional amount of petroleum 

tantamount to creating a new petroleum base in the country. A program for 
further technical reequipment of drilling is being drawn up, and, on its 
basis, a program for a multiple increase in the productivity of the park 
drilling rig. This will permit a sharp increase in the volume of drilling 

operations, while maintaining the number of then. 

Consequently, the plans * the sector and its associations, with respect to 
the conditions of the planne. period and in consideration of the introduc- 
tion of new equipment, should ietermine both the resources needed to put 

the new equipment into operation and its effect on the production results. 

The results of the estimates are taken into account in the pians for pro- 
duction, capital investments, labor productivity, production cost, profits 

and profitability, as well as in the norms and standards used in drafting 

the plans. 
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The basic form of planning the development of science and technology is the 

yearly plan. The life cycle for designing and putting into operation a cer- 

tain specific type of new equipment, however, is five years and more. Its 

planning does not fit within the limits of the yearly plan. Therefore it 

has become urgently necessary to augment the role of the five-year plan for 

the development of science and technology. In addition, orienting the plan 
for the development of science and technology toward achieving a technical- 
economic production level assigned in advance augments the role of the five- 

year plan for the development of science and technology. It should occupy 
a central place in the planning systen. 

This does not diminish the importance of the yearly plan. The five-year 
plan, as the basic type of plan, does not include all the work. It should 

be a plan for accomplishing important trends in technical progress that 
ensure the development of the sector. The yearly plans specify fuller 
detailization of the assignments, which takes into consideration the actual 
course of fulfillment of the five-year plan; certain new assignments, which 

result from the sector's demands, work not included in the five-year plan 
and as a rule fully realizable during the period of the yearly plan. 

An efficient long-range plan for the development of science and technology 
in the sector cannot be based on the coordination of different proposals by 
institutes, production associations and enterprises. The potentials for 
determination by these lower wits of the paths toward the most profound 

technical progress are limited. The Ministry of the Petroleum Industry 
should therefore devote even more attention to formulating the plan for 
scientific and production organizations in the field of design, development 

and introduction of new equipment, for optimum combination of centralized 
planned management and the initiative of the lower economic units. 

The Ministry cf the Petroleum Industry, drawing in industrial associations 
and specis’.zed institutes, should prepare ahead of time, before the five- 

year plan is drawn up, proposals on organizing (or continuing) development 
through the efforts of certain organizations of scientific and technical- 
planning research involved in the fulfillment of the government's assign- 
ments, the solution to the principal scientific-technical problems and the 
work that is important for the sector, and in the search for ways, new in 

principle (different from the traditional ones), of further developing 
equipment, technology and production organization. As a rule these assign- 
ments are directed toward achieving the final result--raising the technical- 
economic level of production to the assigned level. 

The initial base for forming these proposals should be long-term scientific 
and technical predictions (for 15 years and more), worked out through the 
efforts of specialized institutes for the most important directions in the 

development of science and technology in drilling, oil extraction, gas 

processing and other sectors, and the long-range plans, drawn up on their 
basis, for scientific-technical progress in the petroleum industry. 
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The development and introduction of major scientific-technical achievements 
casnot as a rule be ensured by the efforts of a single sector. They require 
efficient interrelations with associated sectors providing the petroleum 

industry with equipment and materials. Designing new production capacities 

is an intersectorial problen. 

Therefore, it is import.ant to ensure the optimal conformance of the interests 
of the producers and the consumers in the design and introduction of new 
equipment. For this, in our opinion, it should be established that the 
plans for the development and supply by the producing sectors of the petro- 
leum industry of each type of new equipment are drawn up by USSR Gosplan on 
the basis of the drafts of the plans (orders) submitted jointly with the 

directors of the Ministry of the Petroleum Industry and these sectors. The 
output of these products is included in the list of the most important types 
of products, and if the plan for their supply is not fulfilled, the super- 
visory workers of the production associations are not awarded bonuses. 

Financing and economic incentive for scientific-technical progress. The 
system of financing and economic incentive for scientific-technical progress 
should place the scientific and production organizations and their collec- 

tives in conditions under which they should be motivated toward extremely 
rapid incorporation of scientific-technical innovations. 

The solution to this problem should be aided, above all, as is done in a 
number of processing sectors of industry, by a transition from multichannel 
sources of financing of scientific research and experimental design work 
and measures to develop and introduce the new equipment to financing it by 

means of a unified centralized fund for the development of science and 
technology, based on a combination of centralized and economic accounta- 
bility forms. This fund has only one source of formation--profits with- 
holding taxes obtained by the sector. The amounts of these withholdings 

are coordinated with the final results of the sector's work. For this 
purpose a rate of withholdings for the fund from the extracted tons of 

petroleum and 1000 cubic meters of natural gas should be established. 
The possibility appears in this connection of using financial levers for 

the purpose of increasing the efficiency of scientific research. 

Order must also be brought into the system of financing scientific research 

and experimental design work and measures to develop and introduce new 

equipment. So far the financing of the scientific research organizations 
is determined primarily by the presence of the staff of workers, and not 
by the thematic nature, pressing need and efficiency. Resources directed 

toward research thus remain outside the sphere of economic accountability 
relations. Obviously, it is expedient to introduce a strictly specific 
procedure for financing scientific research work and measures to develop 

and introduce new equipment. 

The object of the financing is a specific problem (subject or group of sub- 

jects) from the scientific research to utilization of the results in pro- 

duction. It is not the organizations that are financed, but the specific 
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work (programs, subjects), specified by interministry orders, and, within 
the framework of the latter--the organizations. 

There is pressing importance to the compensation to the associations (enter- 

prises) that put the new equipment and industrial process into operation 
for the objectively inevitable increased expenditures during the period of 

their development by means of the wified fumd for the development of sci- 
ence and technology without including these expenditures in the production 
cost. 

In 1977 a fund was established in the petroleum industry to increase the 

petroleum yield, by means of which the costs to develop new methods of 

working the petroleum deposits are covered. For other types of new equip- 

ment and industrial processes, analogous expenditures are included in the 
production cost, which depreciates the economic indicators for the sector 
and makes the introduction of this equipment disadvantageous for the associ- 
ation, even though the national economic effect of the new equipment is 
obvious. 

Reimbursement for the increased expenditures from developing new equipment 

from the Unified Fund for the Development of Science and Technology con- 
siderably neutralizes the factors that depreciate the indicators of the 
associations’ work during the period when the new equipment is being put 
into operation and will contribute to stabilizing the production cost. 

There must also be an improvement in the practice of controling the move- 

ment of prices for the new equipment, since the price limits determined 
when the technical assignment is drawn up do not take adequate account of 
the efficiency of using the proposed equipment (item). Moreover, the list 
price sometimes substantially exceeds the limit. The suppliers do not bear 
the responsibility for the overstated indicators of efficiency that are not 
confirmed in practice. Strict control must be guaranteed of the price 

level for new equipment. The new items should be not only of a better 
quality, but also less expensive (in consideration of the consumer's 

raving). The prices for items, the use of which does not ensure that the 

planned saving is obtained, should be correspondingly reduced. 

An indispensable condition for establishing an effective and efficient 
system for stimulating scientific-technical progress is working out a 
method of determining the national economic effect from putting the new 
equipment into operation, and its integral inclusion in the plan as one of 

the key elements. 

There is no doubt that the introduction of new equipment will be economically 

justified if it ensures the obtaining of additional petroleum from the 
deposits being worked with lower expenditures of production resources (live 

labor, materials, capital investments) than society would have allotted for 
the extraction of the same quantity of petroleum from new, poorer deposits 

if there were no new equipment. Consequently, in evaluating the national 
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economic efficiency of putting new equipment into operation that ensures 
an increase in petroleum extraction, one must take into consideration the 

socially-justified maximum expenditures for the increase (maintenance) of 
petroleum extraction--expenditures that the national economy would need 
to extract petroleum from relatively poorer deposits, using the available 

equipment. Drawing them into the development due to the limited nature 
in the planned period of the possible amounts of extraction from the richest 
deposits is becoming a national economic necessity. Correspondingly, the 
national economic effect from using new equ‘;@ent to increase petroleum 
extraction should be determined by compiling the combined costs for intro- 
duction of the measures with the expenditures for the additional extraction 
of am equal amount of petroleum, estimated according to the norm for the 

socially warranted limit of expenditures for an increase in extraction of 
a ton of petroleum. This principle of evaluating the efficiency of new 
petroleum equipment formed the basis of the methodological instructions 

approved by the Scientific-Technical Council of the Ministry of the 

Petroleum Industry. 

Improving the system of awarding bonuses for the development and int roduc- 

tion of new equipment is of essential importance in ensuring a high national 

economic effect from scientific-technical progress. Today the fund for 
avarding bonuses for designing and introducing new equipment is formed from 
withholdings from the production ccst amounting to 0.5 percent of the wage 

fund for industrial-production personnel. These resources are then spent 
to award bonuses, depending on the conditional-yearly effect which will be 
obtained as the result of the design and introduction of the new equipment. 
Therefore, both the process of forming the resources for awarding the 

bonuses and the process of spending them are not determined by the volume 

and importance of the work done, but by the actual economic eftect which 
will be obtained by the enterprise. 

In this connection it should be noted that the Decree of the USSR State 
Committee on Labor and Social Problems and the USSR State Committee on 

Science and Technology approved the regulations determining the procedure 
for forming and utilizing the economic incentive funds for design and intro- 
duction of new equipment, as well as awarding bonuses to workers by means 
of these funds. These regulations take into consideration the experience 
of the processing sectors of industry that have converted to a system of 

comprehensive management of scientific-technical progress. 

It is specified that the main sources for forming these funds are with- 

holdings: 

1) from the profit (saving) formed at the sectors’ enterprises as the result 
of the actual reduction in production cost when using the new technical 

designs proposed by the scientific organization for the first three years; 

2) from the additional profit obtained from the markups for the new 

(modernized) types of product. 



These withholdings are distributed among the ministry for the centralized 

bonus fund of which 20 percent is directed by the scientific and production 
organizations participating in the specific developmental study. The pro- 

cedure for forming the funds for awarding bonuses for the design and intro- 

duction of new equipment and for their expenditure, depending on the actual 
economic effect obtained,causes no objections. 

The following must be taken into account, however, to carry out this regula- 

tion in the petroleum industry. 

In the first place, there is a deterioration in the natural conditions for 
petroleum extraction characteristic for the present stage of dev>lopment 

of the petroleum industry. Under these conditions the new equipment, by 
weakening the effect of the factors of the rise in price, often fails to 

reduce the production cost. 

In the secor.d place, petroleum is the only type of product in the petroleum 
industry. Therefore, formation of the economic incentive funds for new 
equipment through markups for the new types of products (in 1975 in the 
electrical equipment industry 40.6 percent of all the incentive funds for 

new equipment went to this source) is impossible in the petroleum industry. 

Under these conditions, in the petroleum industry it is expedient for the 

resources directed toward forming a special fund for awarding bonuses for 

the design and introduction of new equipment to be formed at an identical 
percentage of the actual yearly saving obtained in the national economy 
with the use of the scientific-technical developments. These resources are 
withheld by means of the profits and are then distributed among the minis- 

try, scientific and production organizations. 

The scientific organizations, in turn, by means of these withholdings and 
the withholdings from the resources included in the estimated cost of the 

scientific research work, the economic efficiency of which is not subject 
to estimate, form their own incentive funds. The saving for the wage fund 

as compared with the plan approved for the institute should also be directed 

to these funds. 

COPYRIGHT: Izdatel'stvo "Nedra", "Neftyanoye khozyaystvo", 1979 
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FUELS AND RELATED EQUIPMENT 

WAYS TO IMPROVE MODULARIZED OILFIELD CONSTRUCTION NAMED 

Novosibirsk EKONOMIKA I ORGANIZATSIYA PROMYSHLENNOGO PROIZVODSTVA in Rus- 
Sian No 7, Jul 79 pp 29-42 

{Article by Yu. P. Batalin, First Deputy USSR Minister of Construction of 
Petroleum and Gas Industry Enterprises: "To Build? Just at the Plant!"; 
and an introduction thereto] 

[Text] [Introduction] Quite recently, in the mid-1960's, all the oil- 
field facilities in Tataria, Bashkiria and other oil regions of the coun- 
try were built with brick and concrete. This means that the first ones at 
the oilfields in the making were...excavators, carpenters, concrete work- 
ers, masons, roofers, plasterers and, later, installers, welders, plumbers, 
electricians and so on. The producers of the oil came last. Tens of 
specialized brigades erected structures for them that enabled the basic 
processes of recovery and treatment as well as of the transport of oil 
and gas to be fulfilled. Usually more than half of all participants in 
the development of oil and gas fields worked on the construction of these 
facilities. 

West Siberia, decisively revolutionizing the technology and organization 
of recovery, has begun to solve energetically the tasks of accelerating 
construction and cutting the costs and improving the quality thereof. Why 
bring in, from far-off places, over roadless, impassable swamps, to an 
uninhabited backwoods--sand, cement, iron, wood, brick and machinery parts 
and components? And, along with them--a whole construction trust and hun- 
dreds of workers, each of whom has a job that is necessary, even if small, 

and the requirements to create living conditions are fullydefined. And why 

place concrete, lay brick wall, do plastering, and suffer with mortar at 
40 below, under the open sky, without a good base,when it is possible... 
When it is possible to bring to the north finished modules, large assem- 
bled components and to start up that same installation with minimal 
expendi tures? 

The idea is simple and not new, but right in Tyumen’ it was realized for 
the first time on a large industrial scale. 

In a speech to the 18th Komsomol Congress, Comrade L. I. Brezhnev consid- 
ered it necessary to tell about the modular method of construction that 
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young enthusiasts, workers and engineers of Tyumen'gazmontazh [Trust for 
the Erect.-n of Gas Industry Facilities in Tyumenskaya Oblast] had devel- 
oped and introduced. Many industrial facilities are being completely 
fabricated at rear bases, in the departments of factories, and are being 
imported in modules to the site, over any distance, and then are erected. 
It is estimated that such a method enables labor productivity in building 
up Siberian oilfield facilities to be increased 4-fold. 

The active application of integrated-module systems (BKU's) has to a great 
extent enabled record growth in the recovery of Tyumen’ oil and gas. Ac- 
cording to the estimates of the VNII [All-Union Scientific-Research Insti- 
tute] for Pipeline Construction, the economic benefit from using one inte- 
grated-module pump station (BKNS-2.5) is about 1 million rubles per year. 
Savings in comparison with traditional construction methods for the Med- 
vezh'ye oilfield alone were 40 million rubles. Experience has indicated 
that the application of integrated-module systems will reduce budget-esti- 
mated costs by 20-25 percent, construction time by a factor of 3to 15, and 
labor intensiveness by a factor of 3 to 8. 

You will find a comprehensive competent discussion of this in the article 
by one of the pioneers in the development and introduction of the progres- 
Sive method, Yuriy Petrovich Batalin, who worked at the time as chief en- 
gineer of Glavtyumen'gazstroy [Main Administration for the Construction of 
Gas Industry Facilities in Tyumenskaya Oblast] and now is First Deputy Min- 
ister for the Construction of Petroleum and Gas Industry Enterprises. 

In Search of the Optimum 

e From 1964 through 1977, Minneftegazstroy [Ministry of Construction of 
Petroleum and Gas Industry Enterprises] did more than 6.7 billion rubles' 
worth of work in West Siberia. More than 20 oil and gas fields--among 
them Samotlor (oil) and Medvezh'ye (gas)--were built up in northern re- 
gions, where there were no roads, in swamps and in the tundra. 

« Arterial pipelines more than 25,000 km long were built and 165 oil 
transfer-pumping and compressor stations were introduced into operation 
during these same years, for the purpose of pumping oil and gas to the 

country's centra) regions, East Siberia and the Urals. 

@ The cities of Nizhnevartovsk, Nefteyugansk, Uray, Izrim, Strezhevoye 
and Nadym were founded and Surgut and Tyumen’ were built up further. Min- 
veftegazstroy builders have turned over almost 3.5 million square meters 
of housing in these cities. 

@ Two main administrations, 2 associations and 24 trusts, in which more 

than 100,000 persons work, have been created and are functioning in the 

Minneftegazstroy system in Tyumenskaya Oblast. From 1964 through 1977 
they did up to 1.36 billion rubles' worth of work per year. 

One of the most critical things about the Tyumen' region was the contra- 
diction between traditional methods of organizing construction and the 
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specific conditions of the region and the industry. The uninhabited or 
sparsely inhabited North, the high degree of marshiness and the inacessi- 

bility of the land to construction and transporting equipment during the 

warm months of the year compelled construction in the winter, during days 
of short dayiight hours. And the development on the spot of productive 
forces, the distance of the construction project from the supply base, and 
the lack of permanent transport lines made themselves felt. This required 
a search for effective organizational solutions to construction that would 
enable the unfavorability of many factors to be offset. 

Let us recall that the creation of oil and gas industry enterprises in- 
clude the development of oilfields, the construction of arterial pipelines 
and the erection of compressor and pump stations. A modern gas pipeline 
is a special structure: the pipe is almost 1.5 meters in diameter, it is 

designed for a pressure of 75 atmospheres, and it stretches for many thou- 
sands of kilometers, over different climatic zones....But the builders 
know well that the most complicated facilities are the surface structures 
of the gas and oil fields, the pump stations and the compressor stations. 

Each one of these facilities is an enterprise that costs millions or tens 
of millions of rubles, with complicated technological subsystems and a mu- 
nicipal and domestic-services complex. According to the original design 
they were to be erected in the traditional mode. It was necessary to use 
"wet"' processes for concreting, laying brick and plastering and to deliver 
an enormous amount of freight over a roadless area and to use manual labor 
widely, especially for earthmoving work. The technology itself compelled 
10-15 specialized subcontracting organizations to work practically simul- 
taneously at one construction site. Equipment and materials arrived piece- 
meal from tens of the country's cities, and making up sets of equipment was 
done concurrently with construction operations. To this must be added dif- 
ficulties of transporting freight and the necessity for numerous transship- 
ment bases and storage units. The construction projects themselves were 
scattered about, which complicated the problems, already difficult, of cre- 

ating housing and domestic services for the workers. 

Hundreds and hundreds of builders were brought together at remote construc- 
tion sites to organize construction and introduce the facilities within the 
normal time frames (1.5-2 years). The economy's requirements, which were 
reflected in the plans, dictated that these be reduced by three-fifths. 

The labor intensiveness of the construction provessses was so great and the 
constructional structure so heavy and cumbersome that the radius of action 
of the construction organizations did not exceed a few tens of kilometers. 
Therefore, development of the fields involved the forming of construction 

subunits and a production base in direct proximity to the fields. From 3 to 
5 years were spent on this, and, after the fields had been built up, after 

execution of the main amount of work in a specified area, the subunits that 
had been created there found themselves to be no longer near the work, and 
the new places of work were, as a rule, located hundreds of kilometers 

from the old ones. Stable collectives of builders usually were broken 
up in an attempt to move them to other areas, and in each instance, 

much time and many resources were spent on the preparatory period and on 
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the forming of production collectives for developing new fields. Study 
led to thought about the necessity for the modularization and unitization 
of flows of resources. This means that the flow lines of building materials 

and equipment were interconnected at various phases of the construction 
conveyor line into consolidated components or constructional or technologi- 
cal modules. From the assembly line came not hundreds of parts and compo- 
nents but modular units. 

The modularizing and unitizing of flow lines of articles were first used in 

domestic and foreign construction practice in the form of wall modules, 
building panels, and bathroom modules, right on up to box-module housing 
construction. Experience in the use of large modules at oilfield facili- 
ties in Canada and the USA is well known. But in relation to Tyumen" prob- 
lems, the accumulated experience represented a partial solution to the 
various technical problems. It was necessary to provide for the accele- 
rated construction of tens and hundreds of facilities under complicated 
conditions. World practice of this type was hitherto unknown. 

The firstlings of integrated-module construction appeared in 1967. They 
owed their birth to Tyumen'gazmontazh. Then a cluster-—type pump station 
for the transfer pumping of water into the reservoir was erected in Nef- 

teyugansk, and a boilerhouse based upon two boilers with a productivity 
of 1.8 gigacaiwries per hour each and a diesel station based upon two 320- 

kw units were erected in Surgut. All the modules were designed and fab- 
ricated in Tyumen’. 

The first results of the experiment confirmed the correctness of the chos- 
en trend: labor expenditures at construction sites were lowered by fac- 
tors of 3 and 4, work time at the construction sites was radically reduced 
and so on. 

And so the integrated-module method arose--a method for organizing con- 
struction, using articles with a high degree of factory-—built readiness: 
technological modules, three-dimensional constructional and technological 

modules, consolidated erection components and other industrialized struc- 
ture that were delivered to the facility in complete sets by prefabricat- 
ing and outfitting enterprises. The method is realized on the basis of 
special-purpose programs that are formulated to take account of character- 

istics of the region and the industry and the modern technical level of 
construction. 

Growth Stages 

The regional industrial production system for realizing the method in West 
Siberia includes: 

® A scientific-research and design institute--SibNIPIGazstroy [Siberian 
Division of the Scientific-Research and Design Institute for the Construc- 
tion of Gas Industry Facilities]. It is doing research and development to 
improve the method and is designing specific facilities in a modular 
version; 
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e S:bkomplektmontazh, which includes plants, prefabricating and outfitting 
enterprises, mobile transporting and outfitting columns and construction 

subunits in the form of mobile mechanized columns and consolidated inte- 

grated mechanized brigades (they complete the construction assembly line 

by the erection of the technological systems out of modules and industri- 
alized-type structure); and 

e General contracting construction trusts. They are deployed to various 
areas of development and are specialized in the operations of preparing 
land for construction and in the buildup of engineering facilities for 
construction sites. 

The system has been operating and the pace of introduction of the inte- 
grated modular method has grown sharply. While from 1974 through 1978 
the total amount of surface construction grew 2.1-fold, the amount of work 
done under the integrated-module variant grew 3.3-fold. 

In 2-3 years more than 200 designs for various structures and for whole 
facilities had been developed in the integrated-module variant. Among 

them were practically all the facilities erected in West Siberia: oil 
transfer-pumping stations, compressor stations with units of various types, 

gathering points for oil and gas, booster and cluster pump stations, boil- 
erhouses and so on. Time taken for introduction was sharply reduced. 
Thus, from the birth of the idea to the realization of an oil transfer- 

pumping station variant with cellular configuration of units less than 
a year elapsed at a time when the standard period for the construction 
alone of these facilities was 18 months. 

Labor, supply and equipment expenditures per unit of capacity introduced 
have been reduced substantially (see figure 1). 

Figure 1. Reduction in Expenditures as a Result of Developing Design-Engi- 

neering Solutions for Petroleum Transfer Pump Stations (with NM100000-210 

Pumps) in the Modular Version. [Key on next page] 
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Key to figure 1: 

A. Labor expenditures at construction sites. 
6. Total labor costs. 
B. Budget-estimated cost. 

fF. Weight of constructional structure and materials. 

1972. The traditional version (or base). 

1974. The single-module version, the main technological assemblies under 

cover. 

1977. The cellular-module configuration version, the main technological 
assemblies under cover. 

1980. The supermodule variant. 

Sibkomplektmontazh conducted a series of organizational and economic ex- 
periments. An analysis of similar organizational and technical solutions 
here and abroad and an interpretation of new experience applicable to the 
potential of and requirements for the integrated-module method served as 
the theoretical basis for forming hypotheses. 

The mission of the first experiment, which began right after the associa- 

tion was established, was to work out a new organizational structure for a 
construction conglomerate. It was necessary to combine rationally special- 
ized plants, prefabricating and outfitting enterprises, and mobile con- 
struction and installing columns. The basic idea was that specialization 
within organizational forms should not at all follow mandatorily for a 
division of labor in technology. Domestic and foreign experience proves 
convincingly that the possibilities for the expedient and effective divi- 
sion of labor in production are limitless, and a fragmentation of organi- 

zational structures at a specific phase can lead to a reduction in the 
level of production control. 

The principle of gradual specialization of the association's subunits, 
which provided for the fulfillment of all stages of production--from tech- 
nical preparation and development of the in-house base to the erectio. of 
installations at the construction sites--was adopted, taking into account 
work experience based upon the brigade contract as the new method of 
o-ganizing construction. 

The creation of special-purpose control organs was called for, and program 
directors, who were subordinate to the executive director and the first 
deputy general director, began their work. A two-tier control structure 
vermits production problems to be solved in timely fashion with reduced 

manning of the administrative and managerial staff. 

fhe economic accountability interests of the association's specialized 
subunits that are associated with achieving a common goal (introduction of 
the facilities into operation) should be provided for by a single con- 
struction balance sheet and by rational organization of internal economic 
accountability. 



Tix bkhomplektmontazh Association was formed in 1974 on the basis of sev- 

rai subunits of Tyumen'gazmontazh. This did not occur without difficul- 

ties, but now it is perfectly obvious that the association has taken the 

correct path. Sibkomplektmontazh is steadily carrying out plan tasks, hav- 
ing increased work volume from 40 million rubles’ worth of work in 1974 to 

~~ 

92 million in 1978. 
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[Key to figure 2, continued] 
12. Solution of social questions. 
13. Special-purpose organs. 
14. Construction program directors. 
15. Second level of control 
16. KB [design bureau]. 
17. NIS [standards research station]. 
18. KTK [outfitting and transport column]. 
19. SKP [prefabrication and outfitting enterprise] plants. 
20. PMK [mobile mechanized column]. 
21. PMK. 

22. SMU [construction and installing administration]. 
23. ZhKO [housing and municipal services section]. 
24. Consolidated brigades. 

After solving questions of structure and control, the association set it- 
self the following task: to work out experimentally a progressive form 
for a primary production-operations collective that would be able to carry 
out the whole set of installing operations within a radius of 1,000 km. 

The creation of consolidated integrated brigades that work under economic 
accountability started. Many workers passed study courses in allied 

trades. Brigade foremen (or superintendents) who were able to execute 
technical direction practically without line engineers or technicians were 
placed in charge of the brigades. This experiment is continuing in its 
third year. The best brigades, which are under USSR State Prize winner M. 
I. Buyanov, A. V. Shevkoplyas and Yu. I. Kil'dyushov, have done as much as 
3-6 million rubles' worth of work, introducing 4 large units each year. 
Right now the experiment has been made complicated: the task of working 
out a special-effort regime for the brigades has been set. 

The integrated-module method can be developed further only if the special- 
purpose program mechanism is improved. At the initial stage, simple meth- 
ods for program control were adequate, then they became complicated as 
production grew and they have now reached the level at which the wide use 
of computers is possible and necessary. 

The special-purpose program mechanism includes blocks for forming special- 
purpose programs and evaluating the results (see the diagram on p 39 [the 
next page of this translation]). The first block solves several problems: 
formulation of the "missions tree" and the “decisions tree," special-pur- 
_ose program variants, and the sequence of programs and methods for real- 
zing them. The second block is the feedback element, by means of which 
he whole mechanism is regulated, which provides for stable functioning 

under conditions of indeterminacy. 

The a»plication of coordinated engineering solutions that are founded on a 
common theoretical and procedural basis in accordance with programs that 
have been coordinated as to dates and resources has led to the appearance 
of a resonance effect, which greatly exceeds the arithmetic sum of the ef- 
fects from implementing the various organizational and technical measures. 
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Key to chart on preceding page: 

1. Generali mission. 

2. The introduction into operation of capacity for recovering oil and gas 
within the deadline, while preserving high growth rates in the amount 

of construction and installing operations and greatly expanding the 

scale of construction, and while the work-force shortage worsens. 
3. Second-level missions. 

4. Raising the effectiveness of the production-management activity of the 
Sibkomplektmontazh Association. 

5. Creation of new production capacity that will enable expansion in the 
scale of the integrated-module method of construction. 

€. Reduction of live labor at construction sites. 
7. Timely and full comp'etion of the below-grade work. 
8. Purposeful concentration of resources at facilities due for startup. 
9. Raising the labor and creative activity of the workers. 
10. Reduction of total expenditures for live and embodied labor. 
11. Legend. 
12. Inclusion. 
13. Priority. 

This explains the sharp increase in the pace and scale of construction by 
the integrated-module method. Thus, in 3 years the work volume at facili- 
ties that were built by this method rose from 60 million rubles’ worth of 
work in 1974 to 200 million in 1977. Despite the increase in the scale of 
surface construction during this period--from 235 million rubles’ worth to 
490 million--practically all the facilities were introduced on time. On 
the average, the surface part of the facilities is being built 4 to 5 
times as fast as the norms require. In so doing, Sibkomplektmontazh's 

profitability level has reached 20 percent. 

Successes of the integrated-module method have also defined the main re- 

sult of the activity of Minneftegazstroy subunits during the first stage 
of the development of West Siberia's riches: the ministry's organiza- 
tions have steadily carried out their production tasks with an overall 
growth in work volume in West Siberia, from 14 million rubles’ worth of 
work in 1964 to 1.36 billion in 1977. Construction time for oil and gas 
field facilities have been cut to one-third to one-fourth. The builders 
have enabled Minnefteprom and Mingazprom subunits to overfulfill each 
year tasks on the recovery and transportation of oil and gas. 

The lag in the construction of surface facilities behind that of the pipe- 
ine portion has practically been eliminated. In the total work volume of 

(50 million rubles’ worth of surface construction in 1978, about 240 mil- 
ion rubles’ worth was done under the integrated-module method. 

Turnkey! 

The master mission of our industry is to provide for the timely introduc- 
tion into operation of new capacity for the recovery and transporting of 
oil and gas. The scaie of construction is being increased. Along with 
this, the shortage of labor resources is growing. Further development of 
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the integrated-module method is acquiring special significance. The 

amounts of construction done according to this method should be increased 
4-fold to 5-fold. 

The “missions tree” considers achievements of the first stage. Along with 
this, a new set of organizational and technical solutions is proposed. 
Let us name some goals and the means for realizing then: 

1. “The development of production capacity"——-expansion of the industrial 
output of plants and prefabricating and outfitting enterprises in West Si- 
beria to 176 million rubles’ worth per year. 

2. “A reduction of expenditures for live labor at construction sites"— 
the conversion to supermodules, an increase in the capacity of various fa- 
cilities and of capacity per unit, the miniaturization of equipment, the 
modernization of girt components and of the connecting up of units 
while they are being assembled into modules, a speedup of conversion to 
the execution of the entire work volume by consolidated economically ac- 
countable integrated brigades, the gradual transfer of the functions of 

planning facilities to Minneftegazstroy, and so on. 

3. “The purposeful concentration of resources"-——transfer to the evalua- 
tion of construction-organization activity by the finished product, a 
strengthening of the program directors’ service, conversion to planning 
for the shipment of complete sets of equipment by USSR Gossnab organs with 
the transfer to Sibkomplektmontazh of the functions of converting funds 
into fixed assets, improvement of the structure and organization of trans- 

porting and outfitting subunits, and so on. 

4. “Raising the labor and creative activity of the workers"--wide use of 
economic accountability at all stages of construction operations, improve- 
ment of the forms and methods of socialist competition, and so on. 

5. “Reduction of total labor expenditure"--improvement of the technology 
of factory fabrication of modular installations, the creation of a system 

of machines and rigging for the transport and erection of modules, and 
50 on. 

The special-purpose program mechanism itself will also be developed--with 
the creation of a data bank and the use of refined procedures for distrib- 
uting resources among programs. 

Forecasting estimates indicate that realization of the contemplated organ- 
ization and technical solutions will enable expenditures for obtaining the 
given growth in capacity for the recovery and transporting of oil and gas 
to be decreased by at least 1.5 billion rubles, with construction time cut 

almost in half. 

However, even at the stage of formu.ating programs it is clear to the ut- 
most that, in order to execute the contemplated policy, the active parti- 
cipation of Minnefteprom and Mingazprom organizations is required. 
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It should be recalled that the first step in developing the integrated-mod- 
ule method occurred on the basis of equipment that had been manufactured 
long before the appearance of three-dimensional construction and technlogi- 
cal modules. It is natural that theshape and sizes of the units, the sys- 
tem for hooking up utilities and for stiffening components and, the siting 
of repair zones do not meet the new demands. The longer this disparity 
goes on, the worse it gets. 

Units designed specially for placement in modules--those with high capacity 
per unit and in miniaturized versions--are needed. But such proposals were 
not realized at the first stage. The trouble apparently is the fact that 
expenditures for improving the equipment have to be borne by machine-build- 
ing industry enterprises, while the fruits-—-the economic benefit—accrues 
to the builders. An economic accountability mechanism for transmitting 
part of this benefit from the construction organization to the machine- 
building organization is lacking. 

Many internal managerial operations and external ties of the association 
have not found, and even today still do not always find, adequate reflec- 
tion in the traditional forms of reporting, credit and settlements. The 
contradiction between rapid technical progress and obsolete directives, 
norms and regulations that is characteristic of construction is telling 
here especially noticeably. 

Minnefteprom and Mingazprom design organizations introduce progressive so- 
lutions associated with integrated-module construction unwillingly, prefer- 
ring the traditional ways and methods. Minneftegazstroy institutes often 
have to alter such designs, but, first, this is not always possible because 
of the short construction periods, and, second, it leads to nonrational 
use of the designers’ labor. 

The way out from the existing situation is gradual transfer of the design 
function to Minneftegazstroy. This process has been going on in practice 
now for several years, but it is necessary to speed it up and legitimize 
jt——to officially transfer some of the design institutes of the above- 

named agencies to Minneftegazstroy. 

The procedure for the outfitting of equipment, under which even facilities 
of the same type are outfitted in decentralized fashion by various sub- 
units of the client industries, remains traditional. This makes it diffi- 
cult to concentrate resources at facilities due for startup and to ship 
ind to synchronize shipments with the manufacture of the modules. As a 
result, mutually interchangeable members get scattered throughout construc- 
tion projects and incompletely outfitted modules are often shipped to con- 
struction sites, Situations which, obviously, do not raise operating 
effectiveness. 

This can be avoided only with the transfer to the centralized planning of 
integrated deliveries by Minneftegazstroy organs. 
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For the more complete use of all opportunities that are built into the 
method of integrated-module construction, the whole process of creating 
new capacity for recovering and transporting oil and gas—by the path of 
transferring the functions of the design, outfitting, construction and 
setting up of equipment to the construction branch—eust be improved. 
“Turnkey” construction, in our opinion, is the highest form of production 

and economic relationships in capital construction. Such an organization 
answers more completely the requirements for converting to the system of 
evaluating builders’ activity by the facilities that are completed and 
turned over. 

The integrated-module method, as experience indicates, provides for the 
concentration and rational combining of the labor of numerous specialized 
collectives of builders, machinery manufacturers, designers and planners 
in the interests of the whole national economy. 

COPYRIGHT: Izdatel'stvo "Nauka", “Ekonomika i organizatsiya promyshlennogo 
proizvodstva™", 1979 
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FUELS AAD RLLATD CQUIDPMEN? 

SOVIET ShIP DUSIGAHED TO COMBAT OIL SPILLS 

Minsk ZVYAZDA in Belorussian 9 Aug 79 pr 53 

[Photorranh and caption] 
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U.S.A. Soviet-American cooveration is develoving in the 

field of environmental protection. Demonstration tests 

have Veen run in New Jersey on a Soviet-made oil-spnill 
sweeper-—a special ship designed to remove oil spills and 

slicks in ports and coastal waters. (TASS photo). 
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FUELS AND RELATED EQUIPMENT 

FUTURE OF TOMSK PETROLEUM PRODUCTION 

Moscow NEFTYANIK in Russian No 7, Jul 79 pp 2-4 

[Article by N. Merzha, general director of the Tomskneft' Association, and 

A. Yelizarov, chief of the association's technical division: "Tomsk Oil 
Is Coming"] 

[Text] The discovery of oil and gas in the vast territory of Western 
Siberia has become a triumph of Soviet petroleum science, which long before 
this predicted their presence in the underground regions of this bleak and 

sparsely populated region. 

The first oil and gas deposits were found in Tyumenskaya Oblast. As early 

as 1962 an industrial flow of oil was obtained in the territory of 
Tyumenskaya Oblast, in its northernmost rayon--Aleksandrovskiy. The deposit 
discovered by the Aleksandrovskiy geological prospecting expedition was 

called the Sovetskoye deposit. 

In these areas nature is severe and capricious and does not willingly give 

up its treasures to people. Even now, when the territory of the region is 

intersected in various directions by dozens of kilometers of highways, it 
is sometimes difficult to gain access to the petroleum. In spring and 
summer about half of all the wells are flooded with water, and can be 
approached neither by vehicle or on foot, and at the start of the working 
of the Sovetskoye deposit about 90 percent of its territory had no transport 

communications from April to the end of October. 

A person new to the area cannot imagine how everything looked here earlier 
and the difficulties that the first-comers and first construction workers 
encountered. For him it is history. But for someone who took part in the 
rebuilding of the region from the very beginning, both the stepped-up work 
days and the joy of the most negligible labor victories are remembered. 
These people will always remember certain dates--after all, it was with 

their hands, their creative labor and their desire that ordinary days on 
the calendar were turned into significant ones. 
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February 1966. Near the small village of Strezhevoy a camp site was laid 
out for a motorized columm that had come from the city of Nizhnevartovsk 

with a load of building materials and equipment to build up the future oil 

field. This encampment formed the beginning of the city of Strezhevoy. 

June 1966. The first 2000 tons of Tomsk petroleum were shipped off to the 
consumer in a tank barge. These tons were difficult. The Ob River flooded 
the test wells and the operators had to work in icy water. Despite all the 

complications, the Tomsk oil fie'd workers overfulfilled the plan for 1966. 

April 1972. The petroleum pipeline from Aleksandrovo to Tomsk to Anzhero- 
Sudzhensk was put into operation ahead of schedule and Tomsk petroleum 

obtained a reliable outlet to the consumer. 

In addition to the Sovetskoye deposit, in the Eighth and Ninth five-year 
plans, other petroleum deposits were discovered in Tomskaya Oblast, with 

industrial reserves, but only the Sovetskoye was worked in this period. 

In the concluding year of the Ninth Five-Year Plan, 6,640,000 tons of oil 

were extracted from its underground regions, including 40,000 tons over 
the established assignment. 

The 25th party congress clearly formulated the tasks facing Soviet oil 

field workers in the 10th Five-Year Plan and the means to further develop- 

ment of the country's basic fuel-energy base in Western Siberia were deter- 
mined. In order to create the conditions for more intensive development of 

petroleum extraction in Tomskaya Oblast, the Ministry of the Petroleum 
Industry organized the Tomskneft' Production Association in Tomsk in July 

1977. The Strezhevoy UBR, Strezhevoyneft' imeni 50-Letiye SSR NGDU, 
Strezhevoy UTT, specialized construction administration No 5, 
Tomskneftestroy Trust and certain other enterprises and organizations 
that had formerly been included in Glavtyumenneftegaz were transferred to 

its jurisdiction. In the course of the following year the number of enter- 
prises in the young association's system doubled. The Vasyuganneft' NGDU, 
Vasyuganskoye UBR, Tomskoye UBR and Tomskoye UTT were established--we will 

not name all the enterprises, but will say only that their organization 
was dictated by the growing volumes and scale of the work. Last year, when 

the Olen'yeye deposit was put into operation, the opening up of a new 
petroleum extractive region began--the Vasyuganskiy, very difficult and 
complex with respect to the natural and geological conditions. Now the 
association is working five petroleum deposits, and by the end of the five- 
year plan will add another two, plus the Severnoye gas deposit. Not only 
is the work front expanding, but the well drilling and petroleum extraction 
processes are becoming more complex: the drillers are emerging at depths of 
2700-2800 meters, and the stock of wells operated by pumps is increasing, 

since achieving the planned volumes requires the use of mechanized methods 
of extracting petroleum just two to three years after the deposits are 

introduced for working. 

In order to fulfill the task facing the association--to ensure in 1979 a 
20-percent increase in petroleum extraction as compared with 1978--445,000 



meters of rock must be drilled through, which is 1.5-fold more than in 1978, 

We will also mention other figures that give an idea of the work volume of 

our association in the present five-year plan. By 1980 the extraction of 

"black gold" should increase to 12-14 million tons, and the well-drilling-- 

to 600-800,000 meters. In other words, by the end of the five-year plan the 

petroleum extraction should double as compared with 1975, and the drilling-- 

almost triple. 

During the past three years of the 10th Five-Year Plan the association's 
collective has done a great deal: 750,000 meters of rock have been drilled, 
22,170,000 tons of petroleum extracted, 70,000 square meters of housing con- 

structed, 284 million rubles worth of capital investments utilized and 
255 million rubles worth of fixed capital put into operation. The organi- 
zational period, however, has not proceeded painlessly, and has had an 

adverse effect on certain aspects of our work. This is particularly true 
of the drilling. The increase in drilling and commercial rate in 1978 were 
much lower than the planned level. 

After analyzing the results of the work in detail, we have come to the con- 
clusion that with good organization of labor and full mobilization of the 
material and technical resources, the organization downtimes would have 

been reduced by 60 percent and the results in drilling would have been much 
better. At the same time, we have not dismissed our inadequate technical 

equipment. We are in acute need of cranes to install the drilling rigs, 
road machines to construct the access roads, efficient transport and float- 
ing crafts, and we hope that, in connection with the outlet to new regions 
without roads the Ministry of the Petroleum Industry will assist us with 
transport equipment. We do not have enough housing-cars, dining-cars and 

other stock for the drilling brigades. By having two sets of this stock 

for each brigade, it would be possible to deliver it in advance to the 

next sections, saving a great deal of time in the moves and thus reducing 

the idle times in the drillers’ work. 

High-quality fulfillment of the work by the drillers, installation workers 
and construction workers is a great potential for reducing the idle times 

of the drilling brigades. The wells at the flow must be turned over at the 
first presentation. This is one of the main directions in raising labor 
productivity in drilling. Dissemination of the work experience of the lead- 
ing drilling brigades, headed by foremen N. Burdyko, V. Nosovyy, A. Rybinyy 
and A. Cheshuinyy, is assigned an important role in this. Particularly 
deserving of attention is N. Burdyko's drilling brigade, which successfully 

fulfilled its obligations and drilled over 50,000 meters of rock, which is 
record drilling in our oblast. The brigade is not working under "hothouse" 

conditions, but under conditions identical with the others, and its work 

methods deserve careful study and dissemination. 

A basic indicator of the work of the petroleum extractive enterprise is the 
fulfillment of the state plans for petroleum extraction, and the Tomskneft' 

Association is successfully coping with this task. In 1978 the Tomsk oil 
field workers extracted over 8 million tons of liquid fuel. At the same 

time, the increase in extraction was over 15 percent as compared with 1977. 
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This success was achieved with hard work. Already about 60 percent of the 

petroleum extraction wells are being operated by the mechanized method. 

Mainly sucker-rod deep-well pump units are used, and only about one-third 

of the pump wells are operated by electric deep-well centrifugal pumps, 

since under our conditions they are not reliable. The complex design of 

the operating wells, which in some sections has a curvature intensity of 
over 3° per 10 meters, the relatively high bed temperatures and the low 
reliability of the electrical supply system cause a low (about 140 days) 
between-repair period for the work of the deep-well centrifugal pumps. 
These factors, combined with the complex hydrographic conditions, when the 

wells are inaccessible for the routine repair brigades for 2-4 months, make 
it more advantageous to use sucker-rod pumps, which have an average between- 

repair period of 340 days. 

A great deal has been done recently in the sphere of complete mechanization 

of the processes of extracting and preparing the petroleum and maintaining 

the bed pressure. In 1977 work was completed on complete automation of two 
regional engineering-technical services at the Sovetskoye deposit. Some 
412 wells, 53 group measuring units and 10 multiple block pumping stations 

and other facilities are operating automatically. 

From the very beginning, the deposits have been worked with maintenance of 
the bed pressure. Beginning in 1980 there are plans to use high-pressure 

gas along with water as a working agent to maintain the bed pressure. For 

this purpose an experimental-industrial section was singled out at the 

Vakhskoye deposit to pump high-pressure gas into the productive bed. 
A-cording to the recommendations of scientists, using gas to maintain the 
bed pressure will make it possible to increase the petroleum yield of the 

bed by 20-25 percent. Natural gas from the Severnoye deposit and casing- 
head gas from the Vakhskoye deposit, compressed to 320 atmospheres at the 
Vakhskaya compressor station, will be used for the pumping. Unfortunately, 
the facilities for experimental-industrial pumping of the gas are being 

constructed slowly. The Tomskgazstroy Trust of the Ministry of Construction 
of Petroleum and Gas Industry Enterprises at the end of 1978 had utilized 

a little over 100,000 rubles of the sum planned for 1977-1978. 

Accelerated development of the petroleum extractive industry in Tomskaya 

Colast requires that large capital investments be drawn in and be promptly 

and efficiently utilized. In 1978, 125 million rubles worth of capital 
investments were utilized and 115 million rubles worth of fixed capital 
were put into operation, including the priority complex of the Vasyugan- 
Raskino petroleum pipeline, and about 170 kilometers of field and inter- 
field electric power transmission lines, about 30,000 square meters of 
nousing, etc. In 1979 the volume of capital investments will increase by 
almost 1.5-fold and will reach 180-190 million rubles. A gas pipeline 

will be built from the Sovetskoye deposit to the Nizhnevartovskiy Gas 

Refinery, which will make it possible to turn over to the state an addi- 
tional 5 million rubles worth of products a year and bring the gas utiliza- 

tion in this region to 75 percent. About 100 kilometers of highways and 
50,000 square meters of well-appointed apartments are to be constructed, 
and construction of new moorings, transshipment bases, etc. will be begun. 
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The high developmental rates of the petroleum extractive industry in Tomskaya 
Oblast will also be maintained in the next, llth Five-Year Plan. This means 

that we are already required to reveal and put into operation all the neces- 
Sary potentials for increasing the production volumes. The simplest way to 
this increase is to draw new labor resources into the production sphere, but 

in the next decade, according to demographic data, 5-fold fewer people will 

be drawn into the production sphere than in this decade. Consequently, an 
increase in production volumes should take place mainly through increasing 
labor productivity and increasing production efficiency. There are several 

ways to achieve this. 

In the first place--training skilled workers. This work is particularly 

important now, since, along with the skilled personnel, in 1978 many young 
people have come to the association's enterprises who have neither experi- 
ence in the petroleum industry nor a specialty in general. To assign per- 

sonnel locally, and to improve the skills of the young workers, their 
training in educational-course combines was organized. In addition, the 

experienced, skilled workers and foremen are sponsoring the young people. 

S. Semenov, M. Nuzhdina, F. Atomas, Ye. Dambuyev and other workers of ours 

have already proven themselves to be good tutors. 

In the second place--the further development and intensification of socialist 
competition, which is a tested lever for increasing work progress. In the 
Tomskneft' Association, individual workers, brigades, shops and entire enter- 

prises are competing with each other. Competitions for the "Best Young 
Worker," "Best in Occupation" and others are held at the enterprises. There 
have been good results from the competition of the brigades for routine and 
maintenance and capital repair to reduce the stock of inactive wells and to 
put into operation new equipment and advanced industrial processes, which is 
being held at the Strezhevoyneft" NGDU [petroleum and gas extractive 
administration]. Incidentally, this NGDU is an indispensable participant 
in the All-Union Socialist Competition. Taking part in the competition to 
the motto, "Repair the Wells Faster and With the Lowest Expenditures," the 
collectives of the brigades of routine repair and maintenance of the wells, 
directed by foremen V. Ordin and P. Aleksandrov have repeatedly been prize 
winners among the routine repair and maintenance brigades of the Ministry 

of the Petroleum Industry during the last few years. For six quarters in 
1976 and 1977 the collective of the Strezhevoyneft' NGDU retained the Red 
Challenge Banner of the Ministry of the Petroleum Industry and the Central 

Committee of the Trade Union of Petroleum and Gas Industry Workers, and 
for the results of its work during 1977, was awarded the Red Challenge 
Banner of the CPSU Central Committee, the USSR Council of Ministers, the 
All-Union Central Council of Trade Unions and the Central Committee of the 
Komsomol, and was noted on the All-Union Board of Honor of the Exhibition 

of USSR National Economic Achievements. From the results of the All-Union 

Socialist Competition, in addition to this NGDU, prize-winning places were 

also held by the Vasyuganskoye and Strezhevskoye specialized construction 

administrations. 

41 



In the third place, putting into operation the achievements of science and 
technology. We were considerably helped in this by the Ministry of the 
Petroleum Industry and the CPSU Tomsk Obkom. In accordance with the reso- 

lution of the Ministry of the Petroleum Industry in 1978 a complete division 
of the Siberian Scientific Research Institute for the Petroleum Industry 
(SibNIINP) was organized in Tomsk, and the CPSU Obkom made it obligatory 
for the scientific research and educational institutes in Tomsk to give all 
possible assistance to the oil field workers in opening up the petroleum 

deposits. 

The association itself also did a certain amount of work in this direction. 

The “List of Scientific-Technical Problems," which may be submitted for 
solution by the scientific research and educational institutes, was drawn 
up and distributed among the Tomsk scientific research institutes, and 
creative connections were established with institutes of the SibNIINP, 
Giprotyumenneftegaz imeni V. I. Mudravlenko, the Tomskaya Oblast Soviet of 
Young Scientists and Specialists and other organizations. 

Finally, in the fourth place, the successful solution to production problems 

will be furthered by a comprehensive improvement in the housing and everyday 
living conditions of the petroleum extractive workers, drillers and construc- 
tion workers. A great deal has already been done in this direction. The 
new socialist city of Strezhevoy has been constructed--a cultural and every- 

day living center for the petroleum region, and at the same time, a central 

production base, where almost all the enterprises of the Tomskneft' Associa- 
tion are located. Strezhevoy obtained the status of a city only in 1978, 
but it may be said that its streets have already seen three generations of 
housing structures. It all began with railroad-car housing, log cabins and 
panel-assembled houses, and then wooden and brick two-story houses began to 
be constructed, and now already about half of the population lives in well- 
appointed five- and nine-story buildings. The city has preschool combines 

and general education schools, a music school and an athletic school and 
public catering and everyday service enterprises. The city is continuing 

to grow. 

Because new deposits are being opened up for work and there is an increase 
in the production volume, there is also a need for housing, not only in 
Strezhevoy, but also right in the production work regions at the Vakhskoye, 

Katyl'ginskoye and Olen'ye deposits. Because of this, the construction of 
settlements for workers on special duty has been planned, with a full com 
plex of social, cultural and everyday service facilities, at the 
Katyl'ginskoye and Luginetskoye deposits, as well as of a workers' settle- 
ment at Pudino. The settlement for workers on special duty at the Vakhskoye 
Jeposit has already been put into operation, and work is being completed on 

the construction of the first dormitory in the special workers’ settlement 

of Pionernyy at the Katyl'ginskoye deposit. 
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The oil field workers in Tomskaya Oblast fully realize the role assigned to 

Tomsk petroleum in the country's fuel-energy potential and the role that 

must be played by the development of the petroleum industry in the economic 

reorganization of Tomskaya Oblast. They are fully resolved to do everything 

that depends on them in order to fulfill with honor the program for comre- 
hensive opening up of the underground resources and development of the pro- 
ductive forces of Westerm Siberia that our party has outlined. 

COPYRIGHT: Izdatel’stvo “Nedra”, “Neftyanik", 1979 
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FUELS AND RELATED EQUIPMENT 

INCREASING THE EFFICIENCY OF GAS TRANSPORT 

Moscow PLANOVOYE KHOZYAYSTVO in Russian No 7, Jul 79 pp 121-124 

{Article by Candidate of Economic Sciences A. Aver'yanov and N. Lebedev] 

[Text] In his report to the 25th CPSU Congress, General Secretary of the CPSU 

Central Committee and Chairman of the Presidium of the USSR Supreme Soviet L. I. 
Brezhnev spoke about the problem of meeting the country's requirements for fuel, 
energy, metal and raw materials; he stressed that "this problem confronts us 

not because of the physical inadequacy of our natural resources, but because 
there are limited supplies of them in inhabited areas close to industrial cep- 

ters. We are now going farther north and east for oil, gas, coal and ores.” 

In the Ninth Five-Year Plan, almost all the gas fields which had been discovered 

in the European part of the USSR and Central Asia were under development. The 

shift of the raw materials base to the remote, difficultly accessible northern 
regions of Tyumenskaya Oblast was a characteristic feature of the development of 

the gas industry in the last decade, 

In the Tenth Five-Year Plan, the gas industry has been assigned the task of 

bringing gas output up to 400-435 billion cubic meters by 1980 and putting 
35,009 kilometers of gas pipeline into operation. This must be done primarily 

through more efficient utilization of resources. 

The great length of main gas pipelines in Tyumenskaya Oblast and the northern 
regions of the country, their laying in difficultly accessible, marshy, road- 
less and permafrost areas, and the shortage of workers, have made the construc- 
tion and commissioning of main gas pipelines much more difficult. Particular 
difficulties have arisen in the construction of compressor stations (which have 
alweys been a bottleneck in gas pipeline construction) as a result of the neces- 
sic: of building large compressor plants, control consoles and other auxiliary 
facilities. The installation and repair of all equipment, including heavy 
assemblies, turbine parts and impellers of stationary gas pumping units con- 

taining large amounts of metal has been done at the stations themselves, which 
has required the use of large-capacity overhead traveling cranes in the machine 
shop and the construction of heavy foundations to support them. 

l. "Materialy XXV s"yezda KPSS" [Documents of the 25th CPSU Congress], Moscow, 

Politizdat, 1977, p. 37. 
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Labor expenditures in the construction of compressor stations with stationary 
equipment with a rated capacity of 40-50 thousand kilowatts amount to 120,000 

man-days, and under existing norms their construction lasts 16-19 months. 

Operation of the stations requires a large staff of skilled personnel, and 
accordingly calls for significant capital expenditures on the construction of 

dwellings and cultural-domestic facilities for their settlement. 

As a result, at the beginning of the Ninth Five-Year Plan it was expected that 
there would be a slowdown in development of the gas industry resulting in a 
failure to satisfy fully the national economy's requirements for gas. It was 
clear that the construction of new gas pipelines in a shorter time was possible 
solely through the introduction of fundamentally new and highly efficient tech- 
nologies, making it possible to assure the construction and operation of a large 
quantity of compressor stations with minimal expenses and conservation of man- 

power resources, and thus to increase pipeline capacity. 

To this end, the ministries of the gas industry, chemical and petroleum machine 

building and the aviation industry, together with departments of USSR Gosplan, 
in 1972-1973 made calculations which showed that the greatest effect in accel- 
erating the construction of compressor stations and increasing the reliability 
of their operation could be realized through incorporation of modular gas pump- 

ing units with aircraft engine-type power plants. 

The distinguishing characteristics of such units are: modular construction, 
requiring the supplying of factory-assembled modular units; light weight, 
making it possible to install the unit by means of mobile hoisting equipment; 
elimination of the need for water to cool lubricants, which is extremely inm- 

portant in northern and waterless areas; and complete automation and the per- 

formance of repairs under factory conditions, which would decrease the number 

of service personnel at the compressor stations. 

As a result of the creative cooperation between specialists in the above- 
mentioned sectors of the national economy and the joint work which they carried 

out, the USSR's first fundamentally new, high-efficiency GPA-Ts-6.3 modular gas 
pumping units with a capacity of 6,300 kW, driven by an aircraft engine-type gas 
turbine, was developed and incorporated into the national economy. 

The installation of the GPATs-6.3 at compressor stations entails simply mounting 
it ona metal frame, connecting the impellers to the station manifold and inter- 
connecting the module containers. 

Since the GPA-Ts-6.3 is the first domestically-produced unit with an aircraft 
engine-type power plant, considerable attention has been devoted to systematic- 
ally improving it during production and operation. An Operative Scientific and 
Technical Coordinating Committee from the three ministries has been organized 
and unique production testing bases have been developed for comprehensive de- 
development of the GPS-Ts-6.3 units and their power plants. The incorporation 
of a large number of comprehensive organizational measures and recommendations 
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made it possible to assure after a short period the normal operation of the 
GPA-Ts-6.3 units on gas pipelines with sufficiently high technical and economic 
performance. 

In designing the power plant of the GPA-Ts-6.3, the designers started from the 
premise that it must be as unified a design as possible and be based on an 
aircraft engine. This made it possible to refine the design continually, to 

use series-produced accessories for the manufacture of complex assemblies and 
parts, and also to use assemblies and parts from engines that had finished their 

service life in aviation. Assemblies and systems whose purpose was dictated by 
the technical requirements of aircraft power plants, such as the necessity of 
decreasing the size of the free turbine so as to expand the range of control of 
revolving speed of the drive shaft, peculiarities of feed (natural gas instead 
of aviation fuel) and the like,were redesigned and developed. For example, the 
use of natural gas as a fuel required the development of a fundamentally new 

regulation and fuel supply system for the engine. 

As a result, the degree of unification of the GPA-Ts-6.3 aviation power plant 
and its base aircraft engine reached 75 percent, which significantly decreased 
the time required to perfect it. In 1977, i.e. in the fourth year of operation, 
GPA-Ts-6.3 units matched and exceeded in a number of respects the reliability 
of GT-6-750 stationary gas turbines, the manufacture and operation of which had 

lasted more than 20 years. 

For example, the use factor (KTI) of the GPA-Ts-6.3 based on an aircraft power 
plant was 0.858 in 1977, while that of a number of compressor stations with 
GPA-Ts-6.3's practically reached the limiting figure, attaining 0.93-0.%4. 

The use factor for stationary GT-6-750 units was 0.784 in 1977. 

Repair of the gas pumping units and aircraft-engine power plants was organized 

in a fundamentally new way at the compressor stations. Taking into acvount 
field conditions of operation, it was specified that the gas pumping units 

have maximum repairability through modular replacement. For example, when ne- 
cessary, the aircraft engine power plant can be completely replaced and recen- 

terei in 8 hours, the impeller rotor in 24 hours and the main lubrication pump 

in 24 hours. 

This system made it possible to establish a replacement supply of the most inm- 
portant assemblies and components and to replace them rapidly in an operating 
compressor station by switching over to the reserve units available in every 
station without a long-term shutdown of the operating units. 

The ubsequent capital overhaul of these units was carried out at the manufac- 
tur..2 plants, which made it unnecessary to have repair shops and highly skilled 
service personnel at each compressor station. 

A unique design for a compressor station with a capacity of 50-60 million cubic 
meters a day was developed. The significant decrease (by a factor of 22.5) in 
the number of service personnel in the compressor stations using the GPA-Ts-6.3 
power plants as compared with the stationary units with the same capacity made 
it possible to use the tour-of-duty method of servicing in difficultly accessible 
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regions, as a result of which it became umumecessary to build residential towns, 
kindergartens, schools, hospitals and other social and cultural facilities in 

compressor station areas. 

The economic effect resulting from the incorporation of the GPA-Ts-6.3 gas 
pumping units with aviation engine power plant was a consequence of the design 

principles inherent in it, and primarily of the development of a design based 
on advanced achievements of this country’s and worldwide science and technology; 
of the use of the country's first modular installations; of the application of 
experience in aircraft engine construction to their design and the practical 
use of aircraft engines which had finished their service life in aviation. 

As can be seen from the comparative data given in Table 1, the capacity of 

compressor stations with three GT-6-7%) or GPA-Ts-6.3 units is the same, 7 
billion cubic meters of gas a year. Capital expenditures on construction of 
compressor stations using the GPA-Ts-6.3 are significantly lower. The experi- 
ence of constructing and starting up compressor stations using the GPA-Ts-6.3 
indicates that the period required for getting such stations into operation is 
shorter by a factor of 2.5 to 3, while capital costs are 35 percent lower than 
for the construction of compressor stations with the same rated capacity using 

stationary installations. 

Table l. 

indicator Value in compressor stations using: 

GT-6-750 GPA-Ts-6.3 

Anual throughput capacity, billion a 7 7 

Construction time required, months 14 5.6 

Capital cost per thousand a° of gas, rubles 0.5 0.3% 

Speeding up the commissioning of a compressor station with three GPA-Ts-6.3 

units by a factor of 2.5 makes it possible to obtain an additional 4.9 billion 
cubic meters of gas. 

In view of the fact of two main systems (Orenburg-Kuybyshev-Mokrous and Perm’- 
Kazan’-Gor'kiy-Center) were equipped with 65 GPA-Ts-6.3 units in 1974-76, the 
economic effect realized in those years from the additional supply of gas to 

consumers resulting from faster commissioning of the compressor stations was 
310 million rubles. 

Overall, the effect from incorporating compressor stations using the GPA-Ts-6.3 

over the first four years of the Tenth Five-Year Plan resulting only from faster 
commissioning of compressor stations and from the resultant additional quantity 

of gas received by the consumers amounts to about 1.5 billion rubles. 
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The use of light gas-turbine aircraft engines as power plants in the GPA-Ts-6.3 
unit makes it possible to save 6,000-7,000 tons of costly heat-resistant nickel- 

containing alloys a yeur (the weights of the power plants of the stationary 
installations and the aircraft power plants are 46.5 tons and 3.5 tons respect- 
ively. 

The high economic indicators and the operating advantages of the stations using 
gas pumping units with gas-turbine aircraft engines as power plants are also 
confirmed by the fact that many countries with developed gas industries (the 
United States and Canada, for example), are switching to such installations. 
For example, analogous stations account for 49 percent of the capacity intro- 

duced abroad in recent yéare. 

In October 1978, by a decision of the State Certification Commissions registered 
with the State Committee on Standards, the GPA-Ts-6.3 unit was awarded the State 

Seal of Quality for its high degree of reliability and low cost, the simplicity 
and originality of its modular design and the new and advanced principles for 
its installation in compressor stations. 

In 1978, the GPA-Ts-6.3 gas pumping units found a new area of employment in the 
gas industry. They are beginning to be used successfully in auxiliary [dozhia- 
nyy] compressor stations and for pumping gas into underground storage areas. 

Experience shows that in order to realize the maximum economic effect it is ad- 
vantageous to develop and incorporate into the national economy gas pumping 

installations with aircraft power plants of the highest individual capacity 
possible. The continuous increasing of individual capacity ultimately gives an 

economic effect in several areas (decreased personnel requirements, lower unit 

consumption of metal, fuel, labor, financing, capital expenditures and the 

like). 

lt must be borne in mind that the gas pumping units currently in operation 

create a pressure of 56 or 75 atmospheres in the main gas pipeline. Slated for 
the llth Five-Year Plan is the construction of gas pipelines using multilayer 
pipe with a working pressure of 100-120 atmospheres, which will require corres- 
ponJing gas pumping installations. 

The use of GPA-Ts-6.3 units with aircraft-engine power plants in the gas indus- 
try has made it possible to solve the most important problem of assuring the 
faster construction of reliable compressor stations as the length of gas supply 
routes increases. Thanks to accumulated experience in the operation of these 
units, the experimental design bureau and the scientific research institutes of 

the 4inistry of the Gas Industry, the Ministry of Chemical Machinery and the 
Min’stry of the Aircraft Industry have been able to proceed, jointly with the 
int.cested departments of USSR Gosp : the development and incorporation 
into the national economy of more , ‘as pumping installations. 



Currently, specialists of USSR Cosplan, the Ministry of the Gas Industry, the 
Ministry of Chemical Machinery and the Ministry of the Aircraft Industry have 

jointly worked out proposals for the development and organization of series 

production of the GPA-Ts-16 gas pumping installation, of sudular design and 
with an aircraft-type power plant. The capacity of this installation will be 
16,000 kilowatts. The design of the unit is universal and will make it possible 

to operate at pressures of 100-120 and 75 atmospheres. 

The use the the main subassemblies and parts of aircraft engines to manufacture 
the power plants of the GPA-Ts-16 gas pumping installation will make it possible 
to save more than 4,500 tons of scarce and costly alloys every year and to bring 
the installations to the requisite level cf reliability in a short time. 

Table 2 shows the technical and economic indicators for operation of a compres- 
sor station with four GPA-Ts-16 gas pumping units with aircraft-type power 
plants (one used as a backup unit) in comparison with the same indicators for 
compressor stations supplied with the GTN-16 installation with a gas turbine 

power plant of the standard type. 

Table 2. 

indicator GTN-16 GPA-Ts-16 

Annual throughput capacity of station, 
billion m? 30 30 

Power of installation, thousand kW 16 16 

Time for construction of station, months 18 8 

Effective efficiency, percent 29 29 

Estimates of the economic effect to be realized from the incorporation of 

GOA-Ts-16 gas pumping units indicate that the construction of compressor sta- 

tions using four of these units will require capital expenditures 30 percent 
lower than for the construction of stations with stationary gas pumping in- 
stallations of the same capacity. At the same time, as a result of the faster 

commissioning of the former type, an additional 25 billion cubic meters of gas 
will be supplied. The annual economic effect from the incorporation of 
GPA-Ts-16 installations, including decreased capital costs in the construction 
of compressor stations, the speeding up of commissioning by a factor of 2.5 
and the resulting additional quantity of gas received by the consumer will 
amount to 421 million rubles. 

Thus these examples show that the use of gas pumping units with aircraft-engine 
power plants will make it possible to increase considerably the effectiveness 
of gas transport. 
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The task of the ministries of the gas industry, the aircraft industry and 

chemical and petroleum machine building, as well as of the relevant departments 
of USSR Gosplan, is that of assuring by smooth combined work the timely devel- 

opment and incorporation into the gas industry of this progressive technology. 

COPYRIGHT: Izdatel's vo “Ekonomika", "Planovoye khozyaystve", 1979 
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MINERALS 

URGENCY OF WASTE PRODUCT UTILIZATZON ARGUED 

Novosibirsk EKONOMIKA I ORGANIZATSIYA PROMYSHLENNOGO PROIZVODSTVA in Russian 
No 8, 1979 pp 49-60 

[Article by M. A. Sergeyev, corresponding member of the USSR Academy of Sci- 
ences, director of the Economics Institute of the Ural Scientific Center of 
the USSR Academy of Sciences, Sverdlovsk: "The State Approach to Utiliza- 
tion of Secondary Resources"™] 

[Text] Sources of the Problem 

Minerals resources represent nearly 70 percent of the natural resources put 
to industrial use. About 90 percent of the output of heavy industry is pro- 
duced from mineral raw materials. Enormous amounts of money are being allo- 
cated to develop the mining industry. The total annual extraction of miner- 
als in the USSR has nearly reached 7 billion tons. Moreover, approximately 
the same amount of accompanying sands and clays, limestones and rock which 
can be included among primary raw minerals, is also extracted. The process~- 

ing of minerals involves formation of a large amount of waste products of 
enrichment, by-products of metallurgical and chemical transformations, and 
of fuel combustion, which in most cases could be put to worthwhile use. 

The need for mineral resources is growing uninterruptedly. The volume of 
extraction of mineral raw materials in our country has been doubling ap- 
proximately every 2 years in the recent past. The reason is not only the 

growing need, but also the deteriorating quality of the minerals extracted. 
More and more of the initial raw material has to be extracted to obtain each 

unit of the useful substance. For example, the content of iron in the ore 
extracted in the USSR has dropped appreciably. The consumption of raw ore 
per ton of iron in commercial ore increased 1.3-fold between 1966 and 1977: 

from 2.6 to 3.3 tons. In 1977 1.3 billion tons of material was removed in 
mining iron ores: raw ore comprising 37 percent of this, commercial ore 19 

percent, and the iron in the commercial ore only about 11 percent. If we 
include the gravel and quarry stone obtained, the total coefficient of uti- 
lization of the material extracted in mining is only 15 percent. Conse- 
quently, about 85 percent of the material extracted from the earth in mining 
(more than 1 billion tons) goes to unutilized waste of extraction and en- 
richment and into the by-products of blast-furnace conversion of the iron 
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ore. The level attained in utilization of the waste of iron-ore production 

as a whole is low, no higher than 5 percent, though the high efficiency of 

their processing has been demonstrated in practice. The share of consump- 
tion of high-ash coals is increasing. Every year an enormous amount of ash 
and slag is produced in the combustion of fuel in the USSR. Only 3-4 per- 

cent of this is utilized. 

The greater demand for mineral raw materials is making it necessary to de- 

velop mineral deposits in remote areas which have experienced little devel- 
opment, where the conditions from the standpoint of mining engineering are 

far more complicated. This means higher costs. Technical achievements in 

mining operations cannot altogether offset the rising cost. 

A situation like this is taking shape with many types of minerals. To a 

certain extent the more expensive mineral raw-material base can be offset by 
fuller utilization of the raw material extracted and by utilization of the 

by-products and waste obtained in its processing. 

Utilization of secondary resources makes it possible to accomplish the fol- 

lowing: 

i. to expand the mineral raw-material base thanks to additional separation 
of the valuable components of the raw material and thanks to production of 

building materials; 

ii. to reduce costs of mineral raw materials; 

iii. to reduce the damage to the environment. 

Technical progress achieved in the processing of mineral raw materials is 
making it possible to separate out any component and to transform the waste 
that is formed into commercial products. Conditions have been created for 
transition to low-waste production. The progressiveness of technology is 
be‘ng determined to an ever greater degree by the level of utilization of 

the raw materials being processed and by the degree to which the production 

cy’ le is closed. 

Secondary Resources and Environmental Protection 

Utilization of the waste in processing rew minerals is one of the ways of 
p otecting the environment. Utilization of the useful by-products and waste 
prevents the damage to the land, to the water and air, and to plants and 
raimals; in a number of cases it eliminates the need to build treatment 

paants. The damage which manufacturing processes in which components of the 
raw material being processed are given off in large amounts is rather great. 

Above all, air and water pollution are harmful to human health. Increased 
air pollution doubles corrosion and reduces the length of service of indus- 
trial equipment by one-third. The yield of grain crope is 40-60 percent 
smaller in a zone affected by enterprises of the copper industry, and the 



protein content of the grain is 25-35 percent lower than outside the area 
affected by the emissions. Tailings and piles of sludge and slag not only 
cause damage to the economy by occupying land and by polluting soil water 

and air, but their maintenance also requires a tremendous amount of money. 
The costs of transporting waste products and of maintaining the waste dis- 
posal operation are sizable and represent approximately 8-10 percent of the 
péoduction cost of the commercial ore. For instance, at the Kachkanar Min- 
ing and Ore-Dressing Combine these costs have reached 6 million rubles per 
year. Capital investments for the waste disposal operation are also large. 
In certain cases the costs of preparing storage areas for waste products are 
as much as 10 percent of capital investments to build the enterprise. The 
imputed cost of collecting and storing each cubic meter of waste products of 
coal mining and enrichment is 0.5 ruble. 

In the past the costs of restoring areas disrupted by tailings were not 
charged to the enterprise. The procedure recently adopted for financing the 
work of recultivation of the land at the expense of mining operations imple- 
ments the principle “whoever destroys the land shall pay for its restora- 
tion.” This measure, though only to a partial degree, will help to expand 
utilization of waste products. 

Abundant Opportunities for Thorough Processing of the Raw Material 

Thorough processing of the raw material so that useful by-products and waste 
products are largely utilized results in a merger of production operations 
and creates conditions for comprehensive development of regions. For in- 
stance, as the processing of waste products has expanded, copper smelting 
enterprises in the Urals have become chemical-metallurgical complexes with a 
more or less equal list of products in each of the two industries. Yet even 
now only a small portion of the waste products whose use is economically 

feasible is being utilized. 

The annual volume of extraction of minerals and of production waste at de- 

posits of nonferrous metals in the Urals amounts to 23 million tons; only 
about 22 percent of this is utilized. In the production of iron ore in the 
Urals only 8 percent of the 107 million tons of gangue produced in mining 
and the 50 million tons of waste from enrichment is used as sand, gravel and 
fill. At the Bazhenovskoye asbestos deposit as much <; 50 million tons of 

rock suitable for gravel production is annually extracted and stored in 
heaps. It is estimated that a total of 4 billion tons of waste products of 
mining and metallurgical operations in the Urals are piled up in heaps. 

These are full-scale man-made mountains of “secondary ores," which in their 
volume and quality are altogether comparable to present-day primary mineral 
resources. 

Slags (their annual yield is more than 70 million tons) and sludges from 
ferrous metallurgy in the Urals are sources from which vanadium, iron and 
manganese can be extracted, and they also constitute an initial raw material 
for the production of building materials: cement, pumice, slag wool, fillers 
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for lightweight concretes, gravel, shlakositally, and so on. Large amounts 
of waste from the processing of mineral raw materials are also being formed 

and accumulated in other regions of the country. 

The growing need for minerals, the increase in the amount of waste, and the 

scientific-technical progress that has been achieved in the mining and pro- 
cessing of raw minerals necessitate a new assessment of mineral--raw-materi- 

als resources. The time has come when minerals should always be used thor- 
oughly; the waste from their processing must be regarded as an important 
source of raw materials, and they should be classified as a raw material. 
There is an urgent need for a reorientation of the economic assessment of 

mineral resources. It is important that they be evaluated from the stand- 
point of the national economy rather than from that of the individual sector 

or industry; the raw material must be seen not only as a source for obtain- 

ing the principal element, but also as a source of valuable components and 
various building materials that lie outside the specialization of the par- 
ticular industry. 

The state approach for utilization of mineral resources lies in adoption of 
decision that pursue the benefit to the national economy exclusively. This 
approach will make it possible to change the attitude toward a raw material 
that is poor in its principal component, but rich in the various accompany- 
ing elements, and from which a number of products can in most cases be ob- 
tained at an acceptable cost level if approached from the standpoint of the 

entire economy. This in turn will tend to reduce the extraction of the pri- 
mary raw material to obtain the same output, which can be produced from mul- 
ticomponent ores or by processing accumulated production waste. The exclu- 
sive right of ownership which the state has to resources under the earth 
makes it possible to conduct a consistent policy aimed at optimum consump- 
tion of mineral raw materials and to overcome the desire of cortain extrac- 
tive industries to produce only their own specific product in order to 
achieve the maximum benefit in terms of profit and loss, transforming very 

valuable components of the raw material into production waste because they 

are “outside its field." 

The Benefit Afforded by Multipurpose Processing of Raw Materials 

There is no question that from the standpoint of the national economy it 
makes sense to utilize extensively the waste products from processing of 
mineral raw materials. The Economics Institute of the Ural Scientific Cen- 

ter of the USSR Academy of Sciences has with the help of other organizations 
c*afted Methodological Recommendations for Determination of the Economic Ef- 
‘iciency of Multipurpose Utilization of Raw Ores, which is based on a cost- 
.snefit comparison in a national-economic context. Calculations made in ac- 
cordance with the Methodological Recommendations have revealed that multi- 

ple~purpose utilization of the ores of the Urals and transformation of the 
large-volume waste products of enrichment into building materials would be 
highly beneficial. The size of the benefit to the national economy from 
multipurpose processing of certain types of raw materials is as follows: 
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188 million rubles per year for copper pyrite ores, 179 million rubles for 

iron ores, 80 million rubles for iron pyrite and pyrite concentrates, and 25 
million rubles for the waste products of bauxite processing. 

Calculations of the economic efficiency of processing waste products of ore 

enrichment at the Sckolovsko-Sarbayskiy Mining and Ore-Dressing Combine, 

which were made according to this same method, showed that from the stand- 
point of the state it is feasible to use them as an initial raw material for 
obtaining sulfuric acid, cobalt, copper, zinc, lead and iron. The national 
economy obtains a large economic benefit from utilization of vanadium and 

Ural titanium-magnetite ores. Use of vanadium slag in alloying steels has 
made it possible to increase reliability and longevity of crucial parts of 
machines and machinery. The resulting economic benefit amounts to between 
20 and 60 rubles per ton of suitable castings. On the whole, according to 

our calculations, the use of vanadium steels obtained by the method of di- 
rect alloying makes it possible to obtain a benefit of more than 8 million 

rubles to the national economy in just four machinebuilding industries. 

The potential of the Urals for conversion of waste into building materials 

is tremendous. Industrial application of manufacturing procedures that al- 
ready exist for processing waste would make it possible to obtain more than 
20 million cubic meters of gravel and sand from waste products of mining. 
The specific capital investments involved amount to 5-6 rubles per cubic me- 

ter as compared to 5-9 rubles at specialized quarries. The production cost 
per cubic meter of rock products is 15-20 percent lower. The economic bene- 
fit from using the waste of the mining industry in construction would be 
about 15 million rubles for enterprises of Sverdlovskaya Oblast alone. 

Given its geographic position, the Ural region could become a major supplier 
of rock building products for the regions of Western Siberia being developed 
for the first time, Tyumenskaya Oblast first of all. At the present time 
about 4 million cubic meters of gravel and sand are going from the Urals to 

construction sites in Tyumenskaya Oblast. The future shortage of rock build- 
ing products in Western Siberia will be 27 million cubic meters. The Urals 
might cover a substantial portion of this shortage provided operations are 

set up to process waste products. 

But hardly any plants are being set up to convert waste products into prod- 
ucts with the necessary use characteristics. The principal argument given 
for this is the shipping factor. Difficulties in shipping waste products 
because existing railroads are overloaded can in our opinion be overcome. 
If capital outlays are not justified to build railroads and motor roads for 
the movement of gravel and sand, then it would be wise to resort to pipeline- 
container delivery of materials to the main transportation routes. This type 
of transport could be used, for example, to deliver gravel from the waste 

products of asbestos production to the trunk rail line that goes to Tyumen- 
skaya Oblast. 
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But even though the secondary raw materials available in the Urals represent 
a tremendous resource, the increase of rock building products is coming from 
specialized enterprises, and individual departments are opening up quarries 
at natural rock deposits. Moreover, valuable land is being taken over, and 
hundreds of acres of forest are being cut. 

Only 43 percent of the current output of metallurgical slag is being repro- 
cessed in the Urals, mainly as a raw material for the cement industry and 

for slag wool. At the same time a sizable portion of the slag could be used 
as a raw material in obtaining iron. For instance, converter slags are an 
effective substitute of charge materials in blast furnaces in the proportion 
of 40-60 kg per ton of pig iron. At the Chelyabinsk Metallurgical Plant 
163,000 tons of converter slag were recycled in 1976 in the blast-furnace 
and sinter charge. The economic benefit from their use instead of sinter, 

manganese ore, limestone and fuel was 1 million rubles. Sludges from metal- 

lurgical production are not being fully utilized to replace raw ore, though 
the saving per ton of pig iron obtained from slag [sic] at Ural plants has 
been about 70 rubles on capital investments and 14 rubles on operating costs. 

The experience of using slag from ferroalloy production in agriculture has 
been constructive in Sverdlovskaya Oblast. In 1978 about 215,000 tons of 
these slags were applied on an area of 43,000 hectares. According to the 
data on field experiments over a number of years the additional yield of 
grain crops was 3 quintals per hectare when the slag was applied. It has 
been established by calculation that the use of 1 ton of slag makes it pos- 

sible to obtain 5 rubles of profit. Blast-furnace slag can be used to pro- 
duce building materials. In this case the costs are 20-50 percent lower 

than when a primary raw material is used. Better motor roads are made from 
slag gravel than from natural stone. 

Experience is thus demonstrating the technical possibility and manifest eco- 
nomic benefit to the national economy from utilization of secondary raw-ma- 
terials resources. Nevertheless, the level of reprocessing of the waste 
products of the mining industry as a whole is only about 2 percent. There 
ar many reasons for this. First of all, the economic system (planning, or- 
ganization, management and economic incentives) does not sufficiently pro- 
move optimum utilization of mineral resources. When plans for development 

of the national economy are drawn up, too little attention is paid to sec- 
ondary resources as a source of raw materials, and hardly any capital in- 
vestments are appropriated (and if they are, they are not used) to build 
plants to transform the waste products of mining into commercial products, 
aid industries ard enterprises do not have an economic motivation for multi- 

ple-purpose utilization of the raw material they process. The economic in- 
srests of departments and enterprises are prevailing over the interests of 

society as a whole. 



The Need for Radical Measures 

The present system of state administrative agencies is not effective enough 
when it comes to consumption of mineral resources. First of all, there is 
no centralized guidance of the entire process of consumption of mineral re- 
sources. Agencies to monitor and oversee the conservation and optimum use 
of resources do not have sufficient authority to have an appreciable impact 
on the activity of ministries and departments. As a result mineral raw ma- 

terials are being utilized in such a way that usually the needs of individ- 
ual departments are being met to the detriment of the interests of society. 
This situation is becoming intolerable in view of the growing volume of con- 

sumption of mineral raw materials, their nonrenewability, and the economy's 
conversion to an intensive development strategy. 

There must be a reassessment of the most basic premises in consumption of 
raw materials. The requirement of optimum utilization of natural resources 
should be basic to decisionmaking. The land is unified as an object of use, 

and there must be centralized guidance of the process of consumption of its 

mineral wealth in the interests of the national economy as a whole, rather 

than those of its individual parts. 

The sectoral approach to development of minerals has played its constructive 

role. But it has become unsuitable to the present level of development of 
the productive forces, when minerals can and must be a source of products 
for more than one department. A need is arising for revision of organiza- 
tional forms. It would be wise to examine the issue of putting the mining 
industry under a single head, a single intersector boss, who would carry on 
the production process in accordance with the interests of the national 
economy. Not only would it then be possible to extract and use raw materi- 
als in a comprehensive way, but it would also be possible for a single en- 
terprise to develop deposits of different types of minerals located on a 
compact territory. Because a single industrial infrastructure would be 
built, there would be a sizable benefit, and the economic outlook for devel- 
oping such deposits would improve. Such an enterprise might be set up as an 
experiment in the Northern Urals for developing deposits of iron and copper 

ores and rock building products located within distances of 3-18 km from one 

another. 

In order to implement the legislative principles set forth in the Soviet 
Constitution, we must strengthen the planning principle and the role of USSR 

Gosplan in comprehensive planning of the utilization of the country's natu- 
ral resources. Programs for optimum utilization of mineral resources should 
become an organic part of the unified system of socioeconomic planning and 
should be an integral part of the nationwide national economic plan, with 

all the consequences resulting therefrom, including: inclusion of the out- 

put of products from secondary resources in the state plan, the financing of 
measures to convert to low-waste technologies, and material incentives to 

motivate production collectives to utilize waste products. When wholesale 
prices are worked out, provision should be made for them to act as an incen- 

tive in increasing the comprehensiveness of utilization of raw materials. 
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Prices should promote the industrial use of secondary sources of raw materi- 

als. 

It would thus seem that the transition to optimum and comprehensive use of 

mineral resources and extensive use of the waste products of mining and pro- 
cessing are objectively inevitable. Accomplishing this requires a reassess- 
ment of the initial premises used in evaluating minerals, state regulation 
of the consumption of mineral resources, and enhancement of the role of USSR 
Gosplan in matters concerning the use of nature, that is, bringing the en- 
tire economic system into conformity with the requirement of rational utili- 

zation of mineral resources, which has been set forth in state legislation. 
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