243126

JPRS 83757

24 June 1983

China Report
| ECONOMIC AFFAIRS
No. 356

ENERGY: STATUS AND DEVELOPMENT --XVII

|

&3
b Bty
E o % Reproduced From ‘
b Best Available Copy \ o . ,
[SR-E= o |
o 0= ' [
3% A |
xrs0 L J
o
FBIS| FOREIGN BROADCAST INFORMATION SERVICE
mﬁoouc?n BY | . B
NATIONAL TECHNICAL
INFORMATION SERVICE - =
U.S. DEPARTMENT OF COMMERCE . . J
: SPRINGFIELD, VA, 22161 - - : o poet




NOTE

JPRS publications contain information primarily from foreign
newspapers, periodicals and books, but also from news agency
transmissions and broadcasts. Materials from foreign-language
sources are translated; those from English-language sources
are transcribed or reprinted, with the original phrasing and
other characteristics retained.

Headlines, editorial reports, and material enclosed in brackets
[1 are supplied by JPRS. Processing indicators such as [Text]
or [Excerpt] in the first line of each item, or following the
last line of a brief, indicate how the original information was
processed. Where no processing indicator is given, -the infor-
mation was summarized or extracted.

Unfamiliar names rendered phonetically or transliterated are
enclosed in parentheses. Words or names preceded by a ques-
tion mark and enclosed in parentheses were not clear in the
original but have been supplied as appropriate in context.
Other unattributed parenthetical notes within the body of an
item originate with the source. Times within items are as
given by source.

The contents of this publication in no way represent the poli-
cies, views or attitudes of the U.S. Government. :

PROCUREMENT OF PUBLICATIONS

JPRS publications may be ordered from the National Technical
Information Service, Springfield, Virginia 22161. 1In order-
ing, it is recommended that the JPRS number, title, date and
author, if applicable, of publication be cited.

Current JPRS publications are announced in Government Reports
Announcements issued semi-monthly by the National Technical
Information Service, and are listed in the Monthly Catalog of
U.S. Government Publications issued by the Superintendent of
Documents, U.S. Government Printing Office, Washington, D.C.
20402.

Correspondence pertaining to matters other than procurement
may be addressed to Joint Publications Research Service,
1000 North Glebe Road, Arlington, Virginia 22201.




JPRS 83757

24 June 1983

CHINA REPORT
EconoMIc AFFAIRS

No. 356

ENERGY: STATUS AND DEVELOPMENT --XVII

HONG KONG MEDIA ON CHINA
New Nei Monggol Mines, Slurry Pipélines To Help Ease Energy
Shortage
(MING PAO’ lMay 83) G 9 0 0 6060 00 00 0000000 5000000080000 080 1
NATIONAL POLICY

Need To Apply Universal Energy Consumption Standards Reiterated
(Zhang Xingduan; RENMIN RIBAO, 24 Apr 83) ...icievccsnsess 3

Fujian Plans Balanced Development of Hydro, Thermal Power ‘
(Hu Xilan; KEXUE YU WENHUA, 25 Jan 83) ..ceeeeecccncccsns 5

Shanxi Coal Plays Vital Role in Overall National Economy
(Luo Guibo; SHANXI RIBAO, 11 Feb 83) tieeveseccscscscnces 9

Forces Being Assembled To Accelerate Construction on Shanxi
" Energy Base .
(Xing Fengbing; RENMIN RIBAO, 2 May 83) ...vceeseccccccss 13

Regional Energy Scheme Centers About Shanxi Coal, Power Plant Base
(RENMIN RIBAO’ 2May 83) ® 6 0 08 8 0 00 0 00000605 080000000000 000 15

Table of China's Past and Predicted Energy Production
(KEXUEXUE YU KEXUE JISHU GUANLI, 10 Feb 83) .vcveencenses 16

POWER NETWORK

Power Ministry To Set Up Pilot Projects for 'Chinese-Style’
Rural Electrification
(ZI.EJIANG RIBAO’ 14 Jan 83) @ 8 © 0.0 0 0 000 08 SN S OO PO N OO NN NEE NN 17

-a - [III - CC - 83]




1983 To Be Big Year for Northeast Power Grid Construction
(Nian Qian, Zheng Mao; LIAONING RIBAO, 3 Mar 83) ........

Careful Studies Precede Selection of High-Voltage Switches
for Plateau Regions
(wu Meichao; DIANSHIJIE 3 5 Jan 83) e e e 0 80608 000 .-A‘ o0 0000800

Shanxi Power Industry Expansion Plans Studied
(Zhu Ping, et al.; SHANXI RIBAO, 4 Apr 83) .eccieeseccecs

Briefs
Shanxi Automatic Transformer Station

HYDROPOWER

Wu Jiang River Valley Development Plan Outlined
(GUIZHOU HUABAO, No 1, 1983) ..viceseescccccscsncsocncses

Feasibility Study Shows No Major Obstacles in Way of Huge
Ertan Project
(SICHUAN RIBAO, 7 May 83) sceveecesnsosccncscsoscancecnns

Work To Begin Soon on Big Tongjiezi Hydropower Station
(Huang Yongsheng; SICHUAN RIBAO, 30 Mar 83) ...cecevveess

' Guizhou's Maotiao He Cascade Hydropower Projects Bring
Economic Benefit to Region
(ZHONGGUO, Apr 83) .....'......’..............Q.......l...

1982 Saw New Progress in Small-Scale Hydropower Construction
(SHUILI SHUIDIAN JISHU, 20 Feb 83) .uvvecsosccccssscnccns

Small-Scale Hydropower Strategy: More Local Involvement,
Less State Aid ,
(SHUILI SHUIDIAN JISHU, 20 Feb 83) tiveececscacscccsccnes

Problems in Development of Small-Scale Hydropower Analyzed
(Wang Junchen; NENG YUAN, 25 Dec 82) ...evecescossscnncns

Sichuan Overhauls Management of Small-Scale Hydropower
(YUNNAN RIBAO, 26 Jan 83) ........'..'.'.l.....ll.......’

THERMAL POWER
Work on Jinzhou Power Plant Accelerated ; Local Industry
Pitches In
(LIAONING RIBAO, 3 May 83) .veeveeeccessccaccsansscnansss

No 2 Generator To Join Grid by End of Year
Liaoning Industries Supply Materials, Equipment

19

20

24

26

27

31

33

34

37

39

40

50

53




COAL

Work Intensified on Third Stage of Shentou Pit-Mouth Power Plant
(S}IANXI RIBAO’ 2May 83) .....'..'.l.l........"I..l.l...

Briefs
New Shandong Construction
Maoming Oil Shale Power Plant
New Jilin Power Plant

Coal Minister Says Industry Should Ease Constraints, Encourage

Foreign Investment
(SHIJIE JINGJI DAOBAO, 21 Feb 83) cucvesvccscsvcscscecans

Eight Key Coal Construction Projects Accelerated
(CHINA DAILY, 28May 83) .lD.....I.lI..‘.ll....l..'ll...'

More R&D Work in Coal Gasification, Liquefaction Urged
(Yang Jun; RENMIN RIBAO, 24 Apr 83) ..cececvecsnscesssnes

Mechanization of Sichuan's Unified Distribution Mines
(Li Xianfu; SICHUAN RIBAO, 28 Mar 83) ...citeeescssnsocss

Geological Teams Intensify Work To Identify Yunnan's Coal Reserves

(Wang Zhengduan; YUNNAN RIBAO, 14 Jan 83) ..cceevecnvnnss

Work Proceeds Apace on Huolinhe Mine; New Railroad Nears

Completion
(RENMINRIBAO, 29 May 83) " EEEEEEEEN I I I R B A B AR E I A

Work Intensified on Nation's Largest Coking Coal Base
(RENMIN R'IBAO’ 2Jun 83) .l'.‘l..........'.‘..C......'...

Big New Coal Deposits Found in Sichuan's Shibao Region
(Liu Jingshi; SICHUAN RIBAO, 1 Apr 83) .iccccvevnccsccsss

New Shanxi Governor Makes Pitch for Foreign Investment in
Coal Development ‘
(XINHUA’ 29 Apr 83) ....'.‘.‘l..»..‘...................".

Briefs
New Heilongjiang Field
Liaoning Mine Construction
Shenyang Mine Construction
Liaoning Coal Development
New Anhui Mine

OIL AND GAS

Ministry of Geology and Mineral Resources Determined To Double

0il and Gas Output
(Lu Hua, Zhang Shaowei; SHIYOU YU TIANRANQI DIZHI, Mar 83)

-Cc -

55

56

- 56

56

57
62
64
67

69

71
73

75

76

78
78
78
78
79

80




Chinese Learn Valuable Lessons From French Prospecting Teams
(Tao Xingeng; SHIYOU YU TIANRANQI DIZHI, Mar 83) tiriacens

NUCLEAR POWER

Construction of Qinshan Nuclear Power Plant Gets Full Backing

From Local Organs
(Chen Youheng; ZHEJIANG RIBAO, 14 Jan 83) ....cevvevnccnss

SUPPLEMENTARY SOURCES

Technical, Economic Considerations in Development of
Wind Power Presented
(Sun Mingpei; NENG YUAN, 25 Dec 82) cecececessassssacscces

Nation's First 40-Kilowatt Wind-Powered Generator Now Operational
(ZHEJIANG RIBAO’ 2Apr 83) 2 0 00 00 0600650000000 0000000000600

Experimental Villages To Test Feasibility of Alternative
Energy Applications
(XINHUA’ 28May 83) ..Q.......'l....I........'..l...l'..'.

Status of Biogas Research and Development in China Reviewed ,
(Liu Kexin; TAIYANGNENG, 28 Feb 83) ..veescvcscccsscnscsss

82

84

86

91

92

94




HONG KONG MEDIA ON CHINA

NEW NEI MONGGOL MINES;’SLURRY PIPELINES TO HELP EASE ENERGY SHORTAGE.
Hong Kong MING PAO in Chinese 1 May 83 p 11 h '

[Article: 'Nei Monggol Steps Up Development of Four Big Open-pit Coal Mines"]

[Text] China is now intensifying the development of its energy resources,
especially the exploitation of coal in North China, the northwest and the
southwest. According to news releases from Hohhot, Nei Monggol is accelerat-
ing construction on four large-scale open-pit coal mines in an effort to

get them into production at the earliest possible date and increase the
supply of coal to various regions. The four big coal mines are located in
Jungar, Huolinhe, Yuanbaoshan, and Yiminhe.

Plants Forced To Close 3 Days a Week Due to Insufficient Coal-fired Electric
Power

The Chinese newspapers had been boasting about the country's abundant energy
resources, especially the amount of petroleum produced, but the fact of

the matter is that energy resources on the Mainland are in short supply,
whether for industry or for the populace. O0il, coal, and electric power are
all too scarce to meet demands. The Beijing monthly, "ECONOMIC RESEARCH,"
recently revealed that many factories and mines have yet to resolve the
problem of "three off, four on" [i.e., operating only 4 days a week because
of energy shortages]. The economic loss is enormous.

The Chinese papers are now running self-criticisms on the fallacy of this
past boasting about energy resources, acknowledging the adverse impact on the
economy of this energy "crisis." Why is enmergy in short supply? The major
reason is that the past economic development plans and policies were
incorrect, with too little investment made in energy and transportation. As
a result, funds and equipment were insufficient, communications and
transportation were weak, and energy production could not meet market demands.

Construction of Coal Slurry Pipelines Would Ease Burden on Railroads

China does have vast reserves of coal, but distribution is uneven and most
of it is concentrated in Shanxi. and Nei Monggol in regions where there is
practically no heavy industry. In eastern China, in regions where the level
of industrial technology is fairly high, the production of machinery cannot
be fully developed because there, coal is in short supply.




-

After the coal is mined, it must be shipped to ports by rail and then by
ship or truck to its final destination. However, the load capacity of the
Mainland's transportation [system] is not high and the railroads have a hard
time shipping the coal. China now plans to build coal slurry pipelines to
transport coal from the Jungar coal fields in Nei Monggol, north of Shaanxi
Province, across Shanxi and Hebei to the port of Qinhuangdao. This scheme
could reduce the burden on the railroads, but coal slurry pipelines aren't
cheap. A lot of money is needed and the Mainland ain't exactly flush at the
moment. It'll probably be another 3 years or more before this paradox is
resolved. :

CSO: 4013/214




NATIONAL POLICY

NEED TO APPLY UNIVERSAL ENERGY CONSUMPTION STANDARDS REITERATED
Beijing RENMIN RIBAO in Chinese 24 Apr 83 p 5

[Article by Zhang Xingduan [1728 5887 4551]: "We Must Attach Great Impor-—
tance to Formulating and Implementing Energy Standards"]

[Text] Correct formulation and implementation of energy standards are impor-
tant investment-saving and rapidly effective measures in energy conservation
work.

In the past, there have been no standards stipulating the quality of water
introduced intolow-pressure boilers in China's industrial ore enterprises.
This resulted in scale on the inside walls of boilers of an average of 3 to
6 mm in thickness, with 10 million tons of fuel being wasted each year.
Since 1979, after the state issued "Water Quality Standards for Low-Pressure
Boilers,'" many enterprises have pre-treated water for use in boilers in
accordance with these standards, with scale on boiler walls generally being
decreased to 1 to 3 mm and with the amount of steam produced by 1 ton of
coal increasing from 7 tons to 9 tons. Initial calculations indicate that
more than 4 million tons of coal can be saved a year after full implementa-
tion of the standards in medium-sized and small low-pressure boilers through-
out the nation. '

Each piece of cast pig iron produced according to the old standards at the
First Iron Plant of the Benxi Iron and Steel Company weighed 40 kg. The
pieces of iron were big and energy consumption was high when the users melted
them. The plant set out from an overall standpoint of saving energy. By
consulting foreign standards, they decreased the specifications for each
piece of pig iron from 3 to 7 kg. Calculated on the basis of the annual pro-
duction of this plant of 280,000 tons of iron, the users can save more than
3,300 tons of coke and more than 6.3 million kilowatt-hours of electricity

a year. The revised standards for small pieces of iron made by this plant
have now been incorporated into the national standards. If other iron plants
can produced small pieces of iron in accordance with these standards, users
will be able to save hundreds of thousands of tons.of coke and hundreds of
millions of kilowatt-hours of electricity a year.

Over the past 2 years, China has drawn up more than 100 standards in such
areas as energy bases, energy-saving products, and energy management, with




marked energy-saving effects being obtained. However, energy standardization
work is just beginning and there is a great deal of work that must be done
both in formulating standards and in implementing them. To summarize the
opinions of concerned comrades, attention should be given to the following
points:

We must formulate standards for the development and utilization of energy as
quickly as possible. Because there are no standards for coal products, pro-
duction and marketing do not meet needs. The electric power sector needs
powdered coal but is supplied large quantities of raw coal. Railroad loco-
motives must burn lump coal but more than 50 percent of the coal they are
supplied is mixed raw coal and powdered coal. This results in very low
energy utilization rates.

We must formulate technical standards for energy-consuming equipment as _
quickly as possible. Advanced energy-consumption standards should definitely
be formulated for and attained by newly produced energy-consuming equipment.
We cannot on the one hand produce large quantities of "coal tigers" and "oil
tigers" and on the other hand make investments to carry out their technolog-
ical transformation. We should establish lower limit energy consumption
standards for outmoded energy-consuming equipment. Those that cannot meet
these standards should be replaced as they become obsolete.

We must do a good job of comprehensive standards for energy management. The
existing energy supply and consumption quotas are the amounts actually con-
sumed in the past year from which the planned savings have been subtracted.
As the result, the better a job an enterprise does of energy-saving work, the
more difficult it will be to save energy and the less opportunity there will
be for reward and evaluation as advanced. This results in the irrational
phenomenon of "whipping a fast ox." Rational comprehensive standards of
energy management must be formulated through investigation and research and
determinations of energy balance among enterprises. By strengthening energy-
saving indicators and numerical comparability, we can genuinely succeed in
rewarding the excellent and penalizing the inferior.

We must both emphasize formulation of standards and implementation of energy
standards in all enterprises. Practice demonstrates that to do a good job

of energy standardization work we will first have to see to it that they are
taken seriously at all levels of leadership, and, secondly, local standardiza-
tion organs must be fully brought into play. :

10019
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NATTONAL POLICY

FUJIAN PLANS BALANCED DEVELOPMENT OF HYDRO, THERMAL POWER

Fuzhou KEXUE YU WENHUA [SCIENCE AND CULTURE] in Chinese, No 1, 25 Jan 83,
pp 2-4 -

[Article by Hu Xilan [5170 6932 5695], senior engineer of the Fujian Pro-
vincial Hydropower Department: "The Bright Future of Fujian's Electric
Power Resources']

[Text] The development of electric power is directly related to the rate
of growth of our national economy and the degree of modernization. At
present, among the total amount of commercial energy consumed in our nation,
electric power comstitutes about 20 percent, while in economically developed
nations of the world, the consumption of electric power constitutes 30 to
40 percent of the total consumption of energy. The proportion of electric
power in the total amount of energy is an important indicator of the degree
of social and economic modernization.

The present use of electric power in Fujian Province is still at a low level.
The whole province now generates about 5 billion kilowatt-hours of electric-
ity a year. The annual per capita average is only 200 kilowatt-hours, while
the national annual per capita average is 300 kilowatt—hours. Based on the
requirement of more than quadrupling the industrial and agricultural pro-
duction values by the end of this century in Fujian, the annual output of
electricity must teach the goal of 25 to 30 billion kilowatt-hours. In this
regard, our task is extremely difficult! What are the ways to solve the
energy problem in Fujian?

Electricity From the Rivers
Fujian is backed by mountains and faces the sea. The climate is damp, and

rivers and streams flow swiftly. They have a rich reserve of hydraulic
resources. According to general surveys, the 120,000 square kilometers of

‘the province have a reserve of 10,000,000 kilowatts of hydraulic power, an

average of 84 kilowatts per square kilometer. This compares favorably with
Norway, Sweden, and New  Zealand which are world famous for their hydro-
electric power. The hydraulic resources can be built into more than 1,000
large and small hydroelectric power stations with a total capacity of 7
million kilowatts. Under average hydrological conditions, they can provide
32 billion kilowatt-hours of electricity each year. These large and small




hydroelectric power stations will be distributed on the 12 major rivers and
their estuaries throughout the province. On the main stream of the Min Jiang,
on the main tributaries of the Jian Xi and the Sha Xi of the Min Jiang, and
on the Ding Jiang, four large hydroelectric power stations can be built,
providing 9.5 billion kilowatt-hours of electricity a year. The others are
medium and small hydroelectric power stations. At present, only 12 percent
of this resource has been developed and utilized. Hydroelectric power can
provide clean and regenerative energy. With detailed designs, a higher rate
of utilization and economic benefits can be obtained. The building of
hydroelectric power stations can be combined with flood prevention, irriga-
tion, shipping, transport of timber, cultivation, and beautification of the
environment. Undoubtedly, before the end of this century, the major source
of electric power in Fujian will have to be taken from the development of
hydraulic resources in a big way.

Developing Thermoelectric Power in Mountain Regions

In the present structure of electric power in Fujian Province, hydroelec-
tricity constitutes about 65 to 70 percent, thermoelectric power fired by
fuel coal constitutes about 30 to 35 percent. It seems that such a ratio
will persist for a very long time. :

The development -of large-scale thermal power plants must consume large
quantities of coal resources and they easily pollute the enviromment. Can
we satisfy the need for electricity by relying entirely on hydroelectric
power? We cannot. This is because rainfall in Fujian is concentrated at
the end of spring and the beginning of summer. The total runoff of the
large and small rivers each year throughout the province is 120 billion
cubic meters, and about 60 percent falls within this one-third of the year.
Even if various difficulties are overcome, and even if we build some
reservoirs at the upper reaches of the rivers, the total capacity of the
reservoirs that can be built to store water for more than a quarter is only
“about 20 billion cubic meters, and storing such a large capacity will cost
a lot in cultivated land which will be flooded.

A more feasible method is to utilize a part of the fuel provided by the
province's coal mines to build a number of thermal power plants as a supple-
ment to hydroelectric power, and jointly operate hydroelectric and thermo~
electric power. The construction of thermal power plants generally requires
less investment. The construction cost per kilowatt is about half that for
a hydroelectric power station and the construction period is shorter.
Appropriately building some themmal power plants will benefit the accelera-
tion of the progress in building up electric power. Thermal power plants
built near cities or industrial zones can also help stabilize the voltage in
the regions where the use of electric power is concentrated, and "heat and
electric power stations' can be built according to the need for heat in
industry and in living to provide both electricity and hot steam or hot
water so that the efficiency of utilization of fuel coal can be increased.




Small-scale Hydroelectric Power--An Important Wealth

Among the hydroelectric power stations with a capacity of 7 million kilo—-
watts that can be built in Fujian Province, over 30 percent must be built on
small streams in the mountain regions. The scale is generally under 10,000
kilowatts. If all are developed, they can provide more than 9 billion
kilowatt-hours of electricity each year. This is an important wealth in
energy in Fujian Province. Only 16 percent of these resources have been
utilized at present. :

Although the output of electricity provided by small hydroelectric power
stations is small, if they are joined together, small amounts can be con-
centrated to form a large amount and the work required is not large, manage-
ment is convenient, and especially when built in the rural areas everywhere,
they can be closely combined directly with local and regional economic
development. For example, Dehua County at the foot of Daiyunshan is one of
Ching's three ancient "porcelain capitals". Now, it is still the main
producing base of our province's pottery and porcelains and handicraft

porcelains for export. For several years, they tried to overcome technical

difficulties in using electric heating to replace the use of oil, coal, and
firewood to fire various types of pottery and porcelains. They developed
several types of electric kilns, tentatively demonstrating the feasibility
and the bright future for this reform in the technological process of making
pottery and porcelain. Dehua is a county with rich small-scale hydroelectric
power resources. If electrical heating is used on a widespread basis to
replace the firing of porcelain by pine, the surplus electricity during the
season of abundant water can also be utilized to smelt iron. Another
important wealth here--trees—-can be rationally developed so that all
materials can be fully utilized, and water comnservancy resources will thus
be protected. The gains from pottery and porcelain, smelting iron and
forestry products can accumulate funds for the continued development of small
scale hydroelectric power.

There is also a bright future in utilizing small-scale hydroelectric power
in rural villages in the mountain regions to develop the economy of sideline
production of communes and brigades and stimulate farmers to become rich.

The Yangwei Brigade of the Qingyuan Commune, Shouning County, at the foot

of Tailaoshan, mainly engages in planting tea as a sideline. The preliminary
production of tea originally relied entirely on firewood for roasting.

This year, they tested the use of electric heating to replace firewood to
produce tea. More than 1,400 dan of firewood were conserved and benefits

in reducing cost and improving quality were realized. The tea harvesting
season is the season of abundant water. Small hydroelectric power with
surplus electricity needs an outlet. This brigade thus increased net pro-
fits by more than 10,000 yuan. Daci Commune, Longyan County has coal and
limestone resources. They used surplus electricity from small-scale hydro-
electric power to manufacture calcium carbide. Each year, 30,000 to 40,000
tons of calcium carbide could be submitted and sold to the provincial
chemical industry department. Over the past several years, 500,000 yuan

in profits were submitted. There is a saying popular throughout the country-
side in the mountain regions: In order to become rich, ways must be created;
in order to have money, develop electricity! '




At present, household electrical appliances are gradually enterlng rural
households. Farm villages with surplus electricity are popularizing the use
of electric heating for cooking. ' Small-scale hydroelectric power is serving
a greater and greater function in changing the material and cultural life in
the broad number of rural villages of the mountain regions.

The Establishment of Power Networks Throughout the Province

Fujian Province has preliminarily formed a province-wide power network. It
connects more than 40 counties. But there are still many localities with
electric power systems that are isolated. . The proportion of small-scale
hydroelectric power grids that have been 11nked to the large network is
especially small. The structure of the power network is still weak. As
electric power develops, the facilities to generate electricity, to supply
electricity and to use electricity throughout the province must be gradually
linked with the power network to truly form a grid so that all localities

in the province can have a highly reliable and economic energy source.

The coastline of Fujian Province constitutes about 20 percent of the total
length of China's coastline. It is ‘also situated in a region where lunar
gravity is stronger. The fall between high and low tides is large, there—
fore the reserve of tidal energy is also very rich. The wind energy
resources here along the coast are being emphasized by energy scholars. The
velocity of ocean winds blowing towards the mainland from the East China

Sea 40 percent of the year is high enough to generate electricity. Also one
of the important subjects in exploring new sources of energy in the world
today is to utilize wind energy to. generate electricity and provide electric
power to the power grid. :

Asking the ocean for electric power is still technically not mature enough
in Fujian Province at present, and its economic rationality also awaits
further exploration, but we should conduct related experiments and studies
and conduct technical and economic proof as. early as possible in order to
welcome greater economic development in the future.

We Must Overcome Scientific and Technical "Difficulties”

The development of electric power in Fujian Province has a bright future.

We have every reason to believe that as long as we follow the direction
pointed out by the 12th Party Congress we will surely provide sufficient
electric power for economic restoration. But the way to develop electric
power in Fujian Province has its own characteristics. We cannot copy the
experience in developing electric power in foreign nations or im other
provinces.  For example, the development of hydraulic resources, the full
utilization of small-scale hydroelectric power, the use of our province's
anthracite which has a low volatile content, the optimal joint operation of
hydroelectric power and thermal power, the establishment of a modern unified
power network that combines the large, the medium, and the small all have

a series of scientific and technical "difficulties" that require us to over-
come one by one, and most should be overcome in the 1980s. This is the most
urgent task at present to realize a new economic restoration.

9296
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" NATIONAL POLICY

SHANXI COAL PLAYS VITAL ROLE IN OVERALL NATIONAL ECONOMY
Taiyuan SHANXI RIBAO in Chinese 11 Feb 83 p 1

/Artlcle by Luo Guibo /5012 6311 3134/ Governor of Shanxi Province:
TFully Developing Shanxi's Superiority in Coal, Heavy Industry, Chemical
Industry"/

/Excerpt/ Shanxi Province is situated west of the Taihangshan in the middle
reaches of the Huang He. It has a total area of more than 156,000 square
kilometers and a population of 25,300,000. The province is rich in coal,
iron, aluminum, copper, and other natural resources, and its coal resources
are especially famous.

Known as the "home of coal", in the national arrangement.of economic
development Shanxi is an important energy, heavy industry, and chemical
industry base.

Our Party's 12th Congress has decided on the general goal for our nation's
economic buildup from 1981 to the end of this century. This goal is to
strive to quadruple the total annual production value of industry and
agriculture of the whole nation . while continuing to improve economic

- benefits. According to this requirement, by the end of this century,

Shanxi's total annual production value in industry and agriculture will
increase from 17 billion yuan in 1980 to 68 billion yuan. Given our actual
situation, we can, with effort, achieve this goal.

Our coal resourcesare uniquely superior. This is a very favorable condition
to develop Shanxi's economy. The known coal reserves throughout the province
amount to more than 200 billion toms, constituting one-third of the national
total. The annual output is over 140 million tons, constituting nearly one-
fifth the national total. Each year, more than 90,000,000 tons of coal are
shipped to other places, constituting three-fifths of the national total. It
is expected that by the end of this century, the annual coal output can
exceed 300 million tons, and the annual amount shipped out will increase to
over 200 million tons. Fully developing and utilizing our province's coal
resources will not only forcefully support the overall development of
agriculture, industry, culture, education, science and technology, and hasten _
the realization of the progress in quadrupling, it also has an important
meaning in the overall economic development of the nation.




Our province has a strong industrial foundation. This is another favorable
condition for pormoting economic development. After more than 30 years of
buildup, our province's industry has acquired a relatively large scale.
Especially the productive capability of such heavy industries as coal,
machinery, metallurgy, electric power ranks high nationally. The total
industrial production value of the province constitutes over 70 percent

. of the total production value of industry and agriculture. Using the

existing foundation to hasten the development of industry itself is very
important in realizing the goal of quadrupling the total production value
in industry and agriculture. ’

Shanxi's economic potential is great. In industry, each production sector

is still in the unrefined stage of utilizing its own natural resources,
technical standards and economic management standards are low, and economic
benefits are poor. Therefore, there is a great potential for development.

We calculated that within the first 10 years, if our province's production
value per 100 yuan of fixed assets can reach the current national average,
taking the actual amount for 1981 as the basis of our calculationms, then

the production value can increase 6.6 billion yuan, and if it can reach the
current advanced national level by the end of this century, then the
production value can be increased by more than 20 billion yuan. The potential
in agriculture is also great. The per capita area of land throughout the
province is nearly 10 mou. Especially in the mountain regions which constitute
three-fourths of the total area of the province, biological resources are very
abundant., As long as we fully develop and utilize these economic resources,
they will serve greatly to realize quadrupling.

In addition, quadrupling in 20 years requires an average annual growth of 7.2
percent. We had reached this rate of development before. During the 30 years
from 1949 to 1979, Shanxi's total industrial and agricultural production .value
grew nearly ten times, averaging an annual growth rate of 8.3 percent. After
the Party's Third Plenum, our economic buildup has gradually progressed towards
healthy development. Before 1990, the rate of development may be slightly
lower in order to establish a good foundation for economic restoration. But
after 1990, the rate of development of industrial and agricultural production
will surely accelerate. ‘

The correctness of the lines, principles and policies of the Party -Central
Committee is an important guarantee for realizing the strategic goal of
quadrupling in 20 years. After the Third Plenum of the 1llth Congress, we
ended the long period of social upheaval through bringing order out of chaos
and realized stability and unity within the province. The emphasis of the
work of the whole party has shifted to economic buildup. At the same time, we
also corrected the guiding ideology in economic work by summarizing the
experience and lessons in economic buildup since founding of the nation. We
shifted the emphasis from the pursuit of the rate of growth in production
value towards seeking economic benefits and giving people added benefits
Practice proves that this is a very effective new way of -economic buildup
and social development that suits the actual situation in-our province and
has provided a reliable guarantee for future economic development.
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In reviewing history and in looking forward, we are confident in creating a
new situation in Shanxi. But, we must also clearly see that to realize
quadrupling in 20 years is indeed not an easy task. Therefore, we must
follow the key strategies and strategic steps proposed by the Party

Central Committee and the State Council. We must look toward the future
while establishing ourselves in the present. We must concretely establish
the foundations of the first 10 years to create conditions for economic
recovery in the last 10 years.

First we must hasten the buildup of the energy, heavy industry, and chemical
industry base. We must exert efforts to comprehensively develop base.- We
must exert efforts to comprehensively develop coal, electricity and chemistry
and improve the rate of utilization of coal resources. We will rely on
current technical improvement of enterprises and renovation of equipment,
improve the degree of modernization, do the work in the conversion and
comprehensive utilization of energy well, and through simultaneous efforts

to develop the large, the medium and the small, we must allow state-operated
uniformly equipped mines, local coal mines and commune and brigade coal mines
to develop. As the large mines at Datong, Yangquan, Gujiao, Jincheng, and
Luan are expanded, as the Pingsuo open-pit coal mine is built, and as local
and commune and brigade coal mines are technically improved, the whole
province's coal production capability can increase by more than 10,000,000
tons a year. On the basis of increasing the output of coal, we must also
continue to improve the depth of coal processing and increase new varieties,
so that they will develop a greater benefit. The chemical industry must rely
on the superior of coal, greatly develop a coal chemical industry to provide
large amounts of chemical products and second energy sources for the state,
and gradually grasp new types of gasification-and liquefaction of coal and
such technology and technical processes in advanced fields. Electric power
buildup must also develop greatly. Besides continuing to complete
construction of some power plants, we also plan to built a number of new
thermoelectric power plants so that the whole province's installed capacity
for generating electric power can be increased from the current 2.67 million
kilowatts to 15 million kilowatts by the end of this century. The technical
improvement of the machinery industry must be carried out first so that it
can provide more and better modern technical equipment for the coal industry,
light industry, and agriculture, In addition, we must correspondingly manage
well the coordinated development of light industry so that the economic
structure can be made more rational ‘to satisfy the needs of the material

and cultural life of the people. Traffic and transportation are weak links
in Shanxi's economic development. Besides the new railroad trunk lines
built by the state, we plan to build some provincial railroads and greatly
develop highway construction to solve the difficulties in the shortage of
transport capability for coal and other materials. Shanxi has a shortage

of hydraulic resources. This has become an outstanding conflict in economic
buildup. For this, we are actively taking effective measures to tackle the
development and utilization of hydraulic resources and water comnservation so
that the problem of water can be gradually and concretely sclved.

At present, in accelerating industrial development, we must continue to
implement the principle of readjustment of the national economy, grasp
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technical improvement and reorganization of enterprises, reform the
economic system according to plan and step by step, further perfect the
economic responsibility system, improve the businss management level, and
shift the overall economic work towards improving economic benefits.

The more we do the more we can guarantee the realization of quadrupling.

Second, taking the development and buildup of the mountain regions to
hasten agricultural development is still one of the key points in Shanxi's
work. We must gradually realize self-sufficiency in food grains, actively
develop diversification, concentrate on the development of forestry, animal
husbandry, and the processing industry. At the same time, we must greatly
increase vegetation and control soil erosion so that the ecological system
can gradually be converted to a benign cycle. We must stimulate the
development of production in the plains through the development of the
mountain regions. At present, we should continue to relax policy, by
daring in reform, further stabilize, perfect, and improve the agricultural
production responsibility system and stimulate a faster development in
agricultural production. '

Third, in order to quadruple the total annual production of industry and
agriculture in our province, we must to a large degree rely on the
development of science and technology. For this, we must fully develop

the great role of science and technology. While exerting efforts to
popularize current scientific and technical achievements, we must organize
scientific and technical achievements, we must organize scientific and
technical personnel to overcome difficulties in the key scientific research
projects in the buildup of industrial and agricultural production based on
the needs in our province's economic and social development, and we must
strive to realize visible achievements in the Sixth Five-year Plan and the
Seventh Five-year Plan periods so that new technology, and new ac .ievements
can be popularly applied. We must promote ambitious scientific and
technical people to important posts, and fully develop their capabilities.
We must erwphas. ze the development of talent and the term of intellectu.ls.
At the same time, we must learn from technically advanced provinces, cities
and regions, and actively carry out technical cooperation and technical
exchange to push forward the further development of Shanxi's economy and
science and technology.

9296
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NATIONAL POLICY

FORCES BEING ASSEMBLED TO ACCELERATE CONSTRUCTION ON SHANXI ENERGY BASE
Beijing RENMIN RIBAO in Chinese 2 May 83 p 1
/Artlcle by reporter Xing Fengblng /6717 7364 3521 7‘7

/Text/ In an effort to accelerate the pace of construction of a regional
energy, heavy industry, and petrochemical base centered about Shanxi Province
and including Jungar in Nei Monggol, northern Shaanxi, and western Henan, the
State Council has created the Shanxi Regional Energy Planning Office and -
formulated plans to coordinate the various components and regions involved.
Recently, this reporter interviewed officials of the Planning Office on the
prospects for the plan and how the pace of constructlon was to be stepped up.

The Grand Strategy for.Accelerating China's Energy Construction

The Shanxi-centered energy base has abundant coal reserves. The coal is of
high quality, there is a wide range in variety and it is fairly shallow and
easy to exploit. The region's coal resources represent 60 percent of the total
verified reserves of the entire nation and one-third of the total production
volume. Each year, it can supply 85 percent of the commodity coal to some 20
provinces, municipalities and autonomous regions. The base will produce more
than 100 million tons of coal which may be shipped out directly or converted
into more than 50 billion kilowatt-hours of electricity and then transmitted
out of the region. Energy-wise, this will make it possible for the regions
using coal and electricity to generate an additional 100 billion yuan in
industrial output value. The building of the Shanxi-centered energy base will
promote national energy development and guarantee the quadrupling of the
overall industrial and agricultural output value before the end of this
century--the grand goal of our strategic policy.

Coal, Transportation, Electricity, and Water To Be Developed Simultaneously

To accelerate the development of the Shanxi energy base, it is necessary to

reinforce unified planning, and to handle correctly the comprehensive exploitation

and use of coal resources and the corresponding build-up of communications and
transportation, thermal power generation, and hydraulic resources. The out-
shipping of coal, the on-site use of coal to generate electricity, the
out-transmission of electricity and the production of products requiring high
energy consumption must be integrated, making it possible to produce more
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electric power and to transmit more electricity and ship less coal. Of course,
the shipping of Shanxi coal will still rely heavily on the railroads and as a
result, railroad construction, especially those lines used to export coal, must
be handled first. In order to reduce the burden on tailroad transportation,
there must be a rational division of labor in rail, highway, and water
transportation, and better integration of transport capacity to achieve maximum
coal export capability. The comprehensive development and use of hydraulic
resources must also be pushed forward firmly, to match the pace of development
of coal, electricity, transportation, and heavy industry and petrochemicals.
The richest coal regions of the base lie along both banks of the Huang He and
full utilization of the river's water could solve the energy shortage problem
in Shanxi. Feasibility studies as well as technical and economic demonstrations
for related projects must be stressed. :

All Concerned Departments Must Actively Support Major Comstruction Projects

The development of an energy base centered about Shanxi is a top-priority item:
in the overall national energy construction. The project involves many
difficult tatks, time is short, and each item must be approached in a conscien-
tious manner. Each of the construction projects must be checked and certified
on the spot and carried out in a planned, phased manner. Finalized major
construction projects must be stepped up; longer range major projects must

also be inspected and certified and the early-stage work completed. All of

the construction of the base must be fast and economical with no foot-dragging
or disputes. The major construction work must have the active support and
coordination of all departments involved as well as the provinces, municipali-
ties, and regions. Organs associated with the big engineering projects, coal,
electricity, transportation, and water must organize command units; overall
command units must be created for large-scale construction. During the
construction of the energy base, care must be taken to reform the economic
management system. Relevant economic and technical policies must be studied
and enthusiasm fully mobilized.

Recently, the leading comrades of related coal, railroad, and electric power
organs and the responsible comrades of the Energy Base Planning Office paid a
visit to the base to conduct inspections and studies. They listened to opinions
from all quarters, giving a better understanding of the planning work of the
major construction projects.

CSO: 4013/205
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NATIONAL POLICY

REGIONAL ENERGY SCHEME CENTERS ABOUT SHANXI COAL, POWER PLANT BASE

Beijing RENMIN RIBAO in Chinese 2 May 83 p 1
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NATTONAL POLICY

TABLE OF CHINA'S PAST AND PREDICTED ENERGY PRODUCTION

Tianjin KEXUEXUE YU KEXUE JISHU GUANLI [SCIENTIOLOGY AND MANAGEMENT OF SCIENCE
AND TECHNOLOGY] in Chinese No 2, 10 Feb 83 p 6

Standard fuel output (10,000 tomns) Percentage of total energy output

Natural Hydro- Natﬁral Hydro- .
Year Total Coal 0i1 ~ __Gas Power Nuclear Coal 0il Gas _ Power Nuclear
1952 4871 4714 62 1 94 - 96.8 1.3 - 1.9 - '
1957 9860 9357 204 9 290 - 94.9 2.1 0.1 2.9 -
1962 17174 15714 805 161 494 - 91.5 4.7 0.9 2.9 -
1965 ' 187?6 16571 1583 146 496 - 88.2 8.4 0.8 2.6 -
1970 39897 25286 4291 382 949' - 81.8 1379 1.2 3.1 -
1975 48537 344?9 10788 1177 2143 - 70.9 22.2 2.4 4.4 -
1980 63721 44274 15150 1898 2399 - 69.4 23.8 3.0 3.8 -
1985 Est. 68310 50000 » 14280 1330 2709‘ - : 73. 20.9 1.9 4.0 - %
1990 Est. 77798 57120 15700 1330 . 3610 38 73.4 20.2 1.7 4.6 0.1 |

2000 Est. 115430 82110 21420 2660 7700 1540 71.1 18.6 2.3 6.7 1.3

NOTE: This table presents standard fuel production conversions, not individual original output.

CSO: 4013/191
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POWER NETWORK

POWER MINISTRY TO SET UP PILOT PROJECTS FOR 'CHINESE-STYLE' RURAL
ELECTRIFICATION

Hangzhou ZHEJIANG RIBAO in Chinese 14 Jan 83 p 1

/Article: "To Develop a Chinese-Style Rural Electrification According to
‘the Important Opinions of the Leading Comrades of the Central Committee,
the Ministry of Water Conservancy and Electric Power Decides To Establish
Pilot Projects in 100 Counties'/

lféx£7 According to a report in "JINGJI CANKAO" published today, the
development of Chinese-style rural electrification is a major task that .the
Ministry of Water Conservancy and Electric Power is carrying out. According
to the opinions of the leading comrades of the Central Committee, the Ministry
of Water Conservancy and Electric Power has tentatively decided to establish
pilot projects in 100 counties first. Minister Qian Zhengying, Vice Minister
Li Daigeng /2621 0108 5087/, and some department chiefs have already led
related personnel to Anhui, Guangdong, and Sichuan Provinces to survey and
study counties that have better resources and conditions to develop small
hydroelectric power quickly, and to help draw up plans to realize
electrification in 5 years. According to arrangements, representatives of
these 100 test points will be called upon to participate in a meeting in the
first quarter to study how to implement the plans for the pilot projects in
stages.

Recently, a leading comrade of the Central Committee inspected Sichuan and
Fujian and proposed the development of Chinese-style electrification. He
said, "China's hydraulic resources are abundant, a great advantage the
development of small hydroelectric power stations.  They can be greatly
developed to let electric power serve the farmers. After the rural villages
have many small hydroelectric power stations, they can use electricity for
cooking, lighting, heating, and television, and for showing movies. Cultural
life can become active, and electricity can also be used to develop sidelines
and processing agricultural products, and to develop commune and brigade
enterprises. He suggested that we should first establish 100 pilot projects
in counties to basically realize Chinese-style electrification in J years.

According to the important opinions of the leading comrades of the Central
Committee, the party organ of the Ministry of Water Conservancy and Electric
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Power has conducted many discussions and studies and believes that the
electrification is very great. It is a strategic problem of an overall
nature. Rural electrification of the standard of a middle class level is
what the broad number of farmers in our nation has been dreaming and hoping
for. It is a natural trend in rural economic development. It will bring
about a great change in the entire economy of the society.

The Ministry of Water Conservancy and Electric Power believes that there
are good conditions to develop Chinese-style electrification. China's
hydraulic resources are abundant. They can provide for the development

of 70,000,000 kilowatts of small-scale hydroelectric power. Recently, the
Ministry of Water Conservancy and Electric Power has tentatively selected
100 pilot project counties which have about 8 million kilowatts of
exploitable hydroelectric resources. With only 17 percent developed, there
are still more than 6 million kilowatts that await development. It can be
seen that the potential is very great.

9296
CSO: 4013/154
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POWER NETWORK

1983 TO BE BIG YEAR FOR NORTHEAST POWER GRID CONSTRUCTION
Shengyang LTIAONING RIBAO in Chinese 3 Mar 83 p 1

[Article by Nian Qian [1819 0578] and Zheng Mao [2973 5399]: '"Northeast Power
Grid to Acquire 950,000 kW in 1983"]

[Text] Group leader Li Desheng [2621 1795 3932} of Northeast Power Grid
announced in the February 26 working conference held by the Northeast Power
Management Bureau that 1983 will be a big year for the northeast power grid
in terms of construction investment: 950,000 kW of generator capacity will
be added to the grid, which is 4.5 times the amount for 1982.

According to Li Desheng, it is not easy for the state to come up with such
large investment in the electric power industry while the national economy

is still experiencing some difficulty. From now on we must speed up the con-
struction of power plants and accomplish the assignments made by the state,
Each generator installed must be properly maintained to insure reliable pro-
duction of power.

He pointed out that the mismatch today between the supply and demand of elec-
tric power is even more acute than before. The electric power industry should
adjust to the new development situation, make a major effort of improvement

to increase the economic efficiency and continue to work on the contract system.

A contract management responsibility system must be established to insure
safety, problem solving, economy, profit, cost, efficiency and quality, the
system must also shorten the maintenance cycle. If the maintenance cycle of
a 200,000 kW generator can be reduced from 60 days to 50 days, it would pro-
duce an extra 50 million kWh of electricity. If the annual average utiliza-
tion hours of all the coal power plants in the grid could be improved by 2.5
percent, the grid would produce an extra 1.3 billion kWh of electicity valued
at 3 billion yuan.

9698
CSO: 4013/194
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POWER NETWORK

CAREFUL STUDIES PRECEDE SELECTION OF HIGH-VOLTAGE SWITCHES FOR PLATEAU REGIQNS
Shanghai DIANSHIJIE [ELECTRICAL WORLD] in Chinese No 1, 5 Jan 83 pp 4-6
[Article by Wu Meichao [0702 5019 3390]

[Excerpts] Overview of High-Voltage Switches for Plateau Regions

In China's plateau regions, dozens of high-voltage (110, 220, and 330 kv)
transmission lines and substantially more medium~voltage (10, 35 kv) lines
have been installed. These transmission lines use two different types of
high-voltage switches: ordinary switches with ample insulation; and high-
voltage switches specially designed for plateau regions (of course, these
switches can also be used in regions less than 1,000 meters elevation).
The various types of high-voltage switches now being produced for plateau
regions in China and their technical data are presented in Table 2.

The main feature of a high-voltage switch designed for plateau regions is

its reinforced exterior insulation. The GN16-353G is an isolating switch
designed for indoor use in regions 3,500 meters above sea level. The GW-145,
and 245 switches are designed according to foreign standards and are primarily
used for foreign aid purposes; they have reinforced insulation and can be used
in plateau regions. The GW 7 series was developed to satisfy the high-
elevation requirements for the 330 kv transmissions lines in the Liujiaxia

and Tianshui regions.

The ZH1 series combination electrical equipment are devices connected to

the output terminals of the three-pole, double-break GW 7 switches, including
models GL, GJ, DGL, DGJ, DG, GDGL, LGDGL, GDG, GG, GGL ("G" denotes isolating
switch, "L" denotes current mutual inductor, "J" denotes condenser type
voltage mutual inductor, "D" denotes electric cable joints) etc.

The air circuit breaker and the less expensive limited oil circuit breaker
designed for plateau regions both have reinforced exterior insulation.

Because of their superior arc-suppression and dielectric properties, the

SFg gas, SFg circuit breakers have undergone rapid development in recent
years and are widely used around the world. It has the following desirable
features: reliable performance, advanced sealing technique, simple
construction, easy operation, and long inspection cycle; it is also suitable
for use in plateau regions. '
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In an attempt to greatly reduce power station floor space, a structurally
compact, sealed combination equipment, the ZF1-110 SF_., has been developed.
This indoor assembly consists of c¢ircuit breakers, isolating switches,
grounding switches, current mutual inductors, voltage mutual inductors,
lightning protection devices, generating lines, high-voltage sleeves, and
operating mechanism. Recent tests show that it can be used in regions
2,500 meters above sea level.

Selection of High-Voltage Switches for Plateau Regions

The United States, the Soviet Union, and other countries have made significant
progress in high-elevation transmission and transformer technology by
conducting large-scale experiments in artificially controlled climate
conditions and in actual field environment. But these countries have only

a limited number of lines through plateau regions, and most of them are
around 2,000 meters above sea level. Furthermore, the standard voltage
levels are quite dense in regions such as the United States, Europe, and
Japan. Their high-voltage switches used for plateau regions may be just
ordinary high-voltage switches rated at higher voltage levels. . Consequently,
there has been no information concerning high-voltage switches for plateau
use in foreign literature. '

China however, has large plateau regions at high elevations and there are
wide separations between standard voltage levels. Therefore, a series of
specially designed high-voltage switches had to be developed; also, scientific
classification of elevation levels over plateau regions had to be carried out.

To accomplish these goals, the Kuming Electrical Equipment Research Institute
and the Xian High-Voltage Electrical Equipment Research Institute have
conducted extensive experimental research in laboratories with artificial’
climate control. They have also conducted tests and inspections in the

field to provide data for selecting high-voltage switches used in plateau
regions.

In the past, with the exception of a few lines and a limited number of
specially designed equipment, most high-voltage switches used in plateau
regions were simply ordinary high-voltage switches. Some of them were
switches with ample insulation; some were switches with higher voltage
ratings; and others were switches being used at the risk of degraded
efficiency and reliability. With recent advances in production, major
efforts have been made to build high-voltage switches for plateau regions,
so that the users are provided with a number of selection options.

How should one select high-voltage switches for use in plateau regions?

With regard to circuit breakers, a variety of different types have been used
in practice, including oil, air, SFg, etc. Currently, there. is no simple
rule for selecting a particular type. The selection is further complicated
by the unique conditions of various plateau regions. We suggest that the
selection of high-voltage switches for plateau regions should be based at
least on the following considerations.
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The first consideration is exterior insulation. An insulation correction
factor corresponding to the elevation of the region should be computed.
Calculations should also be carried out based on the rated elevation range
and the test voltage value of the switches to see if they can operate at
the location where they are to be installed.

The second consideration is the special weather conditions over the plateau
region. TFor example, extreme temperature and humidity, wind load, earthquakes,
large diurnal temperature difference, severe salt corrosion, high-frequency
lightning, etc., should be carefully investigated to see if they are consistent
with the design conditions of the ‘equipment, or to decide which type of
plateau switches should be selected.

There are other selection considerations. For example, in terms of cost,

0il circuit breakers are less expensive than SFg circuit breakers; in terms

of floor space, combination electrical equipment is preferred, as the GW 7
isolating switch has a short distance between the three phases and a longer
distance in the longitudinal direction. In terms of maintenance requirements,
the maintenance of SFg circuit breakers are greatly reduced, but more
experience has been accumulated with o0il circuit breakers. In addition,

past experience and tradition in using the equipment should also be considered