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The Prospects of HTH Plant in China

A working team was set up about one year ago for the feasibility

study of construction of a MHTGR demonstration plant in Zhongqing .

The first phase of the study has been completed indenpendently by.

Chinese specialists. The report ( draft ) has been submitted to

related orgnizations for evaluation. The main results of the study

are :

1 , The great attraction of MHTGR to Zhongqing.

- Zhongqing is the largest city in the southwest of China. The

area ( including suburbs ) is 22 341 Km , and the population is

14.27 million. It is an important economy developing district. The

shortage of electricity supply is very severe. As more than 40# of

power is provided by hydropower, in the dry seasons the situation

becomes more graver. Some factories have to stop work for 3 - 4

days each week. Therefore, it is absolutely necessary to construct

new power plants.

- Increase of coal production in Zhongqing is very difficult.

Import of coal from outside districts is limited by the difficulties

of transportation. As lack of coal, in the coal-fired power plants

part of their units have to be stoped operation. The construction of

new coal-fired power plants is almost impossible.

- Development of hydropower may be possible, because southwest

China abounds hydropower resources. However the more the portion of

hydropower in the capacity of grid, the larger the shortage of "

electricity supply in the dry seasons.
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- Chinese government has decided to develop 600 M'ie PWR for its

nuclear power plants in the future. As the financial resources of

the central government is not plenty, the number of PWR which can

be built by the end of this century will be limited, and all of them

will be distributed in the east of China. The construction of 600

I'P.7e PWR plant in Zhongqing will be impossible.

- Modular HTR has inherent safe property, it can be built close

to city or to industry center..The small unit size is more suitable

for local electricity grids. The small investment capital has great

attraction for local users. Therefore, Zhongqing utility is interes-

ted in the construction of a MHTGR demonstration plant.

2, Yuzue Tuanbao— Prelimilary selected site.

The working team has made an on spot survey of 8 possible

sites. They collected all informations as they can do. After pre-

limilary evaluation, Yuzue Tuanbao may be the best site for a

MHTGR demonstration plant. Its geological structure is stable..The

distance from this site to city is about 30 km. It is located in

east of Zhongqing and near Yangtze River. There is enough Cooling

water resources and the heaviest component of the plant could "be

transported through the River.

3, The prelimilary technical scheme of Zhonjqirig Plant.

It was assumed that the major equipment for nuclear island

will be introduced from oversea. The major equipment for conventional

island will be supplied by Chinese industry. The architecture, equi-

pment erection and most of services will be provided by China.
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The available modular HTR designs today are 350 MWt MHTGR ( GA

concept ) and 200MWt small modular HTR ( Siemens/ Interatom Conpet)•

The suitable size of turbine-generator set for Zhongqing and most

of Chinese local utilities may be 300 HWe. Therefore, there are two

basic technical schemes for Zhongqing demonstration plant:

— 2 modules ( 2 x 350 MVt ) + 1 TG- set ( 300 HWe ).

— 4 modules ( 4 x 200 MWt ) + 1 TG set ( 340 MWe ).

It has been pointful from prelimilary technical analysis tnat

each scheme has its own advantages and both of-them will be feasible

for Zhongqing plant.

4, The portion of equipment supplied domestically.

Chinese power plant equipment manufactories have been able to

supply 200 - 600 MWe conventional plant units, not only for inland,

but also for export. The turbine-generator set for MHTGR plant is

almost same as that for coal-fired plant. According to the prelimil-

ary analysis-more than 90f$ of equipment for conventional island of

Zhongqing MHTGR plant could be produced in China.

Since China has been developing nuclear power,.a basic infra-

structure for nuclear power industry has been formed. The technology

and experiences of construction of PWR plant would be beneficial

for developing HTR plant. Even for Zhongqing demonstration plant,

the portion of equipment of nuclear island supplied by China may

cost about 5 40 million.

In China, A High Technology Programme, including development

of HTR technology, is been implemented now. Some results of research

work for HTR have been achieved. This would be a great promotion for
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Zhongqing HTR demonstration plant. For example, the coated fuel par-

ticles have been produced in laboratories at Southwest Center for

Reactor Engineering R & D and Qinghua University. Spherical fuel

elements have also been made and tested. The particle properties,

such as particle size, coating density, thickness and strenth, kernel

metallography,and spherical element strenth have been examined. The

results are very well. If introducing some special eauipment ,

the production capability of HTR fuel element would be further

increased. We would be able to supply fuel elements not only for

Chinese HTR plants, but also for that of foreign countries.

It is very important to increase the portion of equipment supp-

lied by China for reducing the need of foreign exchange and the

capital cost of HTR plant.

5» The results of economic estimation.

An estimation of investment cost and electricity generation

cost for Zhongqing MHTGR demonstration plant has been completed.

The input data for nuclear island were based on the information

from GA and Siemens /In teratom. The other data were provided by

Chinese Orgnizations. The exchange rate for Chinese Yuan to US doller

is: -1 $ = 3.74 y, to Germany Mark is: 1 DM = 2 Y. For 2 x 350 MWt

MHTGR plant ( 300 MV/e ), the basic capital cost is:

3 212.47 M + ¥ 564.43 M

or Y 1355 M

or V 3953 / kw

For 4 x 200 MWt plant ( 340 MV/e), that is;

DM 513 M + ¥ 589.14 M
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or V 1615 M

or V 4750 / kw

The Cost of MHTGR plant corresponds to that of the same size

PWR plant built in China. Following commercialization of this HTR

plant, its economic competitiveness will be reinforced and would be

accepted by more utilities.

These costs are higher than that for coal-fired plant in China.

For example, the cost of MHTGR .is almost 2 times of that of import

coal plant or 3.5 times of Chinese Coal plant. As the coal cost in

China is very cheap today, the electricity generation cost would

be much higher than that of coal plant. However, this situation will

be changed in the near future. Since the coal supply becomes more

and more difficult, the nuclear power would be '.a reasonable option.

Zhongqing is going to make its contribution to construction of

a MHTGrR demonstration plant and to promote the development of HTR.

But as an utility, its main concern is shown for construction cost

of the plant and electricity production cost. It w$ld be unreason-

able for Zhongqing utility to bear all the technical and economic

risks as well as the higher cost of a demonstration plant. All

beneficiaries of the demonstration plant, especially the contractors

arid subcontractors, should share the risks and make their economy

contribution . They will share all the experiences and information

of construction and ..operation of the .plan*.

6, The prospect of HTR plant in the future.

Following economy reform in China, the development of electri-

city power will be localization. Many local utilities will choose

small nuclear power plant. Since the beginning of this independent
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study, many utilities, such as V/uhan City, Zaoyian City ( Hubei

Province ), Nanjing City, Huiyan City ( Guangdong Province ),

and Hainan Island, have shown their interests in developing HTR

plant. The important step for opening up the HTR market is cons-

truction and operation of a demonstration plant. The best way for

speeding up the construction of Zhongqing I'IHTGR demonstration

plant may be to strengthen the international cooperation. Pore

example, to form a joint venture by Chinese and Foreigners. As

Chinese products and services are cheaper, the participation of

China in HTR development would reduce the capital cost of the

plant. More and more utilities, including many developing

countries, would be able to accept this kind of small nuclear

power plant.It could be expected that commercial HTR plants

would be constructed in the world at the beginning of next

century.
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