
electron microscopy. A feed-back of the results to the producer 
of cold-finished pipes of these materials should lead to an 
optimization of their long-term stability. Some of the alloys 
were exposed to a high temperature (750 to 950°C) and a highly 
corrosive atmosphere for more than 30 000 hours. The creep 
rupture strength, the elongation and the reduction of area were 
measured. From the great number of results one can conclude that 
the nickel based alloys, Alloy 617 and Hastelloy X, have the 
highest lifetime. In addition, the electron beam welded specimens 
which were also tested in the creep rupture test machines, showed 
a rather surprisingly high strength. The programme which was 
carried out in cooperation of the Austrian Research Centre with 
the Vereinigte Edelstahlwerke, was finished last spring. 

In a second project in this field the influence of variations in 
composition and microstructure on the creep properties were 
investigated. The role of the distribution and of the stability 
of carbides with respect to deformation mechanism were studied of 
several casts of the type alloy 800 H (X 10 NiCrAITi 32 20). 
Creep tests at 800"C were continued; in these tests the load is 
stepwise increased in order to evaluate a method which was 
developed for a better lifetime prediction using creep test 
results. 

Budget 

Amounts of about 3 (1987) and 1 million Austrian Shillings (1988) 
have been spent by ÖFZS on these programmes which were partly 
sponsored by the Forschungsförderungsfonds für die gewerbliche 
Wirtschaft. 
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1. Energy Problem in China 

Many regions In China are suffering from shortage of energy as a result 
of the rapid growth of the national economy, for example, the growth rate of 
national production in 1988 reached 11.2%. 

A great number of coal fired plants have been built in many industrial 
areas. However, the difficulties relating to the transportation of coal and 
environmental pollution have become more and more eerious. The construction 
of hydropower niants is limitted due to uneven grographic conditions and 
seasons. 

For these reasons China needs to develope nuclear power plants. 
Nowadays, it has been decided, that PWR will be the main reactor type in our 
country, but in some districts or under some conditions modular HTGR may have 
distinct advantages and become an attractive option. 

2. Potential Utility for Modular HTGR - Chongqing city 

Chongqing city is the biggest industrial city in South-West of China. 
The city is located on a hilly land in eastern Sichuan Province, and built 
along the hillside, known as "Mountain city". The population in this city is 
14,27 million and the average density of population is 20,000 persons/tan2. 

The capacity of power grid is more than 3000 MW, and 58» of electricity 
is produced by fossil fuel power plants, 42% produced by hydropower. The need 
for energy increases progressively by 4.51% every year. Coal is transported 
by railroad, and the transport ability of railroad can not be further 
increased in the near future. It is impossible to build a new railroad in 
this century. 

3. Plant Site and Boundary conditions 

Possible plant site is 30 kilometers far from Chongqing city on the east 
side of the city along the Yantze River, and the area, which can be used at 
the site, is up to 25 hectares. At this site, there is no huge fault zone, 
the regional geology is stable, the strongest seismic intensity is 6 degrees, 
the climate is warm, the amount of precipitation is plentiful. The water 
resources are rich, the traffic conditions are good, large equipment can be 



transported along the Yangtze River. This region is a chemical industry 
district, its population density is high, so the need of electricity is very 
urgent. After being analysed tentatively, the radiation influence to 
environment is considered safe. 

According to the energy plan of Chongqing municipality, a 250-300 MW 
nuclear power plant is expected to be built. Modular HTGR demonstration 
plant, twin reactors with one generator set is in consideration. 

Main technical parameters of the modular HTGR power plant are as follows 

Plant n o m i n a l power 200 MW 
Core chermal power 2x25В MW 
Power density of the core 4.2 MW/m 3 

Pressure of coolant 7 MPa 
Temperature of coolant: 

inlet of s/G 700°C 
outlet of S/G 253°C 

Parameters of fresh steam: 
temperature 530°C 
pressure 19.0 MPa 
flow rate 2x50.6 Kg/sec 

Turbine parameters: 
inlet pressure 18.0 MPa 
inlet temperature 525°C 
outlet power 2x107.8 MW 

4. Preliminary Result of Economic Analysis 

The economic analysis is very complicated. This result is just a rougn 
estimation under the conditions as follows: 

Importing all equipment of nuclear island and 10% equipment of . 
conventional island. 

Foreign currency interest rate 8%, return on loan duration 15 years. 

- The number of foreign engineers, who take part in the engineering 
management and site service is 45 man-years. 

Importing the fuel of the first core. 
Using Chinese fuel from first refuel. 

The results are as follows: 

a) Capital cost 
Foreign currency 432 M DM 
Chinese currency 400 M RMB 

b) Domestic share 64.4% 

c) Cost of electric generating fl.087 RMfl/KW-h 

d) Marginal price 0.220 RMB/KW-h 

e) The loan and interest, which have 
to be paid back each year 
Foreign currency 57.58 M DM 
Chinese currency 37.22 M RMB 

5. Conclusion 

1) The marginal price is high, we are seeking ways to reduce this price less 
than 0.2 RMB/KW-h. 

2) The most important issue is pay back the foreign currency. We try to 
find out suitable ways, acceptable by foreign vendors and Chinese utility. 

3) We will explore the co-operation mode, further with overseas 
organizations in technical, as well as financial aspects. 


