
and stress aging. Low cycle fatigue tests are also under 
way in air, vacuum and JAERI type В He gas. 

Graphite materials 
Effects of high-temperature irradiation on dimensional 

stability and physical properties on pre-oxidized and 
virgin specimens have been made on IG-110 graphite. The 
shrinkage rates of IG-110 graphite have been found to be 
minimized when it is irradiated at about 850°C. 

Tests and experiments are also being continued to 
obtain sufficient mechanical data that are essential for 
the design and safety analysis of graphite components. 

HENDEL 
A test facility for large-scale high-temperature 

components of the HTTR, HENDEL, has been operated 
satisfactorily. The operating time totals nearly 9000 
hours. The fluid-dynamic test of a control rod was 
performed in the fuel stack test section of the HENDEL. 

JAERI is now making preparations for constructing the 
HTTR, such as site survey and preliminary safety review for 
licensing. He hope that the HTTR will serve also as an 
international test bed to explore innovative technologies 
in the field of high-temperature study. 

STATUS OF DEVELOPMENT OF GAS-COOLED REACTORS 
IN SWITZERLAND, 1987 

W. HELBLING, G. SARLOS 
Schweizerische Interessengemeinschaft 

für die Entwicklung nuklearer Technologien (IGNT), 
Würenlingen, Switzerland 

In Switzerland work is beeing performed for the development of gas-cooled 
reactors in two areas. Dne of these is the participation of partners of the 
IGNT (Swiss Interest £roup for the development of Nuclear Technologies) in 
the development of the HTR in Germany. These partners have been active in 
the field of gas-cooled reactors for a long time , e.g. with deliveries of 

components and participation in the DRAGON and HHT projects. 

After the HHT Project had been discontinued, it was decided that German-Swiss 
cooperation should be continued in the framework of the planning phase of the 
HTR-500 project. 

The industrial partners of the IGNT will be concerned with the development 
of the heat-exchangers (steam-generators and after-heat coolers), of the cooling 
system and of the control system. Furthermore, they will contribute to the 
development of the prestressed concrete pressure vessel (analysis and tests) 
and in the analysis of core structures. 

The EIR (Federal Institute for Reactor Research) is involved in physics 
investigations and in material technology. 

The total cost of the Swiss contribution in the planning phase of the HTR-500 
project will amount to some 48 million Swiss francs (about 32 million dollars) 
of which about 13 million francs worth of work will be performed by EIR. 
The Swiss government will contribute some 15 million francs. 

The status of the work is as follows : The detailed working programs are 
etablished, the contracts have been signed and the money is available. However, 



the industrial partners have not yet startet their work, with a few exeptions, 
due to the delay in ordering the planning phase of the HTR-500 project by the 
German utilities. 

The work of EIR is going on continously . 

Another effort in Switzerland is directed to the development of a small 
heating reactor, in the power range of 10 to 50 J"IW, for district heating. 

In recent years three concepts have been investigated in parallel, under 
the direction of the Swiss authorities. Two of these are LWRs and one 
is an HTR pebble-bed reactor. These concepts have been evaluated in the 
course of this summer by several groups of experts . It is likely that their 
recommendation will be to abandon one of the LWR concepts and to continue 
the development of the two remaining designs, with emphasis on the HTR variant. 

The next phase will consists of more detailed engineering and safety studies, 
as well as an investigation of such questions as structures^ location, financing 
and licensability in view of the possible construction of a pilot plant in the 
near future. 

STATUS OF WORK ON GAS-COOLED REACTORS 
IN THE USSR 

V.N. GREBENNIK 
I.V. Kurchatov Institute of Atomic Energy, 
Moscow, Union of Soviet Socialist Republics 

After more tha:i 30 years of its development the nuclear energy (NE) has 
kept a noticeable place in the world power production, having demonstrated, in 
the whole, high reliability and safety for the public and environment. 

With oil and gas prices being continuously changed on the world market, 
HPPs have become competitive with the conventional power plants. 

At the same time the recent serious accidents have shown that the world 
NE development entails a real danger which may be of international character 
/1/. 

Further NE development requires ensuring a reliable protection of the 
public, operating personnel and environment against the radioactive effect. 
This problem becomes most acute in connection with the need of expanding the 
regions of NE application for industrial and district heating and process heat 
production, which will lead inevitably to siting the energy sources maximum 
closely to the consumer. In such large-scale HE development the probability 
of severe accidents with a significant radioactivity release must not exceed 
10 -^ - 10~ 6 1/reactor year, which will require radical improvement of the 
existing nuclear sources and increase in the reliability of their system and 
equipment and development of quite new reactor concepts and reactor 
technologies. 

To a significant degree safety criteria are met by the high-temperature 
gas-cooled reactors (HTGR) whose core has no metallic structural materials and 
uses graphite and ceramic fuel as the main components, and whose coolant is an 
inert gas, helium. These HTGR features permit high temperatures to be 
obtained and the nuclear fuel to be effectively used. 

In the USSR R and D work on a number of pilot plants of various power 
ratings are being carried out as well as investigations for HTGR applications. 

The analysis of the heat energy markets in several industrialized 
countries has shown that in addition to the conventional high-power Nps 
created recently, there is the need for development of a new concept of a 
small-and medium-power energy source having power utilization coefficients and 
high safety which could meet the requirements of continuous processes. 

The VTR-M modular reactor with a unit power of 200-300 MW(th) is 
considered as such a low-power pilot unit /2,3/. 

The power needed for large industrial complexes is reached by use of 
several (2-5) one-type modular reactors, which also permit to have the 
necessary thermal power reserve. 


