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In June ,1987, the Japanese Atomic Energy Commission 
(JAEC) issued a long-term program for development and 
utilization of nuclear energy. This long-term program 
emphasized that Japan should proceed to develop more 
advanced reactor technologies, in parallel to upgrading of 
existing nuclear reactors; and a gas-cooled reactor is, in 
this sense, very promising because of its high thermal 
efficiency and inherent safety. 

Consequently a high-temperature engineering test 
reactor (HTTR) is recommended to be constructed in order to 
promote innovative basic research on high-temperature 
engineering as well as advanced HTGR technology. 

Based on the above decision of JAEC, considerable 
efforts by Japan Atomic Energy Research Institute (JAERI) 
have been devoted to establish a detailed design of the 
HTTR in order to prepare for the construction permit next 
year. The related R&D is still continuing to obtain backup 
data to validate the design and safety of the HTTR. 

Reactor design 
The reactor is of a graphite-moderated and He cooling 

loop connected to the intermediate heat exchanger and 
pressurized water coolers, and consists of a pressure 
vessel of 13.2m in height and 5.3m in diameter, a core, 
graphite reflectors and radial restraining devices. The 

core is composed of hexagonal graphite blocks, with each 
block having 31 or 33 prismatic fuel elements. The active 
core consists of 30 fuel columns and 7 control columns 
with each column composed of 5 blocks. The active core is 
2.3m in diameter and 2.9m in height, being surrounded by 

replaceable reflector blocks. Bach reflector column 
consists of hexagonal graphite blocks, and is surrounded by 
polygonal graphite blocks. 

The following are related R&D works carried out so 
far. 

Reactor physics 
Experiments using the VHTRC (Very High Temperature 

Reactor Critical Assembly) are continuing. Control rod 
worth measurements were made and compared with the 
calcuration. The measured values agree well with 
analytical values within the accuracy of 5%. 

Fuel 
Irradiation experiment for about 200 days reveal that 

fuel compacts are found to retain integrity at a maximum 
temperature of 1750°C. As for research concerning 
accidents, the post irradiation experiment (PIE) on 
irradiated fuels indicates that a clear relationship exists 
between failure fraction of coated particles and energy 
deposition in the particles. 

PyC, Sic and ZrC layers have been studied in order to 
develop more advanced fuels. The PIE on ZrC-coated 
particles is currently under way. 

Metallic materials 
Creep test on Hastelloy-XR in JAERI type В He gas in 

the temperature range from aodb to 1000°C shows that 
Hastelloy-XR is remained intact after about 30000 hours of 
loading. 

Corrosion tests on Hastelloy-X and -XR have shown that 
the latter to be superior to the former in JAERI type В He 
gas. Excellent characteristics of Hastelloy-XR is 
attributed to improved stability of its oxide films. 

Experiments on 2.1/4Cr-lMo are still being continued. 
Data obtained include fracture toughness for evaluating 
irradiation embrittlement, degradation caused by thermal 



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. 
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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, 


