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The worldwide interests in the HTGR (High Temperature Gas-cooled Reactor) have been 

growing because the high temperature heat produced by the reactor can be utilized not only for 

efficient power generation but also for broad process heat applications, especially for 

thermo-chemical hydrogen production to fuel a prospective hydrogen economy in future. 

Presently only two HTGR reactors are operational in the world, including the HTTR (High 

Temperature Engineering Test Reactor) in Japan Atomic Energy Agency (JAEA) and the 

HTR-10 in the Institute of Nuclear and New Energy Technology (INET) of Tsinghua University 

in China. JAEA and INET have cooperated since 1986 in the field of HTGR development, 

particularly on the HTTR and HTR-10 projects. This report describes the cooperation activities 

on HTGR and nuclear hydrogen technology between JAEA and INET in 2008. 
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1. Introduction 

The worldwide interests in the HTGR (High Temperature Gas-cooled Reactor) have been 

growing because the high temperature heat produced by the reactor can be utilized not only for 

efficient power generation but also for broad process heat applications, especially for 

thermo-chemical hydrogen production to fuel a prospective hydrogen economy in future. 

National projects on HTGRs are ongoing in Japan, China, France, USA, South Africa, Korea, 

etc., and the VHTR (Very High-Temperature Reactor) is chosen as the most promising 

Generation IV nuclear reactor system in GIF (Generation IV International Forum). There are 

presently only two HTGRs operating in the world, HTTR, High Temperature Engineering Test 

Reactor, in JAEA (see Table 1.1 and Fig. 1.1) and HTR-10 in Institute of Nuclear and New 

Energy Technology of Tsinghua University (INET) (see Table 1.2 and Fig. 1.2). 

Construction of the HTTR was started in 1991 and its first criticality was achieved on 

November 10, 1998. Then, power-up tests were carried out, and rated thermal power of 30MW 

at the reactor outlet coolant temperature of 850 C was attained in December 2001. Rated power 

operation and safety demonstration tests using the HTTR have been conducted since FY2002. 

After several operational cycles, high temperature test operation of the HTTR to achieve the 

coolant temperature of 950 C was conducted, and coolant temperature of 950 C at reactor outlet 

was reached on April 14, 2004.  

First criticality of the HTR-10 was achieved at air condition on December 1, 2000, and 

re-criticality at helium condition was attained in July 2002. Then, power-up tests were 

conducted, and the first synchronization at 3MWt was achieved in January 2003, followed by 

full power operation at 10MWt with core outlet temperature of 700 C in February 2003. Safety 

demonstration tests including helium circulator trip without scram and reactivity insertion 

without scram were carried out in 2003 and 2005.  

INET is also promoting development of Modular High-Temperature Gas-cooled Reactor 

(MHTGR) named as High Temperature Gas-Cooled Reactor – Pebble bed Module (HTR-PM) 

(see Table 1.2 and Fig. 1.2), based on the technology and experiences of the HTR-10. The 

HTR-PM project is under the standard design phase, and the HTR-PM demonstration plant is 

planned to finish construction by 2013. 

JAEA and INET have cooperated in the area of HTGR development, especially on HTTR and 

HTR-10 projects, since 1986 when a Memorandum of Understanding was exchanged between the 

two institutes. This report describes cooperation on HTGR development between JAEA and INET 

and major cooperation activities in 2008. 

�������������������
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Table 1.1  Major specifications of HTTR 

Thermal power 

Outlet coolant temperature 

Inlet coolant temperature 

Fuel

Fuel element type 

Direction of coolant flow 

Pressure vessel 

Number of cooling loop 

Heat removal 

Primary coolant pressure 

Containment type 

Plant lifetime 

30MW

850 C/950 C

395 C

Low enriched UO2

Prismatic block 

Downward 

Steel 

1

IHX and PPWC (parallel loaded) 

4MPa

Steel containment 

20 years 
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2. Cooperation on HTGR Development between JAEA and INET 

2.1  History of Cooperation 

Vice chairman of Atomic Energy Commission of Japan, was requested for collaboration 

between China and Japan in the area of HTGR research and development during his visit to China 

in June 1985.  

In September 1985, Director of Institute of Nuclear Energy Technology of Tsinghua University 

(INET) visited HTGR research and development facilities in Japan Atomic Energy Research 

Institute (JAERI), and discussed exchange of a Memorandum of Understanding (MOU) about 

cooperation on HTGR research and development.  

In December 1985, A JAERI delegation visited INET and discussed exchange of a MOU.  

In June 1986, JAERI and INET exchanged the initial MOU. 

In June 1988, valid duration of the MOU was extended until June 1990. 

In June 1990, the MOU was further extended until June 1995. In addition, Personnel 

Assignment Agreement was added to the memorandum of understanding. 

In June 1995, valid duration of the MOU was extended until June 2000. 

In June 2000, the MOU was further extended until June 2005. 

In September 2003, Institute of Nuclear Energy Technology of Tsinghua University (INET) 

changed its full official name to Institute of Nuclear and New Energy Technology of Tsinghua 

University (INET) to further broaden academic disciplines of the institute. 

In June 2005, valid duration of the MOU was once again extended until June 2010. 

In October 2005, JAERI and Japan Nuclear Cycle Development Institute (JNC) merged to form 

Japan Atomic Energy Agency (JAEA).  

Since June 1986 until today, information exchange meetings have been held almost every year 

as shown in Table 2.1, and general information exchange on research and development plan on 

HTTR and HTR-10 as well as on technologies in the area of HTGRs has been made. 

Since the HTR-10 is the only pebble bed type HTGR and the HTTR the only prismatic block 

type HTGR being operated in the world at present, the information exchange has been beneficial 

for both JAEA and INET. 

Since 1990 when the Personnel Assignment Agreement was added, JAEA has accepted 

researchers from INET in the field of HTGR safety, nuclear heat utilization, etc.    

2.2  Area of Cooperation 

The original MOU exchanged in 1986 stipulated the area of cooperation as follows. INET and 
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JAEA will provide to each other program status and technical outline information such as is 

generally available at each of their respective facilities relating to their respective programs for 

research and development of Gas-cooled Reactors. Each party will review the information provided 

by the other’s programs as a basis for discussions on a future agreement. The subject matter of the 

information to be exchanged shall include, but not be limited to, the followings: 

A) The High-Temperature Gas-cooled Reactor (HTGR), for process heat and cogeneration, 

including both fuel technology and plant technology. 

B) The Very-High Temperature Gas-cooled Reactor (VHTR), for process heat, including both 

fuel technology and plant technology. 

C) (Note: The Very-High Temperature Gas-cooled Reactor (VHTR) here is similar to but not 

the same as the VHTR selected as a Generation IV nuclear system. The process heat 

application includes nuclear hydrogen production. )  

In 1990, the MOU was amended by inserting that each party may assign its personnel into the 

facility of the other in accordance with the Personnel Assignment Agreement, and that for the 

purpose of carrying out the cooperative activities under the MOU, both parties may exchange 

samples when agreed by both of them. The MOU in 1990 also added a new paragraph: Each party 

shall make available, at least once a year to the other party reports written in English which have 

been published by each party.   

2.3  Status of HTTR in 2008 

The fourth periodic inspection of the HTTR was continued. The periodic inspection was started 

on May, 2007; however, in July 2007, one control rod was slightly deformed by mistake during 

maintenance work in the maintenance pit outside the reactor. It was decided to manufacture one 

control rod for replacement. The manufacture and replacement were carried out and new control 

rod was transported to the HTTR and the replacement work was finished in October 2008. Other 

maintenance and inspection have been continued. All maintenance works have been finished in 

December 2008. The HTTR will be start up in February 2009 to complete the fourth periodic 

inspection. On April 2009, HTTR will be started again to achieve 50 days full power operation with 

high temperature test operation mode (about 950 C of outlet coolant temperature).  

After the 50 days full power operation, new safety demonstration tests such as loss of core flow 

tests (all primary gas circulator stop tests) and loss of core cooling tests ( all primary gas circulator 

stop with vessel cooling system stop tests) will be started. 
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2.4 Status of HTR-10 in 2008 

In the year of 2008, efforts involved in HTR-10 were made focusing on system 

enhancement and equipment maintenance (including corrective maintenance and 

preventive maintenance), regular check and experiment, training and re-training of 

operators, etc.. No power operation was carried out. 

In the process of system enhancement and equipment maintenance, analysis and 

research were made concerning essentially with reducing potential equipment failures. 

Accordingly, design optimization, technical upgrading, and equipment maintenance were 

carried out to make sure that HTR-10 will run under stable, reliable and safe conditions to 

ensure important experiments to be carried out.  

Regular check and tests were carried out to ensure the reliability and safety of 

operation of HTR-10, in accordance with the Regulations for Periodical Tests and 

Examinations, and in line with the frequency and requirements prescribed in HTR-10 

Technical Specifications. Tests and examinations conducted during the shutdown period 

amounted to 49 items.  

Technical upgrading and optimization and maintenance were made to the key systems 

and facilities of HTR-10. Equipment maintenance mainly includes preventive maintenance 

and corrective maintenance. Through the above efforts, it is proved that the performances 

and design features of HTR-10 will be assured for longtime power operation and meet the 

needs for important scientific experiments.  

In 2008, the training program for HTR-10 operating staff is focused on the training 

and retraining of active operators and maintenance personnel, and the training for license 

renewal application.  
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Table 2.1  Number of people visiting INET from JAEA and JAEA from INET 

for the purpose of exchanging information on HTGR 

Year Number of people  
visiting INET from JAEA 

Number of people  
visiting JAEA from INET 

1986 2 0 

1987 2 0 

1988 1 2 

1989 0 1 

1990 1 3 

1991 3 0 

1992 2 2 

1993 1 4 

1994 3 1 

1995 2 2 

1996 1 4 

1997 2 2 

1998 4 2 

1999 0 3 

2000 3 2 

2001 0 2 

2002 1 2 

2003 1 3 

2004 2 5 

2005 5 3  

2006 1 3  

2007 2 5 

2008 1 
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3. Major Cooperation Activities in 2008   

3.1  Information Exchange Meeting  

 An information exchange meeting between JAEA and INET under the MOU was held in INET 

on February 26 to 28, 2008. An engineer of JAEA attended the meeting. 

In the meeting, present status of HTR-PM project was presented by INET. The project was 

approved by the government on February 2008. The design of HTR-PM is almost finished. The 

construction of the HTR-PM will be started in June 2009 and finished in 2013.  

Concerning the HTR-PM project, information exchange on core graphite components was 

carried out. JAEA presented the information about IG-110 which was used in the HTTR as core 

graphite components. IG-110 is also chosen as core graphite components of HTR-PM. 

In the meeting, JAEA also presented the present status of HTTR. 

3.2  Mutual Visits between JAEA and INET 

(1) JAEA visit to INET 

There is no visit except the information exchange meeting from JAEA to INET. 

(2) INET visit to JAEA 

 No visit has been made to JAEA during the year 2008. 
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4. Concluding Remarks 

This report summarized cooperation on HTGR development between JAEA and INET and 

major cooperation activities in 2008. An information exchange meeting was held at INET Beijing 

in February. Enhancing future collaboration between JAEA and INET is important, and continuous 

information exchange on HTGR-related technologies is beneficial for the both institutes. 
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