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Figure 2. HTGR technology development 
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High Temperature Gas Cooled Reactors (HTGRs) have attracted 
worldwide interest because of their high outlet temperatures, 
which allow them to be used for applications beyond electricity 
generation. HTGRs have been built and operated since as far back 
as the 1970s. Experimental and demonstration reactors of this type 
have operated in China, Great Britain, Germany, Japan, and the 
United States of America. This paper is written to share the 
valuable knowledge and information of HTGRs technology as a 
mean to enrich people’s understanding of the technology. This 
paper will present the technological features of HTGRs that allow 
for a modular design with inherently safe characteristics.  

Figure 1. Bar chart of construction 
and operational time frames of seven 

HTGR power plants 

 INTRODUCTION 

•The High Temperature Gas Cooled Reactor (HTGR) is an inherently safe, modular, underground helium-cooled 
nuclear reactor technology. Goodjohn (1991) states the defining characteristics of HTGRs as ceramic fuel, graphite 
moderator, and helium coolant. There are two mainstream HTGR design concepts; the prismatic core design and 
the pebble bed core design. They both possess common advantages of the HTGR design such as inherent safety 
and high efficiency. 

•Figure 1 shows the approximate dates of construction, 
operation, and major outages for the HTGR plants. All of these 
plants except Dragon and HTTR (Tokaimura, Japan) were 
equipped to generate electricity, although AVR, Peach, and HTR-
10 were all small enough that they can be considered prototype 
plants rather than as commercial power plants intended to make 
a profit.  
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MAIN FEATURES 

enhanced safety 

high thermal 
efficiency 

economical 
competitiveness 

proliferation 
resistance 

short construction 
period 

modularity 

low capital cost 

TYPES OF HTGRs 

Prismatic 
Block 

Reactors 
(PMR) 

Pebble 
Bed 

Reactors 
(PBR)  

•Multiple barriers  

•Limited reactor power 

•No power and no water or other cooling fluid is 
required.   

•No chemically effect 

•Spent fuel storage  

SAFETY 
FEATURES 

•Low power density 

•Naturally safe 

•No melt down 

•No significant radiation release in accident 

•Can be demonstrated with actual test of reactor 

SAFETY 
ADVANTAGES 

Neutron 
Moderator: 

Graphite 

Coolant: 
Helium 

Fuel: 
Coated 

Fuel 
Particles 

Nuclear 
reactor design 

of HTGRs 
THE BENEFITS OF 

HTGRs TECHNOLOGY 

•Reduce greenhouse 
gases (GHG) 

•Reduce reliance on 
imported oil and gas 
supplies  

•Extending life of 
domestic oil  

CONCLUSION 

•The unique features 
and safety 

characteristics of 
the HTGR will make 
it a reliable source 

of energy. 


