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Study on System Layout and Component Design in the HTTR Hydrogen Production System
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The global warming becomes a significant issue in the world so that it needs to reduce the
CO: emission. It is expected that hydrogen is in place of the fossil fuels such as coal and oil,
and plays the important role to resolve the global warming.

There are several hydrogen making processes such as water electrolysis and steam
reforming of hydrocarbon. Steam reforming of hydrocarbon is a major hydrogen making
process because of economy in industry. It utilizes the fossil fuels as process heat for chemical
reaction and results in a large COz emission. New steam reforming system without fossil fuel
can contribute to resolve the global warming.

High temperature gas-cooled reactor (HTGR) has a unique feature to be able to supply a
hot helium gas whose temperature is approximately 950°C at the reactor outlet. This makes
HTGR possible to utilize for not only power generation but also process heat utilization.
JAERI constructed the high temperature engineering test reactor (HTTR) that is a sort of
HTGR in Oarai establishment and starts operation.

Nuclear heat utilization is one of the R&D items of the HTTR. The steam reforming system
coupled to the HTTR for hydrogen production has been designed. This report represents the
system layout and design specification of key components in the HTTR steam reforming

system.

Keywords : HTTR, Hydrogen Production System, Steam Reforming, Safety Design Concept,

System Layout, Design Specification, Component Design

Present study is entrusted from MEXT of Japan
* Mitsubishi Heavy Industries, LTD.
** Advanced Reactor Technology Co., Ltd.
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# 2.1 HTTR OEEET

Reactor
Thermal power 30MW
Coolant Helium gas
Outlet coolant temperature 8500C /950 0C
Inlet coolant temperature 395C
Primary coolant pressure 4MPa
Fuel Low-enriched UO2
Fuel element type Prismatic block
Moderator Graphite

Heat removal system

Pressurized water cooler

Intermediate heat exchanger

Plant lifetime

20 years
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