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Abstracts (Fuji Electric Journal)

Core Design of the High Temperature Engineering
Test Reactor (HTTR)

Hitoshi Hayakawa Yoshihiro Kiso Kazumi Tokuhara
Fuji Electric Journal Vol.71 No.4 p.197-202 (1998)

Fuji Electric cooperated with Japan Atomic Energy Research
Institute (JAERI) for the core design of the HTTR. The HTTR is charac-
terized by the high outlet temperature of 950 [J . To attain this, in the
nuclear design, power distribution was optimized by adjusting the ura-
nium enrichments of each fuel block and reducing the insertion depth of
the control rods using burnable poisons. In the thermohydraulic design,
core flow distribution plan to control the bypass flow ineffective in cool-
ing and keep the fuel temperature under the limit temperature was
reflected on the structural design. Thus core design to achive the outlet
temperature of 950 [ , the world maximum level, was completed.

Construction of the High Temperature Engineering
Test Reactor (HTTR)

Futoshi Okamoto Osamu Kobayashi Toshihiro Akisada
Fuji Electric Journal Vol.71 No.4 p.193-196 (1998)

The construction of the HTTR with thermal output of 30 MW devel-
oped by Japan Atomic Energy Research Ingtitute (JAERI) was started in
March 1991 and completed in September 1997 as scheduled. Fuji Electric
supplied the reactor internals, the fuel handling and storage systems such
as the fuel handling machine and spent fuel storage equipment, and the
radiation monitoring system. The design, manufacturing and construction
were carried out under JAERI’s direction based on the experience in the
construction of the helium engineering demonstration loop (HENDEL)
and the results of R&D for the HTTR.

Design of the Reactor Internals of the High
Temperature Engineering Test Reactor (HTTR)

Nobumasa Tsuji Keisuke Jinza Susumu Funaguchi
Fuji Electric Journal Vol.71 No.4 p.207-211 (1998)

The reactor internals of the HTTR support the core at the bottom and
periphery. They consist of core support structures of graphite or steel and
shielding blocks. The design of reactor internals ensures enough reliabil-
ity by reflecting R&D results such as tests with mock-up structures and
elemental pieces, seismic tests for core bottom structures, nondestructive
testing method for graphite structures, and the demonstration of the HEN-
DEL-T2. When al the components were manufactured, the reactor inter-
nals were temporarily assembled at the works to finally demonstrate the
seal function.

Safety Evaluation of the High Temperature
Engineering Test Reactor (HTTR)

Kazutaka Ohashi Eiji Takada
Fuji Electric Journal Vol.71 No.4 p.203-206 (1998)

The safety evaluation of a nuclear power plant aims at the final con-
firmation of the safety of the whole plant on the basis of each individual
equipment design and is the most important issue in the safety review by
the licensing authority. The safety evaluation of the HTTR was carried
out by Japan Atomic Energy Research Institute (JAERI) with the assis-
tance of Fuji Electric and Kawasaki Heavy Industries. This paper intro-
duces an outline of Fuji Electric’'s computer programs developed for the
HTTR safety evaluation, citing evaluation results for a depressurization
accident as an example.

Design of the Fuel Handling Machine of the High
Temperature Engineering Test Reactor (HTTR)

Takemitsu Kodama Hideyuki Aizawa Kouji Tanaka
Fuji Electric Journal Vol.71 No.4 p.216-220 (1998)

The fuel handling machine (FHM) of the HTTR removes spent fuels
from the reactor core, transfers them to the spent fuel storage facility, and
reloads new fuels picked up from the new fuel storage facility. Fuji
Electric designed and manufactured the FHM on the basis of various fuel
handling test results using mock-ups for the main functions. This paper
outlines the development and design of the FHM.

Design of the Fuel Handling and Storage System of the
High Temperature Engineering Test Reactor (HTTR)

Yujiro Tazawa Chiaki Tomizuka Toshiya Miki
Fuji Electric Journal Vol.71 No.4 p.212-215 (1998)

The fuel handling and storage system of the HTTR is the facility to
handle, transfer and store fuel blocks in the reactor building from receiv-
ing new fuels to the carrying out of spent fuels. Spent and new fuel
blocks are exchanged one by one in the helium gas atmosphere using the
fuel handling machine and the gate-type valve installed over the reactor
vessel after the reactor shut down. The spent fuel block discharged from
the reactor vessel is transferred to the rack in the spent fuel storage pool
and then stored during a specified cooling period until carried out from
the reactor building.

Radiation Monitoring System of the High
Temperature Engineering Test Reactor (HTTR)

Eisei Kamiya Akira Sueyasu Manabu Kamata
Fuji Electric Journal Vol.71 No.4 p.225-229 (1998)

In the radiation monitoring system of the HTTR, seismic design as
well as physical separation and electrical isolation were introduced into
the safety system, and optical-fiber transmission was applied to emission
control monitors and working environment monitors. The radiation con-
trol computer supplied with the system has improved the control accuracy
of the radiation monitoring system and the efficiency of radiation control
operations. These improvements have highly enhanced the system relia-
bility. Also characteristic devices such asy -ray energy indicators and
emergency call systems have been supplied.

Instrumentation and Control System of the Fuel
Handling and Storage Facility for the High
Temperature Engineering Test Reactor (HTTR)

Shinya Maezono Tadayasu Shiomi Yusuke Kasagawa
Fuji Electric Journal Vol.71 No.4 p.221-224 (1998)

Theinstrumentation and control system of the fuel handling and stor-
age facility for the high temperature engineering test reactor (HTTR) to
operate, control, and monitor the facility is required to handle the fuel
blocks safely and efficiently according to specified schedules and proce-
dures. This paper outlines the configuration and functions of this system
that was designed and manufactured utilizing the results of research and
development for years and the latest control technology to meet these
requirements.
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Manufacture of Equipment for the High Temperature
Engineering Test Reactor (HTTR)

Masao Kanno Toshio Hirata Hiroshi Ando
Fuji Electric Journal Vol.71 No.4 p.235-238 (1998)

Among the reactor internals, fuel handling machine and spent fuel
storage facility of the HTTR, graphite and carbon blocks for the reactor
internals particularly require high precision for dimensions and geometric
forms. This paper describes procedures for machining, factory assembly
and testing to satisfy these requirements, and also refers to the manufac-
ture of the fuel handling machine, etc.

Quality Assurance Activities for the High
Temperature Engineering Test Reactor (HTTR)

Masaaki Takahashi Hisashi Awaji Shinji Kobayashi
Fuji Electric Journal Vol.71 No.4 p.230-234 (1998)

The reactor internals of the HTTR composing the reactor proper are
strictly required to be of high quality in environmental condition control,
the accuracy of dimensions, inspection and tests, and the traceability of
materials and products. Their assembly process is complicated because of
the complex structure and the large number of parts. Graphite, the main
material, is brittle compared with steel materials, and specia care is
required in machining and handling. This paper outlines Fuji Electric’s
quality assurance activities for the reactor internals at its own and outside
suppliers’ works and on the construction site to satisfy the HTTR specific
requirements.

Construction Work of the High Temperature
Engineering Test Reactor (HTTR)

Hiroyuki Umetsu Shuuichi Yokota Takamitsu Sato
Fuji Electric Journal Vol.71 No.4 p.239-244 (1998)

The construction of the HTTR commenced with excavation for the
building foundation in March 1991. The installaion of all the equipment
was accomplished in November 1996. Fuji Electric completed the con-
struction of the main systems, such as the reactor internals and fuel han-
dling and storage systems, according to the master schedule. During the
work, Fuji Electric consistently had stringent control over quality, work
execution, safety and work progress, and made the most of its long experi-
ence in plant construction. A record of 320,000-hour construction work
without a personal injury was attained.
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