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Design Study on Sodium-Cooled Large-Scale Reactor

Naoyuki Kisohara, Masahiko Hishida", Nobuaki Nibe?", Tadashi Fujii' |
Masato Uchita””, Yoshitaka Tikazawa®, Toshiie Saigusa’’, Osamu Uno”,

Toru Hori”, Yoshito Soman"", Youhei Nishiguchil)*\ Mamoru Konomura®”

Abstract

In Phase 1 of the “Feasibility Study on Commercialized Fast Reactor Cycle Systems (F/S)”, an advanced loop
typé reactor has been selected as a promising concept of sodium-cooled large-scale reactor, which has a
possibility to fulfill the design requirements of the F/S.

This report summarizes the results of the design study on the sodium-cooled large-scale reactor performed in
JFY2002, which is the second year of Phase 2.

In the JFY2002 design study, critical subjects related to safety, structural integrity and thermal hydraulics
which found in the last fiscal year has been examined and the plant concept has been modified. Furthermore,
fundamental specifications of main systems and components have been set and economy has been evaluated.

As a result of this study, the plant concept of the sodium-cooled large-scale reactor has been constructed,
which has a prospect to satisfy the economic goal (construction cost: less than 200,000yens/kWe, etc.) and has a
prospect to solve the critical subjects. From now on, reflecting the results of elemental experiments, the
preliminary conceptual design of this plant will be preceded toward the selection for narrowing down candidate

concepts at the end of Phase 2.

1) : FBR System Engineering Group, System Engineering and Technology Division OEC, JNC
2) : FBR System Engineering Group, System Engineering and Technology Division OEC, INC

(Present, Electric Power Development Co., Ltd.)
*  : attached from the Japan Atomic Power Company (JAPC)
This report is outcome of collaborative study between JNC and JAPC (that is the representativé of 9 electric
utilities, Electric Power Development Company and JAPC) is accordance with “The Agreement About The

Development of A Commercialized Fast Breeder Reactor Cycle System”.
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Steam Generator

Axial Blanket Elimination

Inter Wrapper Flow

Intermediate Heat Exchanger
Decay Heat Exchanger

Post Accident Heat Removal

Upper Internal Structure
Intermediate Reactor Auxiliary Cooling System
Direct Reactor Auxiliary Cooling System
Transient Over Power

Loss of Flow

Control Rod

Nuclear Steam Supply System
Unprotected Loss of Flow

Dip Plate

Station Black Out

Gas Turbine Generator

Diesel Generator

Cold Trap

Contain Vessel

Nuclear Instrumentation System
Failure Fuel Detection and Location
Failure Fuel Detection

External Vessel Storage Tank

Self Actuated Shutdown System

On Power Maintenance

Fuel Handling Mechanism
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