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Evaluation of Symbiotic Energy System Between Gas-Cooled
Fast Breeder Reactor (GCFR) and Multi-Purpose Very High
Temperature Reactor (VHTR} - (IV)
- GCFR Trangient Analysis and Safety Performance Evaluation -

Susumu IIJIMA, Hiroyuki YOSHIDA, Ryokichi TANAKA*
Yoshinori NIGUMA* and Takeshi KOBAYASHI*

Division of Reactor Engineering, Tokai Research Establishment, JAERI
(Received November 10, 1982)

The conceptual design study of 1000MWe gas-cooled fast breeder reactor
{GCFR), which is used in the GCFR-VHTR symbiotic energy system, has been
performed. . . . . : B :

~ In.this reports: the transient response of the GCFR core to accident
events has been analyzed and safety performance of the 1000MWe GCFR has been
evatuated considering the analyses.

A depressurization accident caused by failure of a primary ceolant sys-
tem and-a. reactivity.insertion accident due-to withdrawal of a control rod
have been analyzed using nuclear and thermo-hydraulic coupled program MR-X -
develaoped for kinetics analysis of gas-cooled fast breeder reactors.

~ The maximum fuel and cladding temperatures are most impertant problem
to be analysed during a trangient.of a gas-cooled-fast breeder reactors.

The analyses show that reliable reactor shutdown and emergency cooling
systems are most important to achieve succesful cold shutdown well before
leading to core damage and also that no severe failures of fuel pin and
cladding occures by working above mentioned safety systems well during the

accidents.

Keywords : Gas-cooled Fast Breeder Reactor, Very High Temperature Reactor,
Symbiotic Energy System, Depressurization Accident, Reactivity
Insertion Accident, Computer Code, Transient Analysis Safety
Performance Evaluation, Conceptional Design

*  Kawasaki Heavy Industries, Ltd.
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Fig.3.7 Fluctuation of Reactor Power in No Feedback Reactivity Condition
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Appendix A HWHEFFRE OKE

WEBELLTSUS3 1 6L A#H WA EEL, ASTM Data seris DS6S2DF—41iC
HETWITHEBEEFSRESBE L, -5 %Fig Al ~Fig. Aditxd,
EMHNTEEBOWRBEEFIRERE T 7 ) — THEEE (Creep Rupture Strength | ~ 5
X 10° psi+HeFH) KEFTOTHRE L, CRERUREELS 2 CERIGEHINE
HESHH THEHYUOBELRLTH LD, FAREEs V- 7BHL0b, JIERS
(Tensile Strength) & & WIEBEAEE (Yield Strength) OBEEEEIC L0 ETFT <2
bDOThHD, TDd, FHUHOHBEEFFTRER, TORETTIL7 ) —7HpE0EA
THOTH800CT~9 00 CLARERFOHBREELOFEDITHT L 2,
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Appendix B JkEZEHEFER &4 ORERM

I BB EERUT OB ER» o IE L

(1) M EIH R B E
WA G EFGBR— 4 DB EEABECL. BAEHAEREELT7 0,00 0cem®,
1TRFNV I,y Ny Y ETISMYyE Lk, CRLDECEE, ~) 7 2RHEDED
WM I E R A RE L,

(2) BERHEORBIBEMEN
BMEBCWEFABEC LTSS, BNESEORBERL1% /day LT EHFZENEDT,
BMABSHNEEA20CETHE, BT NEH 2 3kgem*rad b, TOREITHE &,
2.0kg cmPfea ZFFHEIKHO,

{3) BaBHMFEE st
B, FAGEBEBERYR1 ONEE TSN S, BREDRIHERECT L
ChLAH, RCHAARSEAH 2500, BEHESRERI IMLNE,. £
MBS TH L, ABIFTREBBON L AEZRLT, BEANRE A7 7 4@
Htk 6 0B TAT v 7HRICA L4 T & &ME L
T BEAAHERBRARARASCERREN ~E LMoL 5ICEHAT 2T & 2EE
Lo

(1) BEEHWORIEE 7 1 — KNy 7
FHBEECELOTTHELAESFE L, HIEE~DHD Y7 4 — Ky 2 08F LGN 5,
FORHBEOREEEOREHEROAE TRANER T2 LATHENFLOVH
BEG, b0 LR LEVEZELLNS, Lo LABIT TR, SHLERREHEEREL,
HWRELOETH A7 5L ETOM, WH%E—EE LEHNMEBECL ZRAENORED
NEELBENERTEE L,



