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Eva]uat1on of Symb1ot1c Energy- System ‘Between Gas-Coo]ed
Fast Breeder Reactor {GCFR) and Multi-Purpose Very High
Temperature Reactor (VHTR) (1Iv)
- GCFR Trangient Analysis and Safety Performance Evaluation -

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

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

The conceptual design study ¢f 1000MWe gas-cooled fast breeder reactor
(GCFR)., which is. used in the GCFR-VHTR symbiotic energy system, has been
performed. e ,
~ In this report, .the transient response: of the GCFR core {o-accident -
events has been analyzed and safety performance of the 1000MWe GCFR has been
evaluated considering.the analyses. : : .

A depressurization accident caused by .failure of ‘a primary coolant 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
developed for kinetics analysis of gas-cooled fast breeder reactors,. -

. The maximum fuel and cladding temperatures are most important problem
to be analysed -during a trangient ofua gas~coo1ed fast breeder reactors.

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

Keywords : Gas-cooled Fast Breeder Reactor, Very High Temperature Reactor,
Symbictic Energy System, Depreséurization Accident, Reactivity
Insertion Accident, Computer Code, Transient Analysis Safety
Performance Evaluation, Conceptional Design
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Table 2.1 Calculation Conditions for the Deb}eSsu}ization Accidents

¥81—28 W-Idav[

owdown Time :
stant 7, 40 sec 30 sec 20 sec
Coolant , . : y , .
Depressuri- Total Time | ECCS Flow ([fotal Time |ECCS Flow Total Time | ECCS Flow -
zation Time Constant Rate Constant Rate - Costant Rate
Constant . )

’ : @ 3.0% ) 3.0¢% 3.0%
200 sec 3.3 Q) 254 26.08 ® Tl 1818 % .
Failure Hole sec * sec ) sec . -

100 cn? ® 2.0% ® 2.0% ® 2.0%
® 3.0% o
100 sec 28.57 23.08 16.67
Failure Hole
sec sec sec
200 cm? ° @© 20 % ,
- 3.0 %
3.0% . @
F50]sec : 22.22 O 18.75 14.29 @D 2:5%
ailure Hole ~
sec sec sec 2.0 %
300 cm? @ 204 : ®

(O ; 1dentification Number for the Calculation Case



Table 2.2

Maximum Cladding

Temperature at the Three Poins of Time

STowdown Time
——_Constant 1, 40 sec 30 sec 20 sec
Coolant |
Depressuri- | ECCS First Second First Second 1 First Second
zation Time | Fiow No. | Peak Peak No. | Peak Peak No. | Peak Peak
Constant Rate Tempera- | Tempera- Tempera- Tempera- Tempera~- | Tempera-
' (%) ture ture ture ture ture ture
3 © | 780 ° |602 (380) @ | 780 640 (300) | ®) | 780 675 (260)
200 sec 2.5 ® | 70 685 (410) @ | 0 758 (290)
2 ORERE! 793 (470) | (B) | 780 818 (420) 780 860 (360)
, 3 ® | 0 642 (300)
100 sec 2.5
2 @ | 70 814 (440)
3 @ | 760 673 (270) @3| 760 728 (210)
S0sec | 25 @| 7m0 | a5 (230)
2 @ | 70 853 (380) @®| 760 | 924 (290)

* Number of parenthesis represents the time reaching maximum temperature

y81—28 W—Idav/(
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Ratio of Decay Heat to Normal Power (%)

Coolant Pressure (Kg/em2 a)
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" Core Inlet Temperature ( °C )

Coolant Pressure (Kg/cm? a)
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Fig. 2.5 Coolant Pressure and Flow ( 1= 50 sec )
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Maximum Cladding Temperature (°C)
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