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Japan Atomic Energy Agency (JAEA) has been investigating safety requirements and basic approach
of safety guidelines for modular High Temperature Gas-cooled Reactor (HTGR) aiming to increase
internarial contribution for nuclear safety by developing an international HTGR safety standard under
International Atomic Energy Agency. In this study, we investigate a deterministic approach to select design
basis events utilizing information obtained from probabilistic approach. In addition, selections of design
basis events are conducted for commercial HTGR designed by JAEA. As a result, an approach for
selecting design basis event considering multiple failures of safety systems is established which has not
been considered as design basis in the safety guideline for existing nuclear facility. Furthermore,
selection of design basis events for commercial HTGR has completed.

This report provides an approach and procedure for selecting design basis events of modular HTGR

as well as selected events for the commercial HTGR, GTHTR300.
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Table 3.1 Major specifications of GTHTR300

EEfAR ([}
JRFJE T MWL 600
JE AP PR [°C] 850 — 950
JRFHFm ARSI [MPa] 6.4-6.9
TEISBERE [GWdA] 120
IR S AT [yrs] 1.5-2.0
FEENF [%] 45-6 —50.4
wERHT [MWe] 274-302
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Table 4.1 Component list for FMEA (2/2)
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Table 4.11 Initiating events for identified abnormal events (1/5)
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Table 4.11 Initiating events for identified abnormal events (2/5)
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Table 4.11 Initiating events for identified abnormal events (3/5)
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Table 4.11 Initiating events for identified abnormal events (4/5)
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Table 4.11 Initiating events for identified abnormal events (5/5)
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Table 4.14 Frequency of event sequences

FEMEE (1/1FEF]

"
%T{fﬁ: FHRERER PRER LA | RFIFELL | B2 RIGHIE |FLARIRER U P A ENERER U FRFFEIE#ERD P A ENREEE. R FIRELEERD
BREETEC | BEREFEC BERERRX  |[EFIFEAEBERETe L [{EFERICHIEBEETR X [{EFRICHIEIMEETR K | 1E % RUG H % RE TR 5k
BfEE 1.E+00 1.E-07 1.E-07 - 1.E-14 - - -
HIEEDIRIEA, BRET 1.E+00 1.E-07 1.E-07 - 1.E-14 - - -
KRR —HEEY 5.E-01 5.E-08 5.E-08 - 5.E-15 - - -
AEKEREBKR Ta2—RE I 3.E-01 3.E-08 3.E-08 - 3.E-15 - - -
AEKERBEER T2—RAFT I 3.E-01 3.E-08 3.E-08 - 3.E-15 - - -
RBURINTAY ) LIS—D 54V BARR 2.E-02[ 2.E-09 2.E-09 - 2.E-16 - - -
BEKEER S A6 9.E-02| 9.E-09 9.E-09 - 9.E-16 - - -
Fit FrR AR &= 2 S5 6 9.E-02| 9.E-09 9.E-09 - 9.E-16 - - -
AEKEEREERAL. FiE 7.E-02| 7.E-09 7.E-09 - 7E-16 - - -
B—E N\ R FEF D L BHE 2E-02| 2.E-09 2.E-09 - 2.E-16 - - -
BA MR A OB EHIfEHF D SE 2.E-02| 2.E-09 2.E-09 - 2.E-16 - - -
AHEIKER B TR 5 2.E-02| 2.E-09 2.E-09 - 2E-16 - - -
AEKERERRER TR LR 2.E-02| 2.E-09 2.E-09 - 2.E-16 - - -
F AR ELEFDIEEH 1.E-02| 1.E-09 1.E-09 - 1.E-16 - - -
HEEDRERE 1.E-02 1.E-09 1.E-09 - 1.E-16 - - -
BARHMBEHRITBORZL. K8 1.E-02 1.E-09 1.E-09 - 1.E-16 - - -
A—E D INAINRF D ISR 9.E-03 9.E-10 9.E-10 - 9.E-17 - - -
A LETE S SR i HE L D ER R 4E-03| 4.E-10 4.E-10 - 4E-17 - - -
AN L BTG 55 (R S D EREA 4.E-03| 4.E-10 4.E-10 - 4.E-17 - - -
BEKEREAHNERADREZ L. B8 4.E-03| 4.E-10 4.E-10 - 4.E-17 - - -
BEER | AEHKEREANBIEIREDHKE 3.E-03] 3.E-10 3.E-10 - 3.E-17 - - -
EI S ARERERAL. K8 3.E-03| 3.E-10 3.E-10 - 3.E-17 - - -
AHKEREYS =2 ORZL, BB 2.E-03| 2.E-10 2.E-10 - 2E-17 - - -
AIEAHBEREDRAL 2.E-03 2.E-10 2.E-10 - 2.E-17 - - -
AHIKEEAIBERAEDRAL 2.E-03 2.E-10 2.E-10 - 2.E-17 - - -
S—EEE 1.E-03 1.E-10 1.E-10 - 1.E-17 - - -
[EHERE R 1S 1.E-03 1.E-10 1.E-10 - 1.E-17 - - -
HEDRZL. 8 4E-05| 4E-12 4E-12 - 4E-19 - - -
HRE—E e 1.E-04 1.E-11 1.E-11 - 1.E-18 - - -
—EENEDRAL, BB 5E-05| 5.E-12 5.E-12 - 5.E-19 - - -
A3 7K 5% {if 18 T 7 2R B 4.E-05| 4.E-12 4.E-12 - 4E-19 - - -
AN LIEIRBEISHEE) 3.E-05 3.E-12 3.E-12 - 3.E-19 - - -
AR A H T BR B 38 1.E-05 1.E-12 1.E-12 - 1.E-19 - - -
REAR I THRIE 3.E-06 3.E-13 3.E-13 - 3.E-20 - - -
PRE AR AR /1 TH3E 3.E-06] 3.E-13 3E-13 - 3.E-20 - - -
EFIFENBERBAL. IS 1.E-06 1.E-13 1.E-13 - 1.E-20 - - -
FIE R R AR E AR R DIEA LY, i 1.E-06 1.E-13 1.E-13 - 1.E-20 - - -
BHEHMAREAL, B 1.E-06 1.E-13 1.E-13 - 1.E-20 - - -
BIMEBRIIHNSERIEZ L, B8 1.E-06 1.E-13 1.E-13 - 1.E-20 - - -
—EENEDRAL. HE 5E-07| 5.E-14 5.E-14 - 5.E-21 - - -
_EERNEDRERFIKIE 5E-08| 5.E-15 5.E-15 - 5.E-22 - - -
HEDRZL., B8 4E-05| 4E-12 4E-12 4.E-07 4.E-19 4E-14 4E-14 4.E-21
—EENEDRAL. BB 5.E-05 5.E-12 5.E-12 4.E-07 5.E-19 4.E-14 4.E-14 4.E-21
RAVEINA TGI8 3.E-06] 3.E-13 3E-13 2.E-08 3.E-20 2.E-15 2.E-15 2.E-22
PRI SR B R/ S THE4E 3.E-06| 3.E-13 3.E-13 2.E-08 3.E-20 2.E-15 2.E-15 2.E-22
FEFFEHBREZL, BHIE 1.E-06 1.E-13 1.E-13 9.E-09 1.E-20 9.E-16 9.E-16 9.E-23
EJRBA | BEBBBFEDRZL. BB 1.E-06 1.E-13 1.E-13 9.E-09 1.E-20 9.E-16 9.E-16 9.E-23
BIEAMEBADRA L. 18 1.E-06] 1.E-13 1.E-13 9.E-09 1.E-20 9.E-16 9E-16 9.E-23
FI F DA BB NI DIEZ L, i 1.E-06 1.E-13 1.E-13 9.E-09 1.E-20 9.E-16 9.E-16 9.E-23
BHEBRREAL. S 1.E-06 1.E-13 1.E-13 9.E-09 1.E-20 9.E-16 9.E-16 9.E-23
BB ERIRAL. S 1.E-06 1.E-13 1.E-13 9.E-09 1.E-20 9.E-16 9.E-16 9.E-23
—_EERNEDRERFKIE 5.E-08 5.E-15 5.E-15 4.E-10 5.E-22 4.E-17 4.E-17 4.E-24
KEA ﬁﬁ.ﬁ:%iﬂ%%{i?&%jm&#ﬁ 3.E-03 3.E-10 3.E-10 7.E-07 3.E-17 7.E-14 7.E-14 7.E-21
Zi B S A R B EEE DEE 3.E-03 3.E-10 3.E-10 7.E-07 3.E-17 7.E-14 7E-14 7.E-21
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Fig. 4.1 MLD for abnormal event identification (1/2)
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Fig. 4.1 MLD for abnormal event identification (2/2)
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