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FRFED#ERE (1/5) 19905F : HEFSBOXITRDIRET

o ABWRBIRE (19904) hSIRsTERA,

® 1990 ABWRETMI 2 BDIZH IR TS BHEPE1—Y
S T5—AO S RIELAEI BROCDFBEEERUIA . B AMEIC L5
RHEASBO (SISBO%(CJID%E"J%%@CDHIED‘%(Hé:&ﬁ%ﬁio SISBO
XWERELTERRILEIRNS AT LA (ARCIC, HDIS, GTGRE) ZHHA.

>  Basic Philosophy of the Safety Design of the Toshiba Boiling Water Reactor, Nuclear
Technology, Vol 99 1992.
»  PSA in design of passive & active safety reactors, Reliability Eng., 1995.
> ICONE7(7331)_Toshiba_Study_on_Advanced_ECCS_Configuration_For_The_Next_Generation_
BWRs_April_1999.
ARCIC : B OF B TDCIEETESRCIC o
HDIS : T4—UILEFEI ST F/KZR LFFLRHR | LPFLRHR
w0 @ " DG be BPCS
& L9808 HPCF ARCIC . oo T teeccsso)
g LPCF/RHR | LPCF/RHR INTEGRATED LPFLRHR | LPFLRHR
£ Lomon + ACCIDENT e o
é:“ 10 =’ . HPCF HDIS COUNTERMEASURES ActivetorDBAgs Fassive for SA cavsed
g | LPCF/RHR LDIS/RHR internal events by external harards
e T | Sea water UHS IH| Atmosphere UHS I

Sll AE ™ T::' TO%.-\L | In-Depth, Diverse, fal Independent I

G g g Fig.8. Safety system configuration of TSBWR . o
[ Simplified seismic PSA [ Intemnal event PSA (Sato ot al 1995) Flg.d.Safety System Conflgurat]on of TSBWR
* Il next generaticn BWR (Sate et al.,
Result of simplified seismic PSA in comparison with 1999) (Sace ecal.. 2004) [2,10].

internal event PSA for the ABWR (Sato et al., 1995)

EREDRISBO (SISBO: Seismically Induced SBO)D¥I5R&IRET
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FRFEDER (2/5) 2000 J—A>MPCVOHRET

2000548 FTLJELSEHOZENELNL 2 PRADA]
BICENSAR DKZRFELE CLDPCVANBIERIE Y ]
RE[tZ 505, HARDISSFEAME(CIDSANFEET
DURI N BN ER T bt 2 (R L 5855 PCVARY MR
89 DLARIEHREMBERT DENS ) - NTET
BREAE(C CEHPCVILZDRFEICETF . IC/PCCSIC
L 2B MEMOARTIOR-ACRY T EE
ZERAUIKEREUVIASDIER

>

Different variations of a passive safety containment fora BWR
with active and passive safety systems (ASBWR and Mark X
containment), Nuclear Engineering and Design, 2005.

> Variations of a passive safety containment for a BWR with active
and passive safe%y systems (TSBWR, Mark S), Nuclear Engineering
and Design, 2007.

ICONE15-10618 Tow Ta/?es of a Passive Safety Containment
(Mark S & Mark X), 2007.

> Two types of a passive safety containment for a near future BWR
with active and passive safety systems (TS1800, Mark S, TS1000,
Mark X)), Nuclear Engineering and Design, 2009.

EAMRCLDRISBO_(SISBO)XERELTGDCS
DB END, KREKRFAEEXIREL CANRTOR—-
LN ER S ERCPRTR . ARTOZZERH AT IME
DD REYCHIZL CHRMEEL TORIIEICPRSR
) =R NTKRZFHUIADSNBESINHIELPCVODIER,
ERIRZEHNEBODHR,

—
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/

i ARJ0O
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[~ Recirc
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Fig.3. The AB1600 in the Mark S
Containment. ICONE15-10618
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HFEDERE (3/5) 3.1181 EXMELKZRBOURY

® 2009%45 MEME ARBAER (> OEARE FIMI_
MR NS E AL KRRk DU E R, AEE AN E
SRR BN R B R, ML — AL UA REHR, 3.11%
9%5—\0)'}7\’7&/?EHEE(L%EL/}QE(ZOO9 2010)

> IZCO%I;PO9 9447 Safety Design Philosophy of the ABWR for the Next Generation LWRs,

»  INPRO workshop, February 2-4, 2010, IAEA, Vienna, Austria.
http://www.iaea.org/OurWork/NE/NENP/INPRO/1st_Dialogue_Forum/26-Sato.pdf

TABLEII

DiD for Residual Risks of Devastating External Events by Sato in 2009 (rDiD)
& o o o o
OH],V very small residual HSkS, if any, exist rDiD Levels Event categories Essential means
rather in external events, including; ) : ) ) _
Level 1 Normal operation Conservative design and high quality
- Extremely severe earthquake far
beyond des]’gn basis Level 2 Operational occurrences Control, limiting and protection systems (SCRAM)
- Extre emely strong cy C]OHC', hurri cane, and Level 3 Design basis accidents Engineered safety features (EDG and ECCS)
typhoon » .
E I o Severe external events Additional safety features
- Lxtremely large tsunami Level 4a E@I@BO LLT V}ig) ) Grace period > 3 days
- Large alfplaﬂe crash A Autonomy >7 days
- Intentional attack by terror” Level 4 Passive containment systems (containment itself and
( Sato et 31 20093 Enhancements Level 4b Severe external events passive supporting systems)
are added) [7] (SA) Passive grace period > 3 days
Autonomy > 7 days
. o . . Do not rely on off-site emergency response.
Ref. ICAPP09‘9447 NO failure of DiD by on- Ellnqngte significant releases No permanent relocation and no need for emergency
site measures and limit consequences e =

Ref. ICONE27-1983

3.110milcEXME LXK E R ZRREURFEBEZFM . FiEIFDEETICE
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BFEDEE (4/5) 3.11Em “HMEPCVTH

® 2010%F6H AP1000. ESBWRMDDCDIc&N1ECV TR SRR NNE(CIRDIEZER
B BRI EHABEDHICI2ECVIBEICR B EZ . LD 2B CVALRA.

> ICONE18-29789 Three TyBes of a Passwe Safety Containment for a Near Future BWR with Active and Passive Safety
Systems (Mark S+, Mark'D, Mark X),

® 2010&11 3.11HiIC3. 11(JJLJTC\T§5 EMEPCV(Mark W)ESATOR1600MDFHE
=%Z5ehk. (SATOR: Severe Accident Tolerant and O t|m|zed Reactor), ( GDCS’&
HIBRUTEZERAICTE £ D 7 D5 =D 1)V 23K . IKZRZRFF ] g RENFILSZ DULC5T

> ICONE19-43342 International Nuclear Safety Categories (INSC) for LWRs, 2011.
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Fuel Pool HWH‘P\ Fuel Pool i~
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Fig.2. Mark S+ Containment for the TS1800. ICONE18-29789 Fig.5 Mark W containment for the SATOR1600. ICONE19-43342
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FAFEODZEE (5/5) 3.11%#% iB1350073v>17v)

® 2011£115F HP-ABWR(C—EM@EPCVZEHRZE, 201265 HIERIRALRD.

) 20144 SATORlGOO%j7u°/17‘y7°bT:|BR7i%?E ABWRESETZIABET Bfcsbti 1721350 kWellZE
EL/PCV%/J\F'M b MEBESRPR T ZFELE,

ICONE22-30309 The iBR — A Generation Ill.7 Reactor after the Fukushima Daiichi Accident, 2014.

[ 2015$ RN E R LD TS5 Ma%ZIB1350(CE &, W/Wb‘b?i—\,%iﬂ&%lﬁ“élPCCSM ‘FH, 2019FEFT
iB1350Mim X xfitinL CHRERUISVI17v T, iIB1350EEDR X (EEEP T1845F

ICONE23-1638, ICONE23-1642, ICONE23-1645, ICONE23-1647, 2015. iPCCSEIENN. MAAPEZAT, PRA. SABF#E(F<GH

ICAPP2016-16606, ICONE24-60523, ICONE24-60919, 2016. iCCHIENN. $TEYF LEE ST

ICAPP2017-17443, -18253, -17447, -17445, ASRAM2017 1089. 2017. OS1XUOS2%IENN. FMIZE5RPRA

ICONE26-82428, ICONE26-82552, 2018. SE[EMGENDZE Z /a1

ICONE27-1983, ICONE27-1984, 2019. iB1000. iB800DT1 > 77w %&ENN
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Fig.5. Main Characteristics of the iB1350. ICONE23-1638 of the Mark W containment. ICONE23-1638
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iB13500D&>—I > AICHIFBIF RIS

S TQUXY—F>2A:
=T EIK R B
- BEFEKLORGEOEE A

- ENUFHHE

= (SORV) Y TUAN RO ZAEAY.

US- iB1350 iIB1350 iB1350
ABWR Basic 0S1 0s2
Safety RCIC 1C IC IC
System 2 HPCF 2 SAFWS RCIC RCIC
* SAFWS 2 EFWS
Total 3 3 3 4
Total 2 2 1 2
(SORV)

* Underlined system cannot be credited for SORV due to
reactor depressurization.
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