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iBR: Innovative, Intelligent and Inexpensive Boiling Water Reactor to Coexist with Local Communities and
Supply Stable Power
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As a result of the accident at the Fukushima Daiichi Nuclear Power Station, which was seriously damaged by the Great East Japan Earthquake of
March 11,2011, many residents of the surrounding area are still forced to live elsewhere as evacuees. Existing nuclear power plantsin Japan are now
required to implement additional safety measures, including various active safety systems and a specialized safety facility, following the enforce-
ment of new regulatory requirements in response to this situation. Newly constructed nuclear power plants are also required to achieve further
improvements in economic efficiency.

Under these circumstances, Toshiba Energy Systems & Solutions Corporation is developing the iBR, an innovative, intelligent and inexpensive boiling
water reactor that realizes enhanced safety through in-depth countermeasures to prevent a severe accident in the event of a large-scale natural
disaster. The passive safety systems of the iBR can function as a specialized safety facility without any help from outside the station for a period of
seven days, so there is no need for emergency evacuation nor for permanent relocation even in a severe accident situation. The iBR is based on the

advanced boiling water reactor (ABWR), which has a proven track record, making it easy to construct and to achieve high economic efficiency.
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Overview of iBR
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Main specifications of ABWR and iBR

B B ABWR iBR
o BRA (y/Ox) (MW) | 1,356 | 800 | 1,000 | 1,356 | 1,600
fadtap) (MW) | 3926 | 2,395 | 2,890 | 3,926 | 4,300
MRS 872 532 560 872
el p ;
1
sy AR 205 129 137 205
RIP &% 10 6 6 10
RPV &S (m) [ 211 20.1 20.3 21.1
RPV
RPVA#E (m) [ 71 6.1 6.2 7.1
PCVEE (m) [ 295 29.5 29.5
D/WHA&E (m) 29 27 29
PCV
O/WRE (m) - 39 41
PCVE=EREN (kPa) | 310 310 310
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Built-in passive safety systems for iBR
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Ultra condenser (UC) and innovative passive containment cooling
system (iPCCS) installed in iBR
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Configuration of innovative core catcher (iCC) for iBR

W T 2 AT LIEAETH B, LBt PCCS DS
BRI OB Z R > TE b, iPCCSFilitaz it
HHTH 5,

iCCIZRPV FEOD/WKICEREL TH Y (K4), SA
ICBWTCRPV N OB THE T 4 2RI Licksar
71— b DM A MM (MCCL) 2B IcHER LT 3,
iICCIZRPVIRIC &2 H 7 ¢ - BRI 2 ML THD,
TERNS TS % S/P/AK CHIFRREK S ETELIET, AR
FLEMIEL, ERNSHIEEE DR ECIERF L 2§
ISR D, RRIF LD S DERE, WEIFEED S/P
SOHMAD D E{REIC &2 HAIGERCS/PICEATL, &
LFAESHIPCCSTHE S S, BMHIFTRALTWAH
HIKIEDIIARETHD (Fo1xrE T4 —HRX), BHMAIC
MRS HIEME T AT, WHKOTAICHD AET R
WEREFE LT, RPVE FICHRE SN 572 OMEEICIER
FLERETE, MRWRETICONEETHE, O
&9z, ICCRERIHNTHD, —HRECMHEEICHE
NTWV37d, a7XxvyFv—OGINCEINS 27 L&l
AT 2581 R LEEE2RBICEL T4 LN TES,
WL, HARIATDaTH vy F v —FAFKEGPOHEIER
BoEbE-Tkh, iICCHIFEEHETTH2,

INLDOFNLLEFRECVEENICHEL, CVEED
EER — LR SRICTIN R BRI E L, A RN S
DOXFETAARZICT AT, ENOFHGIRE TR
SNTORRFEMROMAEZ R T2REHIb B> T 5,
D70, FlzIE, HWEICXLEROBIES, ANEHD
L, RERETIHE»SDT 72 2R AR T ek

25



WTh, THRBIRB LB AER#G ko T0a,
IBROBINEZERIIBWTH, R 7PEFOL ML
WA MEEERT 28T, AW - AAERIRVEEEL
Twb, K7L, BRENELAKKNE, BEFET+—€
IVHBRETAY —E U FERE, MR FRIRKRET
T4 =5 —%lAGbELIET, Ml
K9 2F0EEGEZ PR L, HELH 2 AREAR
“‘ifﬂ*ﬁ BRSO KR EICh > TR LG A%
TE L 7RG e L, KRB AR K E T LR CCDP s
10*"/@1—&—, TWEHEER RO NN ERICK 2.0 EE

F£ (CDF) 25107/ (JF - 42) A —4' =¥k, BKIFELT
ﬂiﬁ R DL RMEEER LT 5,

4. $FEM

iBRI%, ABWR#ZR—RIZHEA R ERNE &R %2 EALT
ReWMEEDTVED, BALBUSCRIFMEICHERT
SvbEloTwa, T, FFtko#lE»ros0RERIZD
WTEODIANRES,

HNTE, HRENF—VT 172 EBEE—E
TS E TR T ORI ED AT S, BEERIF
TIEE R RSN LA (SA R ) KO E MR N
REDNEIC>T0S, IBRBEFIRIFTHED, Zhb
DA RN % IR R S A HICHLE S 5 2 L2 ] HE
T, FMIZEREEIRICHTITZ B CVIEENICEHNE 2 A D
=R LEMAALTET, Kvav s nREREEER
LT3

%7z, IBRIZRFICO0ERMER %I TE/-BWR
DEFZEMALTED, EERLEIERPV 2T CHEFHIE
BoL—73d7L, PCVBEIMFIER O 0EFELar 70—
MyEEIHITE S,

BLAECOWTH, BWRIEBE FIRHZEERT 245 A
MimEZ AT 5L TR LI E LN TEDD

BNBHEOHBADBRENE (AR ) 2EVREDNH
b, BEZEIOKE S PCLB I U 7 B E REHERS /T
K CLELIEEREDSH D, BRBICORFER24EL2LE
HEETHET, R—Au— FEIFRER7 T TREGBH
FICH I ATRETH B,

ZDEHIT, BRIF, ZaMrEFThIEFECBVLTD
BEBICEN G2 FEHLTBD, BAFGHFHBECOER
RS RET, TRV ¥ —LEEFICEcE2 790 b
Ths,

5. HEHE

RREBDOH L ABWREZR— R, “HEMEPCV EHE

26

MINEINZ 2REBATHIET, BAKFELTH AR
OEeMEEEA, FFIEICENIBREZFHFE L,

Bife, IBRIZEABEHEEICHD, EHEARFLELT
2030 - AT COENERFIRIC AT T, BAFERGHEHE
FEEREREHED TV, 4B, IBRIZMBMEHI~DE A HE &
LTHD, EEEEEFLL O aamiEEzR>Tws,

iBRIZ, ERREEIG (JURE) ORFICh ARG L isUE
B X OERINDOTHY, TIEHOBERLET,

Xk

(1) Sato, T. et al. "iBI350 #1-A Generation III.7 Reactor iB1350 and
Defense in Depth (DiD)". Proceedings of the 26th International
Conference on Nuclear Engineering (ICONE26). London, UK,
2018-07, American Society of Mechanical Engineers (ASME).
2018, no.82428.

(2) Sato, T. et al. "iB1350 #1-A Generation II1.7 Reactor iB1350
and Power Variations". Proceedings of the 27th International
Conference on Nuclear Engineering (ICONE27). Ibaraki, 2019-
05, ASME. 2019, no.1983.

(3) BAME, I, “HEHEUKIF B1350”, JHThEeilaF e -4
RUFROZAREEZRMH ). B, 2022-10, HAF T4, 2022, &R
5-2, <http://www.aesj.or.jp/~safety/pdf/summerseminar/20221027_
lecture2_iB1350.pdf>, (£ 2023-02-23) .

4) EAREE, @D, “D—FRroa—bINVAEOERICHITHE Y %
WX =L AT LADEFIFHFE . 20224E K F 7L rh— Ky i
VX —EATam Ry A HAL 2022-00, WA THAY, 2022,
<http://www.zc.iir.titech.ac.jp/jp/events/colloquium/files/22-07.
pdf>, (£i# 2023-02-23).

WA £EF MATSUMOTO Keiji
WEIILF—2 2T LX (Fk)

IR0 — L AT LWERER RSB Ly AT LG
HAEFE R RE

Toshiba Energy Systems & Solutions Corp.

KHE 3t YONEDA Tetsuya
WEIRLX =2 RT LR (FR)

IR — 2 2T LHER SRR
Toshiba Energy Systems & Solutions Corp.

BFR 1RE AOKIYasutaka
PFELINF - AT LA (KR)
ST—Y AT LIRS TSI AT BB
Toshiba Energy Systems & Solutions Corp.

%BE =X GOTOKeita
HWEIRLX =2 AT LR (FR)

IR = AT LR T AT LG
HAE - eaaE8

‘ ‘§ h Toshiba Energy Systems & Solutions Corp.

EZLEa2—Vol. 78 No. 3 (202345A)


http://www.aesj.or.jp/~safety/pdf/summerseminar/20221027_lecture2_iB1350.pdf
http://www.aesj.or.jp/~safety/pdf/summerseminar/20221027_lecture2_iB1350.pdf
http://www.zc.iir.titech.ac.jp/jp/events/colloquium/files/22-07.pdf
http://www.zc.iir.titech.ac.jp/jp/events/colloquium/files/22-07.pdf

