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Summary

The purpose of this proposal paper is to review previous studies of the safety and risk of large-scale energy
storage systems, and to suggest essential concepts and actions to develop safer systems of this kind. Firstly,
this report surveyed technology trends relating to the safety of large-scale energy storage systems, which
will be a key technology for achieving a low/zero-carbon society. Secondly, a framework was developed for
summarizing the results of this survey from the perspective of safety engineering, with qualitative risk analysis
used to identify critical risks. Next, modeling of an energy storage module was tested to quantify risk. Finally,
essential concepts and actions for the safety assessment of these systems were proposed.
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KT RV F— [T AT AL iX, BEIZE U CREDE % FE A2 HiT Y A7 AT
HU | FFICHAEFRT RV —OHNEBZRINT HZ LN TELHI LD, YL AT L0%t
DRI / PURFBHEFEB OO OMETEM L oo TN D, TDI=h, KRBT L —[7
VAT AOLEMHERIT., I ONFEEINIHEDOZENEEZED DD 5T, RFHESCH S
INZHLS BT HHER T 7 7 ¥ —Th D, THRAFT P AT ATk 22 K03 b 5 73,
K L X —IFRIC BN TII Y F LA F oy T U — (DLIF.LB) 2MEHESND Z E0b,
AIEREII LB 2 H L2 KEREEER Y AT L2558 E Lz, KEREERL S 2T L3, 28
® LiB DOEIH [ 2 #l B B THRO = RV — 2 FZHT 2 KRBT R L X —A7 S A
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TYVRAT BRI AT A EEHICHEERT %), @ttt att (FhsElE & OFE AN
KEV) EWOREAEALTEY [1,2], fEFECHIT TREESCZEMEFEO SN Y 27
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KRBT TIE, i s T — # ~X— & Web of Science (2B S TWAia I LT, &
BEERICES SO NTIRER Y 7 b v =7 VOSviewer Z VT, LiB D22 ICA4R 2 52N
A L7z, 2021 4F 1 H & CTIZAB S 7224 imim L L D . Web of Science DARFRIAH THh 2D ¥ A
MBI 7 A Z 7 NI [Lithium ion battery] 7> [lrunaway] & AJJL, 2 OOF—TU— K
WEENDM LM Lz, TOME, 91 OB S, ZhbimXhos A LT
TANZ Y7 MZBOWTHEH SN HGEOR OO X 2T LI RZK 1 IR Lz, RIF ORI,
KX —U— RHRMEH SN SCOHBEED T 2 F£ L TR Y | FEEIMOHER (Ffan b i
DDA H NGRS B Fefam L~ OB b 2R T) ZHiAaiid Z LN TE 5, 20154FEF T
1%, BRI AL IE AR 72 & @MERE A EEHIAT BB R SRR AU T v iz, — 5T, 2017 4
XY, EICHBEH (vehicle) HD LB Z/&BHICEWE ANy T V=V AT LNy T I —< R
A R AT L (BMS) OatnZ < Efnsind K 512720, [Fire (k)] X Ibattery thermal
management] 7R EDF—U— RNEL B HND X)o7, £7-. LiB OEGEEICHT 5 Fif
ML OFEH X, PEROMIE T V—T (FRIIFIERT0D M. Ouyang Zf-0 P ERFEHEAMNT KT O Q.
Wang 2% 5 23H0) BNRERAFGER v T —27 TR L TV D 2 L B REREDIENT 5 53 o 72,
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1 Web of Science TEIMHIXDNE A FILE XY
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ZNETO LB OZEMERFH BT 2 A MEhmL, EICHBIEHO LB 2 /&8I 23 A T
TTERY ., BRI < OFZERIN Review 7 3L [6-10] & L THEEFL LTS, Review i L& B 512,
LiB OFHER & a5 EE2 £ 1 1RT, T H408IT LB BAROFHER I L O 4extH
THY. LB ZHWZ KEMEEEL AT 47 L LTOFESLERNB LOLEAETITRNn &
ICHEETHOVERD D, £7-, LB WEFHRICEDLWEO U AT 27 U AREIZEET 5 BEEAFSE [11,
12] 1B W T, @5 LiB OFEFEAEERORER L ORI ROWSITH E Y . KEBEER
VAT KA L FEI BRI T TRy, BLEX Y . vk ToOREMBRIIE L ER
HARDfERRME & 2 DREFFICET HMIENTETH Y, VAT AL E L TCOLEMERFHIHR
BNTIIFZENHE A TWRNWZ EMBH LN E o7,

BRSSP A i as E e TR L CL 2017 A 38 X 182020 4F 12 International Electrotechnical
Commission (IEC) 7> LM S AT ADOZZRMRGETS L OV RERICE T 5 EHEBE S HIT I
TV D [13, 14], FFIC, 2020 A FE BRI IAMNTAT Bk NS S AN B 07 B AR 23S RS R 22 2 1R AR
LTRY, EFBMU AT LOREMERHMEiZ BARDEE L TWDZ ERbhoiz, 2017 HEFEHE
TiX, FEM AT 2O — R VA7 5HE LN 27 REGRER OMERTRH I TR,
LAVl DB 2 HFNEH S TWD, £72. 2020 FFEEEHE TIX, 2017 FEEFEEHKICTICZL
AR ABEREHRE. TA THA TN~ A FNBR AN, BEERIZOWT, {£U T
VAT DOENMUDOY T L AT DB E RIS RN ERE BT AT A0 ORECIRE)
xR EBUNRICHHT 5 Z ENRTR SN, £, AEREHKFI T, FEM AT LAORGHIE
LTRSS 2R AE SR VWO ORGP I TS, KTV BB 2
T LOREMRFTE L OZERGHI BT 252 FNEEI N TWD— 5T, g s Vo Mg E,
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2019 EIZ /b7 =— @D DNV GL fEA KEBEZEM S AT LDV A7 TEAA L R 7 L—AIT
BT 2 HANSCE 13, 14] A L TE Y, 5%ITY%% 7 L — A2 RICBEF O M AR HE S,
YR TH/AA MFEDHEME I T ATREME N ®H 5, DNV GL AL ER T H U A7 7k A
AUVRTZL—ALEI MAEFET T B O AN T AT T Myl THEBEINTE I AT
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FTT AR MG LT DY R BB Lotkic, ZE#EMAT (LOPA: Layer of
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CETHBO-FREBIZWME RV, Eo, KEBEEM S 27 LOFT 258 (S V¥ —FEE,
EEMEE, WG BB TS L. BRI EIRZEICRE S D LB OFEE O BEHAYEX
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