ICS 29.220.10; 73.100.99
CCS K82
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Safety specification for lithium-ion traction batteries applied in underground mines
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L,
TR AR IS L A BT REW B Ao AR I R ATH LR A AR = R BT AE
A H E A L2 SRR
Al Il AT AR R Z S 2 A
AL R AL 2R [ K L 2 bR S A BRA ] SRS L 30 70 H i e B A e
O HEPFERR S R I IR AR B R ARBORE I IR SUEA 7] T A AR R R I 7 BR
N TEIR NREBERHEA R AT L INARBEEERA R AR hE SRR ER AR AF . AR T
A CRED AIRFUEA T EYIEE AR A A 75 B a8 80 LR B A IR AR FIITE
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TR LA EE e R R EERFS

1 SeE

ASCHHE T H R I RS T3 g it CLUR AR “Hith” ) AR ) 2 A BOREOR . kit
TN IS5 AR, R T AR 5 s

ARG TR IR 10 Ah LR TR IR, KT 10 Ah LS TRk REFIL S
HEA SO AT

2 MetsImAxH

BN SCA A P AR S S R | TR R AR SCAR A AN T R AR R, 33 H IR 51 S,
A% H A N AR ASE F T A SO AN H IR S5 e, iR CREEFTA isscs) @A
A

GB/T 10111—2008  FALEL 1) 7= A2 R HAE 7= i B s e A 56 ) S R A2

GB 38031—2025 HLAENRG-HZN & L ATk

3 RIBFENX

FANARERE SGERH T A
3.1
HthEB K battery cell
P22 e 5 RE I TAH B e i 2 AR e
e EEARETR. fk. BB, B, AN, SRR, FERT BT T L
[SkiF: GB 38031—2025, 3.1, HE%]
3.2
B tiEER  battery module
AT 5 A Eth PR AR R B2 R A 2 A AR
[SkiF: GB 38031—2025, 3.2, HE%]
3.3
PERE rated capacity
DAl R R 2% AN A5 ) I Eh G s R B A E v R . TR R AE .
¥ BUEAREW N (Ah) FRE.
[SkJsi: GB 38031—2025, 3.8, A&k
3.4
SLPRAEE practical capacity
DL PR 25, TANSE A T HL R HE b AR . R AR R PR R AR A
[SkiE: GB 38031—2025, 3.9, HEM]
3.5
IR state—of—charge
SHTE AR AR 4 R ) R R R R 2 AT R A SRR A B A E 4 .
[SkJsi: GB 38031—2025, 3.10, A&k
3.6
INEMZ  housing crack
FH T P 3R B A T DR 2 51k F s Bk Bl H B R A e M LR AT, S 0PN SR o % R Bl I 42
[SkJsi: GB 38031—2025, 3.13, Hi&k]
3.7
ithE  1eakage
0] T B A L AR R R H AN LR .
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[SkiE: GB 38031—2025, 3.14, Hisik]

.8

N fire

Bt PR . FE VAT A A R AR R e CHIGFFEERTRI R T 1 s ) &
S FERIRENRIG ST R R AT . KAE BB AN TR

[SkiE: GB 38031—2025, 3.12, Hisik]

.9

RYE explosion

FEIRBERE LAr= A s )i Bl B I I e =

E: R EE YT eSS A X i e ) B R AR .
[SkJs: GB 38031—2025, 3.11]

10

MEIE  thermal runaway
FH b BRLAA TR B I N 5 /S H B AN T3 LRI R .
[SkiF: GB 38031—2025, 3.16]

.1

I B thermal propagation
Rt R P E — A H BRI 5 5 1 R 1 A H b PR R AR VR I I 4
[SkiE: GB 38031—2025, 3.17, A&kl

12

FEEELZIEHEE end-of-charge voltage
PV LA L FEL U A R s 1 R ) 2 7 LR R V08 380 1) e v PR
[KiH: GB 38031—2025, & ¥X3.18, fA15ek]

13

MR IR E
Rt PRLAA L AR R R ) s R 1 2% T LT SO VR IR B 1 B L s
[SkiE: GB 38031—2025, %€ X.3.19, H&M]

5

FHR S T A .
L: 1 h FJHEER (0D, HBESE T E R =,
L: 3 h FPCEEGR (A, HBUESETHE B EHEK1/3,

RARER

EAREK

S L RER P BERR DA Dy IR AR
2 HLRAR, HRRBRANOLNTE T, oL, ARETEIT, AT I I SRR C .
3 HLRAR L HRRER A AE R AN R RS B BAT 3 BOR S

B it BR AR R EE K

1 HBSMEE

A XREE

M HARIL IR 6. 2. 2 BEATTIALEE, SEhR A B NAR TAUE A5, H HA NGB #UE 242 110 %.

-_

_ A

PITA Lt SR R SE PR A R OB ZZ AN K TP 18R 3 %

5.

E: WMERMAR SR EM R MEZ Z
2.1.2 fEME®
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R AR Z IR 6. 4. 1 BHMTIEM A AL, IR I aT 2k, I BRI A EARAKT
EFRAERM 93 %o
5.2.2 REMEE
5.2.2.1 TR
R AL IR 6. 4. 2. 1 AT RIS, MK MBIE.
5.2.2.2 %k

L B A S PRI AR ik 500 TRIEFA T H AR I 6. 4. 2. 2 BHATE s LR, RIAEE K
AR, BRI Z5R MR TE AR RAE 2 o

5.2.2.3 =imIFTHEEES

LB A SOE S PRI ik 500 RO AR FAATE IR 6. 4. 2.3 JEAT i TE IO B A 1,
RIAEE K ANERNE -

5.2.2.4 {RBRFTMEMEF

Lt AR S PR IR A il 500 IRIEFAHT HL A HZ IR 6. 4. 2. 4 BEATARIR FETBCRIE A 5,
RIAE K AR

5.2.2.5 HSMNEREERE

HLIB B SOE I PRI A Ak ge 500 IRAGH 1 b AR IR 6. 4. 2.5 BEATAMARER IS, NAVE
Ko ARSI

5.2.2.6 B%
HUBRARIZIE 6. 4. 2.6 HHTERVE WS, AR, AR B,
5.2.2.7 ¥k

R A SOE S A ik 500 IROEHH AR AR 6. 4. 2. 7 EATINAGRSS, RIAE K,
ANFEIE

5.2.2.8 &

L P SOE S A ik 500 IROEHH AR AR IR 6. 4. 2.8 HEATH RS, NAE K.
AN

5.2.2.9 R

L LA S B PRI A ik e 500 ROEFA R IR 6. 4. 2.9 HEATEPMIRALS, MIAE K.
AN

5.2.2.10 #Lix
Hh AL IR 6. 4. 2. 10 BEATHARIEIRIG, NAE K. NELE, HERME SN TR N A,
5.2.2.11 HELHTFEMNE

X T RS AL Y BB A, A% IR 6. 4. 2. 11 BEAT MR S5 A n] SEPE S, £ R T R s D RiAE
3 R E VI B N, IR 5 R T R i R 454 5 R it Bk b S AN B A R B TR

5.2.2.12 PRREm M4

P R ISR Y vl R, 45 6. 4. 2. 12 AT R IR P ki, WRikRRIE TD 1 MD Ri/NT
5 %, TiEMAME TD A1 MD N/ T 4 %,

5.3 EHARIRIZAEK
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5.3.1 BS54
5.3.1.1 SEfraE

R BLER IR 6. 2. 2 BEATHUALEE, SEERA B ANARTAUE A&, H HARBEEHUE F &R 110 %.
AT RIS ER () SE PR A R R ZZ AN K TP 9B 3 %

5.3.1.2 H#H—HM%

HIVBARE %R 6. 5. 1 HEAT st —BOMEREE, M2 RENAKT 5.
5.3.2 R&MHe
5.3.2.1 des

R AL IR 6.5. 2. 1 AT RIS, MK AMBIE.
5.3.2.2 IFEHE

HIB LR 6. 5. 2. 2 #HATId miAEe, IR K. AEBIE, HERIMEL M Sk R
5.3.2.3 SRFAMEBIER

R HAZ R 6. 5. 2. 3 JEAT my il 78 OGP R, BN K . ANERAE
5.3.2.4 {RIRFHEBEIR

HIBE LR 6. 5. 2. 4 BHTIRIR AR AL, R K AERIE.
5.3.2.5 HMERREER

RIVBEHUEIR 6. 5. 2.5 BHATAMER LGRS, MK ARIE.
5.3.2.6 %

R AL ] 6. 5. 2. 6 TR, ROAMHR. Ak ABELE.
5.3.2.7 Ak

HIMBARERAZ IR 6. 5. 2. 7 AT PGS, A K. MRIE.
5.3.2.8 #¥[E

HIB LR 6. 5. 2. 8 #HATHY RS, R K. AEERKE,
5.3.2.9 #HIEL

HVB AR IR 6. 5. 2.9 HHTHY BORLS, BRAl KT G AN st AR N A R A R, I H RN
2R ARk ABRIE.
6 WIHE
6.1 HIWEKM
6.1.1 IE&MH

B A e A, RIS RETE DL PR 261 R AT
—— IR, 22 C+5 C;

—— B 10 %~90 %;

—— KRS E77: 86 kPa~106 kPa.

6.1.2 MEEE. URERE

W EEANCES . AR AER N A2 DL ER
—HEMEREE. +0.5 %FS;
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——HRMERE: +£0.5 %FS;
—IREMEREE. +£0.5 C;

—— IR EXEE: +0.1 %FS;

— RSP ESEE. +0.1 %FS;

—JHEMERE: +£0.1 %FS,

RIER

1 FRERHE

DL B R E HANF 16 B RACE R HE SRR e B & b s, #8E 1 h (8L

& R R PE A KT Ih R B R, AR5 T MG i S i e i i T 7 e, e JRRRE 1 h (5]
3G B SR AL A K T LhiER E R ) .

i,

6. 2.
6. 2.

6.2.

oA 1) 32 P AR AR 4t 78 R D5 2 D PR ARGH AL RA) AT H1 365 I 80 0 T PR T HEL T v AR DA 5T e
PAIE R AE HAVIN T 1L A HIAUTE A 78 H 8 0 R HOR SR A v R 1) 78 28 1 H S I T 7
EREHAEE 0.0574 MFIERH, AEEFHE 1 h (EHEERRERART IhFREN D .

2 FAkE

2.1 IERMNRTFE T, EpR, BB N e A T AL B IR, SBIRR

a) %M 6.2.1 HHATFRAETSHA:

b) DA P R 1 HASIN T 1 (0 T F 4 s 7 R R 8 1 2 A

c) FRE lh (BHIEERSRAERA KT 1h EERED ;

d) BB a)~c) Nt 5 K.

2.2 Wb RARES: 3 BRI AR BN E /N THCEREN 3 %, WHEAA R AR T

AbRE, FRARBEAEIR AT L, HURME 3 ORIE R AMEE SR A & .

6. 2.

2.3 QURHMARHUES: 2 B E RN TAUER R 3 %, WO REIBBIR SR T

AbFE, FALERAEIARTZAL, BURE 2 UCRIGS RIS AR SR .

6.3

6.4

6. 4.

6. 4.
6. 4.

6.4.

HEEE

H AR 7 R B AR E AR R R A, R T AR (1 25
FH 1 EL 0 it B A B AR R ) A R ST

P 78 2 00 2 L i, B AR L AR R 1) 5

== == RY ST

1 fERESD

FR U 5 R A 7 i«

a) CKpEHPAAREIE 6. 2.1 AT FEHL

b)  PAHER U BANT 1L (EBERBEEHIEREARZ P e &b EE, HE 1 h
(EHRE IR A KT 1 h IFRERED , C BB R, AR5 728 ) g J2 it
MIFe G EERAT 7O, R EHE 1 h (EHEERERENART 1 h (EERE)D

c) FEEWLIEb) 500 K.

TSR BN B g B ) ORI A 8 1 MG 3R

2 REtEE
2.1 BHE

FEIR AT B A B
o) Kb AR LUIE R B0 FLAN T 17 0 R 2 P AP 41
b)  BA 17 HUTHCH 30min:

¢ FERUALLWE, 7ERRIFBHRE FWE 3 h.

2.2 IR
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6. 4.

6. 4.

6. 4.
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PR D IR 78 PR RE

a) B HEhRRARIZIR 6. 2.1 BT,

b) DL 37 HARECHE R E A BOR T FE L T, BB R HL R IA R 10 VO RHE IR TR E, A
R 7 h

¢) FTERULSRE, EIRGIAEEE FWE 3 h.

2.3 ERFTHEER

F R D BRI =R 7 RS A T g

a) R HERAARUE R (80+£2)°C MM EEFE 1, £ I FRARIR A B (80+2)°C J&, F#E 30min;

b)  HHR 6.2.1 AT H;

c) HEKELIE b) 20 IK;

d)  SERULEBRE, IR ETEE TS 6 he

2.4 {RBFEHETER

Y5 BN R 25 BRI 78 i I A P R -

a) FHMMPARES (-10+£2) C FEERT, bR AREER (-10+2) C 5, FE
30min;

b) %M 6.2.1 FATRH;,

c) HEELE b) 20 Kk

d)  SEWUL LSRG, EiRIGHAEEEE FWE 6 h.

2.5 HNEREREE

Fo B U0 S5 BRI A5 e % 1 e«

a) BHMRAREER 6.2. 1 BT,

b) KRR IE . ORRAAMRAE R 1 h, AN FEPHN N T 3 mQ
c) SEMUALELRE, EIRIGHEEE T 3 he

2.6 B%E

TN AP BRI VR 1 e -

a) R ERARZIE 6. 2.1 BT A HL

b) LU 1.5 m {0 1 ) T T BB Bk L b
c) MU EDEE, EEMBHRE TS 3 h

2.7 Rk

RN SR A RE .

a) KPR 6. 2. 1 AT FEHL

b)  JRNEEFE, & 5 C/min EMERHERIE (150£2) C, REFIERE 6 h 2 FEIEn#;
o) SEMRUEDRE, EIREHASEERE FWE 3 h.

2.8 FE

PR DR ET Mg .
a) FFHRMERAARIRER 6. 2.1 BT
b) I NI KA AT R IR
D HEsER: 42 75 mm FREREAEAR, RREEARRKE (O KRTHEE R b s AR R
~F, B 1 Fa) BRs
2) BRI EET BT i, WE 1 F b)) FiR;
3) FEEE: AKTF 2 mm/s;
4)  BAEFERE: HEhRREERR] 0 V BB ERR] 50 % BiHE J1IAE] 200 kN B 1000
ARG G B S 1 IR B
o) SEMULEPRE, EIRGHASEE FWE 3 h.
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R75

a) BrEAR b) FHHMEAARIE o) BRI E AR
B BERFE DR EFERERE
6.4.2.9 %t

F IR P BRI R BE -

a) R ERAAZIE 6. 2.1 BT HL

b)  MEAR 5mm~8 mm MM RANE CBHRITEIHEM Y 45° ~60° , FFAUREROLH, T,
EAEFTE) 5 BL 0.1 mm/s FOEESEE, MIEETBARAITT FIRIN 10 mm R B A it AR A R
B 30 9%, HURCKAE, RINALE B FELHTRm ) LAty AREHE B b ik

c) WU LEDEE, EREAIEE THE 3 h

6.4.2.10 Hkix

6.4.2.10.1 R BN IE S R :
a) R HIbRARIZIE 6. 2. 1 BT
b)  IEHECLN iR — T R (HELERIER) -
1) AhE s s g, $4% GB 38031—2025 1 C.5.3.4 HE4T;
2)  EBINA R T s, 4B GB 38031—2025 1 C.5.3.5 HEAT;
3) TR T, DER e EANT 1A BIETIETR IS, W b B 47
Mo PR, BEL&E RIS 178
c) SEMULEBRE, EIRIGHEIEE T 3 h
6.4.2.10.2  FRA i KA e S A
a)  HVBEAPEAEEER, HNREREVIGEHIERN 25 %;
b) W R T B ) 3 e R P B v AL
c)  WEMERETHERKTET 1 C/s, HEFE: 3 s Db,
2 a) M oc) B b) Ml o) KRAEN, AEKERKE. 05K G il k7 i &k ok
¥, NTHRZ 4, FTIEHRAW E =R RS KA RS
6.4.2. 11 HELHAIEM
B il 32 P e i 2 L PR AR N T, 4 TR R R B AR 1) 7 v B 3 e W v 3 1 A TR R
6.4.2.12 PREEm
Frb@ R 10 emX 10 cm [IFES, FEMCE TEEFEN, BL 5 C/min M 25 C FHEZE 120 C,
HAE 120 'C FEE 1 h, R5LL 5°C/min FEIRZE 25 C, MEA CRIBHKE 7R o B RS,
P gr R IR A (D HE, BRI Rl AR (2) 1H.

TD = (10 — 1)/10 X 100U g:wsereseerersesceserseseusensuessensusessensuscssensucnses (1)
MD = (10 — W) /10 X 100 -wereeeeeeesereresescccncrsusususustncucscucusususeacacs (2)

Ve

TD —— a4 %

MD —— A T 4

I —FEZE 25 CREMEMMRIST, BACNEK (em)
w  ——EZE 25 CREMAMBERRS, RACHEK (em) .

6.5 HhiRHIRIE
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6.5.
6.5.

6.5.

6.5.

6.5.
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1 B—EM
P HR T A5 BRI L — Bk«
a) KHIBERYGRIR 6.2, 1 BT A,
b) LA 5 s JNlEIRE, W& =R % E i B R s, RS R SRR H R I = R R
PIME, A (3) THE R ZE REL.
U]- — (Umax _ Umin)/Up D L] R T PP F PP PN (3)

At

U —— R R

Unna——HET B BB R BB R, SRR (V)
Unin—— P LS b e 2 R ORI ML, BBAR (V)
Uy —— i R T, AR (V)

2 REtEE
2.1 IHE

IR P BRI O e e -

a) CRFHIIBEAEIE 6. 2.1 BEATFE A

b) ARG R RE 9 HAVNT 1L A AL FE 2 A3 7o R E AT 28 B 2% A
c) L 17 MUUBCE 30 min B HLMBLER AT S AR AR R IAE] 0V,
d)  SEHRUEDERE, EREMEHRE TIE 3 h.

2.2 IR

PR B R 78 P RE

a) R HIMBIHZIE 6. 2. 1 BT

b) DL 37 WG R AE A oK TE R TR L, FE AR AT g SR R R B 10 VO
fFib e, HFFLERE 7 h;

c) SR ESRE, ERGIAEEEE FME 3 h.

2.3 ERFTHEER

F BB 0T 2D BRI R S R G I A

a) R EIMBIHUSCELE (80+2) CHIMREFEH, AR R H] (80+2) CJa, ##E 30 min;

b) %M 6.2.1 #HATRH;

c) HEELE b) 20 Ik;

d) R ESRE, ERIGIHAEEE FWEE 6 h.

2.4 RIRFTIHERIER

T BB 40 R 25 BRI A IR 70 s AR A 1 e -

a) FHEMAEBRCESE (-10+2) C REERT, fHHEMAYREEIES (-10+2) C J5, #E
30min;

b) 1% 6.2.1 AT H;

c) HEEDE b) 20 IK;

d)  SEWULEERE, FiRIRIEEE T g 6 he

2.5 HMERRER

T HEUn T 25 BRI A NS e 1 -

a) CBHEMEIHRZIE 6.2. 1 #HTRH;

b)  CRfHVERERIE . ARG 1 h, ANTLMEIEN /N T 3 mQ;
c) SERLAEPRE, TSR E TME 3 h.

2.6 %
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F IR P BRIk e -

a) RFHMBARSIZIE 6.2, 1 FEATIEH;

b)  CREFBAIEREL 1.5 m (R R S 1 R T A ELRVE BITREE tm L
c) MU LEDEE, ElEMEE TR 3 h

6.5.2.7 1Ak

RN DRI RE .

a) MBI 6. 2. 1 #HT R

b) AR, % 5 C/min EERHEERAZR (150+2) C, REFILIREE 6 h 2 515 1Ein#;
o) SEMRUESEE, EKGIAERE FHE 3 h.

6.5.2.8 IK[E

RN DR ET Mg -
a) HHEMBERIZR 6. 2.1 BT
b) I NI KA AT H R IR
D HFEMOER: PR 75 mm PPREFEE, REBEARRKE (O K THEE b R
~f, wE 2 tha) AR
2) BRI FEE T HMRRCOT i, SRR S BN BE T AR IR, W EEE T
WHES T R, Wi 2 Fb) fios;
3) FHEHEE: AKTF 2 mn/s;
4)  BFEREREE: it R AV A IR B 0 V ERE BRI AR EIA ] 30 % sE B
JE Sk B iyt R B Y 1000 f5AIR 1 AT BUE P KAE S R FF 10 min;
o) SEMULESEE, EGIAERE FWE 3 h.

RT5
\

a) FEMR b) HLREER B I
E2 HERMEBRREREE
® BHEIERESR

B % H Bk F v H RS n %L}?I;Ijj
1 200

9—5 100 Xn
=5 500

6.5.2.9 IEL
T UL A SRS E R A A FE B B AR A O R RN B, 1208 6. 4. 2. 10 fil e VRT3,
FE: AR SN Il AR B, REREE 2 FNEE 3 ARVl A, kAl ER A LB SR A ) T A R L

7 AN

7.1 RIEE
RIS T H IR 2.
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SR TSI RAEAT FAL T, AR5 AT SERn A AT Bt — B, RS AT A A ik
g 7 ool G AT

*®2 HWHIER

75 #3610 H HARER | Rk | B E | AR | HReT
1 A 5.2 6.3 N N 1~43
2 IR NCEEY PR 5.3.1.1 6.2.2 * S 1~34
3 TERE TEIN TG 5.3.1.2 6.4.1 . N 1~7
4 iR 5.3.2.1 6.4.2.1 * \/ 8.9
5 pu ) 5.3.2.2 6.4.2.2 * \/ 1. 10, 11
6 o R S R IR 5.3.2.3 6.4.2.3 * % 2. 12, 13
7 IR 78 i AR ER 5.3.2.4 6.4.2.4 * % 3. 14, 15
8 AN B 5.3.2.5 6.4.2.5 * S 4, 16, 17
9 NN N k% 5.3.2.6 6.4.2.6 * S 18, 19
10 MR Tk 5.3.2.7 6.4.2.7 * S 5. 20, 21
11 B s 5.3.2.8 6.4.2.8 * S 6. 22, 23
12 el 5.3.2.9 6.4.2.9 * S 7. 24, 25
13 PP 5.3.2.10 | 6.4.2.10 * S 26, 27
14 WSS SEME | 5.3.2.11 | 6.4.2.11 * S 28~32
15 i B A 5.3.2.12 | 6.4.2.12 * S 33~34
16 VAR R B S SEPRAR R 5.4.1.1 6.2.2 . N 35~43
17 PERE Lt — B 5.4.1.2 6.5.1 . N 35~43
18 puRiig;el 5.4.2.1 6.5.2.1 . N 35
19 U 5.4.2.2 6.5.2.2 . N 36
20 el 7S OB E E 5.4.2.3 6.5.2.3 . N 37
21 e S GER 5.4.2.4 6.5.2.4 . N 38
22 %mﬁgéﬁé A1 5.4.2.5 | 6.5.2.5 . N 39
23 s 5.4.2.6 6.5.2.6 . S 40
24 fn#A 5.4.2.7 6.5.2.7 . N 41
25 B 5.4.2.8 6.5.2.8 . N 42
26 Y B 5.4.2.10 | 6.5.2.10 . S 43
1 VERRMETHARIRTE, SRR AR IR T, @ RIR I R E AT E AR IR T .

2 IR BRI ) E SR T RTE R P TH, FRASNEAT LR, FUAMRME 1 At s ek )

AR
7.2
AR I8 FORE S S M T RS 36 AR 77 fh A S GB/T 10111—2008 A 5 1) i BB AT L3 A 7 v b

P HL .

FFESEH: AR AT 150 A4S, HIEEUAR DT 50 A, AR TEA ST 10 A4S, B
HEAREAD T 10 A,

FEALACE: IR T 35 A (BRI , BIRERAD T 10 A (BIE— R
TRBEARSNGE 5 A, FREEEE 3 A
7.3 FRIFN

EREIHEAGHE, NHAEZ™ A G

8 THFNfEE

1 T
1.1 sk P AT RSN AN T 30 %, RIS h AN (B B S R ZUN U o s A R b
1.2 HBERREIERE T, NAWR, PPOERE. SR

8.
8.
8.
8.2 fi&fF
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8.2.1 HUBRIEIEIEIERN 5 C~40 C, T, 15 LB R B IFHAEN.
8.2.2 HUBMNAZIAJES, HEEAFEAFLT 2 m.

8.2.3 FHUIMANBEIE KEM, FHRLEE AU o B

8.2.4  FHIAEAf A7 I IV 2 L 1l ek ol 0 5 1) o s R AT 7R W




