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Table 3 — Durability and resistance to environmental conditions

Portable Protected Exposed Submerged
+55 °C +55 °C
Dry heat +55 °C (storage +70 °C)
(storage +70 °C) | (storage +70 °C)
Damp heat +40 °C 93 % relative humidity 1 cycle *

Low temperature

-20°C
(storage —30 °C)

-15°C

-25°C

Thermal shock

45 K into water

*

Drop onto hard

surface

6 drops from 1 m

Drop into water

3 drops from 20

m

Vibration Sweep

2Hz-13.2Hzat+1 mm, 13.2 Hz — 100 Hz at 7 m/sZ and

for 2 h on each resonance, otherwise 2 h at 30 Hz in all three axes

Rain and spray

*

12.5 mm nozzle

100 I/min at 3 m

*

Water immersion

100 kPa (1 bar)
for 5 min
10 kPa (0,1 bar)
for two-way VHF

600 kPa (6 bar)
for 12 h

Solar radiation

1120 W/m2 80 h

01l resistance

ISO 0Oil No. 1
24 h,19°C

Corrosion

Four periods of seven days at 40 °C with 90 % — 95 % relative humidity

after 2 h salt spray

* Not applicable

REVRBR IO W TR IS 5L ZORBRIZTT 0 _IIREH), = PR K AT T %
EZEELI-HOT, IMEAEHEZZE L O TIREV, REBROBIEOTFNEIZLL T LY,

DIRBI 5% LRAERD S,

AR SN EENGG T 30 Hz THE %,

(1
(2 Wiz, 3t
3)
(4)

Z D% HRURDETE DEREZJE T D2 L2 iEnd 7%,
LI b7, =il 5 1a) (o> 7 16) (2 DWW T3 972,

HEEAIZ 2 Hz 25 13.2 Hz £ CIHRIE 1 mm. 13.2 Hz /75 100 Hz £ CIINEE 7 m/s?

REWET 2 REBIINEL., REANAEURWZ SRR T 5, 20 8 R EE Iz

[EC60945:2002 ([ZESW T ORERZE M T 256, HEH DOV TF v AL 4 BEHIX
"Protected” DIEELL THEHOIOD WY LEX NS,

36



5—2 EHRIEHFKRGEREMRRN)

IR SN D BEEE S ONTIZ BT AT K OB T2 L3 o N T3k,
TEA— T —DFANT THEL TfTodL, THEHFEELU L, sk SR, ffkih s oo mlis
A—T)—DEEEFIEINES T, M RENE  IREVE DR ELZZ TR NINAThTnD, £, Y
FMEREIC O W THERR R A N M SV TVD A, MMA IS SN D B 2E S0 ST D BT e O
Bl LD IO 7efE—7e TR LT BIEA— T —OFEITAILZANRKE,

o T AN ORAUCDOWNTH, BEERED THATHOFEE L, BT
ER O LHEEFEOER, NEEMOMIEEZXDZENEELNEE X | (HER3ITR T T — B
b DOBLVEIZ R 9D FR AR (52) TSN LHAITHIZE 2R E T 5280, BN O
FRUZOWTH AN THDHEE 2D,

37



5—3 THMOEHE, FlERTL
5—3—1 vIBOEXEE=RI T DBLEMIZDONT
)%?AM‘/ LA AR CHE R T A 5 A%, Hl (BV) ERIERICK A & M E OB AT
(2705, REEIT A EZSHEWIN R T 52T, M NITEIN R T 5L TELN
LI, ZOLXH 7k (AF /) OB AT LTS BV OBIE BB ICEEL BEHELRTH
X7eb72, EOE=ZV T OMLEVEIZOW T ART ZEEE | LR R IR 2R EY
Tik~%,
(1) |ILINSURIZDNT

DNV AEINHSR L THEH 256 REARDIRT L& B LRIOELET T A
DAL W ARE LML EICED ATREENH D,

WHEICE DL, IEBOTEWE O VRN LTZD | BAROEEBIR (Bl OB T,
Eﬁ’“&wﬂ“iﬁ”ﬁ%)@fﬂ/élrbw@tljbfbiu\ WEEME L CTHEREL722<725,

EYNS ] \ZEDHE IR CIXE AR OERL - 15 S AEIE O EEIZ IV F B | Bl C
AJ%‘U%WAME&?% ZORER, B E I H ST DT TR, %%@iEAi%l%-%
KEVSTEFHUT D72 DBDTD KBV OB (FREFR) /3T ASERITIUR 2B

(2) BILTUNSUADER

KRN OBIENTUANANDEREL T B O A O & (N RE) 02, HIbd 2=,
BIEDNRTYX72 BN EIFH5,

— R FEERITIE A CHGE (NESE) 3®0 ., VT U A4 i ftho — kB~ A
CAFEED/NSIRBH THLN, T EBRIZT HIEILTERY,

X5 — LM RERYF 7 AAF B ST EREF 2R T,

a0
80

70

AHKEE (uA)
= 8 & 8 3

==

2 3
BILBFEE V)
H5—1 BEOMEHE

H O EREIT VIR D70, BV A= —F=— 07 (BLV Ol FEEIRIED D, fi %
1y ARBE L ZICEEEZEL, BEER TORE L2 REMELTHEI+528, )1
FoTEOREVEDZYERT D2, TN THLH O HEDT VAT RILT D, SHIZ, RE
(CLD L K&, BIVEIRDIEEN 10°C LR THEEEN 2 FI127255005 5,

38



Fo T BEOBNVEMA G DEZEM Ny 71X, KFEPREDIZONIOH CERED L

STERNEFEITHEAZNELD,
(3) BILTUNTURDERM

X5 —2lRTINTBANT U ARTURR ISR E A /& i ESE DL, HOKERE
DHNEIVAITE CEREODV WA BEDE BEE FRICET S, £, KEEEICELE
SEITEABRRCEE LRIZET D,

DIV T NG UAPREL TOHIREE T, £ TOR/IVEEZ AT TICTERE R
T L TUNTUADILRIZENEIE LR, ¢ FTBE%ﬁ~/\~TZ>Jz/I/75>%§$L\ Tehb—
%@Jzzwbmﬁ&z SO TR DIRRE LD F OSSR B REA LT 5721 Tl FE-

KEDFEHIZ SRR HBNGH D,

BELR
W % T
B B ERIZFEZD
RE
EETR
A B C snees A B C mrern

B5—2 wILTUNFURKETORRE
(4) BILINSURDEZRIYT
BRI fEBRIE PR A 72012, K5 —2 TV AT, ERICIT RS A CE RN S
VNIV A DF Ff)xTBE_iu_&_%fﬁﬁz*%:Jt&) FeERHZIT D B QB RO D72V ELB
DOBJEN LIRITGELZEZATHREE ILDDMERBHD,
ZDIDIZIT, R TCORNVEBELBEINEHR T LLEHI12, WLFE., WFREL P LT D%
HERTDVLENRDHY, £ DL THMKE., WA E :ﬁéwlﬁﬁ'r IR TS,
LINLRRS, B EITBAT U NT U ADILRITHEN+ 5372 R, REN TEROELNRHE R
L1, BARIZHIHATELEM Sy 7 OF BN BT BT 5LV RENE XS,
(5) TILINSFURFHIE
TANRTUAHIELX, BT NT R EEE HEIICHI IE T HZETh D, AT AR
EZATOTIC BNV 2K E —FRICHRE ., MESELL, BAT U ARTURIIERTLH—HThd, &
_f%@v@iﬁé% B EZEBNCRE LN ENOFREREEHEL LEITSE TH VA
NZFTEHDDIMEL, KBV OELEERZDEVIFRIBIOIND, 2L TEM/ 7
f@%®ﬁﬁ$ﬁb@ﬁ&%%%ﬁ%m&#ﬂ&k@éo
BANRTUAFIED BARN 2 5 EE LTI, NA 2GR (RERIC 0)1&\@1/7&/\4’/\
AL T ESHEA0, SRR E@T%}b\t/v%/w/\"xbfiﬁfﬁéﬁfm\) HeE = (B
WL EIMHT I CIRESE D) hEnd 5,
ENERFIE N RFERFE D0 T IR HNE19S 13 T A AL T0g,

39



5—3—2 BREMLICOVT(ELRFEARTRBERELLELS I IDGE)

FEOFAINIT T A REBERETEEL DD, T T77 A FREIIMNICHERH L - ER
(AR —=RF v —%) D AC Bi1-% 28 EFE 100V £7213 3 BREFA 200V (285t L CHRETHE
N THD, TIRFAEILEV T H AR EROEIE ) & EEEMIZRL TRET D THY,
CHAdeMO 7'mh=L (HEHEA—T— B/ ttairFa 8L 725 CHAdeMO Whiga 2 E e (L
ZHED TWD R T B AR OPEIEL ) ITHEILL T D,

WO ELITF U LA EBIMO R EICILE RN - E BT (CC/CV) BEEITI,

CC/CV REITREEBIEITRDETEBIMABLZITV, Bt - EENREEBEITRDEE
BIEREICHIVEZ ., ia RS RN O R EE L T, HOEMMELL FIZRHE&T
THREHTNTHD,

I B an & EE LA C IR Sy 7 2RO EE B I OVE A2 AIZERLZRBSHIEL T
5o RBIHNE 1S 1) Tld, CAHdeMO 7 uh= LT HEHLL TWNA 7= . FE LI EWAIAS Master, F8
x2S Slave LUV EAfREZR S TUND,

LLE—3—1(4) Tk~ 72l A ELRI LT D72OIFT—2 NV EED R T4
B VBIEEEBNIEH, R L2 iude b, 20 BT, 2 TORANEE J:[SE%:#ZKTL

BRI NI KRBT ILENVMET 27 L O Ul e ReERIH A2 L2 T U722 b7ewy, EE TR
LRI TH D,

5—3—3 /ME

ZDINCAZ RO B AT LTI, & BV OBEA RN TR B ICHIE ., BT 504
ERHD,

Flo, BT E, MBI NT — 1£ET@E4¥.§F%3&? PRAYR IR RN AR S A LS e S IAYe R
(2—2—5ZM) BEHSNHEMDHY, BV BEDEEHN/NSNZENE, BIERIERE N5
LIRNETRIL AT AD IS FE ML 20 3 ﬁﬂzaﬁ 8D EE ML OB RE HE e S T A Z LD FEHE -
FKOIERIENECHZLENRD, BWH LD | DFEEELSEITT HE, B/LVEEORAEITL 10mV LA
TORERLEEEDND,

BILRT L AREREATE DB AR IC H <D IC A= =B EEN THD DO TR IR$ 5L
Jun,

40



5—4 A (S HIE) Bk
5—4—1 —EMMAOHE 1
(1) BEINIHEE
PEOER ELTIL, A, 725 - S I XD IR OB & ERE, MRS, R
T FEDOANEE R S T DR DO - A BA IS LA NN H O FER &0 2
IZRENDEE 2 HiIVD, ENHDERZ BARRNTIRRHELL T OB LD,
RE. I TCIEAMR AL LA — < T — O E TR E L TR,
O SHIERNICEDHE
o RIRIMEDEBEL BHRFEICIDIRK
— RO K, AR
o TuT Tu~Tfho i, I8
—  HEHEPERROAR N, MIATRE ) DK
o it Ur—F—TxyMEE (T %) OiliE, Bk
—  BREEREDOE K
© WHERIZEDHE
o HEMEREBS (FHE. Mt Ol
—  HEMEMEREDHR K
o BRBERIE O
— RS, OB IROE K
o ERRHMOMIE
—  EOBRIZLOWBEEEE, HIEEEORIIKT
o TOMBRHD IR
—  AHEERROIKT
(2) HEBOKFHEE
B ERFIAAA D IR AR IR R R L TR 7 TUIRDRVEREL LTI, IROZENE 2D ND, T
72U, A B O F R4 K O 2 TORARMERIZOW T, YROZERNLMHESRM
THLHNR, ZZTIEENLRMHTZEE T —FNHE CTREL T DEAFERE LR E T 5,
O It CRILTERE)
NI DL R T —ITEZDE VTN AIENRL BB ETHHEE XD
D, £z, WERHCFEMEE ARBISNDETOM, ATRERRVIEKICE SN L E
REEHERFCEDIDNCT D201, HUIZIFWTWD T Tlidrel | 1R7K % O IARE
RURREE D FRE L E LTORIBIZR R L CRMEDRH 5,
72 AN AAZE 2R RN TE 8 2 R ER/ NRUIAA OK A — R 31) T ALtERe?
FEERL TS0 BIERHTIF D720 L 1 RSB BRI E DM ME E-> TR %
FFOLWIIREEIL, K A — PSSR THRE T RELOT, — /N cI3R
ELRSTHINWEE 25D,

41



@ #Mi1TRES)
RO R 2 ZESHTRETH- T, W TEIL TWAIEITE LR G - R D
BACITEED PR IRIC KL, BRE D [ARE, DU MM « [ 5 & O E7 25 % (Al ke~ 2 8l
FaLDZENTER, 20720, ARROARAL, IREEEZ 2 b — L TE LT ORIAT
BEISLETHD,
@ JFmtEoHEHE
WATHE ) LA G TE X DHERETH DN, MUIITHE I DR TE U, MR L
IR IO BN T5 172 FilAE 9~ DHERE AN L B L 72 D,
@ E{EHERE
B b= ST SR B (M EORZEIT %) ~DORBIEFE D7D DG FE DI THD,
¥, BE FEITIE, AMOEIRAZF AT WA HE AMOBIRE LEELR
WA — T EO BEIIEEHE 5 AR5 T R R 2 5D,
(3) ETFHEEZTHERT H-ODXEK
BEHE OB G EABLL X, OMEOHEERLE Q%R o O TR LD
OfEfZ HIEH T2 FIEE B BT D 0ERHLH, RGtE LTI FOHEH ARG 2280E %
bd,
O HEIERLE
o EZEEIZIVIMRDOBEIZLOMIRD KB A U D8 E (KK RAKED Ik
PEEET) BFAEL TS, HATHE AR FF T AR IERLE & T 5,
© HEARFEDOLA
o HEMEVERE. I RFEICEEDDHD 1 SO ELZ T RG5>
Th, LR ~IRRET 2 ETOM . RO T7 A I (e 23 FTRE7R 2 &3
D
o RO REXICHRIBNDHD KEAN T, HEIEO — HEEHIC IR IC L0
FEHEEATO AT LET D,
@ D FIE
o MNOERZDOMICIVPEONE LR TS,
o WEEDHERIAREA T, MEHIWENIC LD BE N IR LIRW 2D OFlEEZE
1T,
o HEBIEWEREDR . 1A - PEKIEHEE FTRE/R#iPH )L B E AT,
o WUT R OHIBERERES R AF L TR, 222 ST R ~1BG8E 9~ 51 TH) 2 B
1T 5,
o VEIIBBRED ZTHUAT K ONHIBEIBERE SR AT L QORI AU, SRR I SR
ARSIk A~ R E R D 5,

42



5—4—2 T EOHEHIE

R HELE AR O HEFE HIENZ SO W TR — AR L R TH D23, i HEE i DRy 8z
BEZ TEXDEROPENE 2 LD, 7235, BLRO B HELE M O G & ONEMLFEREN DT D
& AT T DUEHBIIIER - W)= OWNKE THY | BEENDEEN - L THEE A— ML O
D | MRS ITRAZE VL TED DK KIS R E 52 & TRIBRWEE X 5,

B I TIEARRAICE AL — v T — O EITAEL TR,

(1) EitEEMOELEY
O frHEsE D e~ (5 /v h~10 /v h)
@ Wik BEEEANEY (2 FRFRED)
@ FHEMOBENOHEE ) L7222 EEWED 1 )0V NSO IR E EITHIBRD3237035),
@ TERMUTELA~THE URBHHKS) ([ZRER D33,
(2) HEDETE
O shryEER
o AR
@ WHIER
o RO (G, FEEN, &)
TEAHEER OHEENERBIC L > TR D HEREBEOME THHA, 2N ET—
I L QWA E B OSG AT, RERMFRIZE STV RN OD, U
F U LAF L EHUCEAL T, BB FEDIEEL TN,
o FEBIEDME
BER (a—F— a7 OFEER R, BILFICLDEEMED L7 B R 72
Wl & | AT - SN LD el dh O R B5Z 0 O BERESE OB A i
B35 2 5D,
o um i’ﬁwﬁiﬁa
yﬂxﬂ/n Z[A]
(3) ﬁ%ﬁ*&ﬁﬁ’&ﬁ&{%#‘éﬂ%

FEARNNIE R E R TH D3, WUAT IR PENHPHIC R E DT80 | 13 I~ K O
ITREI LISMEH DR EEREFN AT REL B 2 HALD, FRIIBEHERBIZ DWW T, B ED ORI
THHIEEBETIUL, REDITLRMEITAIEL CRIER W EEZEZOND, 7B, AR )Y
BALEE IIZDWTIE, —RARERIERICARE T R&EEE I HND,

(B))FYOLAF B HMHERIOVWTEET HBEEHEMERTERE
BEEML TODY T A A BHHEER (B DV H1D 1) 2B BT 5L, REOHETH
DI (%) A AE 58, RO REA MR L. 2w, EHL T,
O FIIHeER
IO FREMED B L XA O BNAET THRAKLIEG A Tho T, HANCED HRL
fa iR CE L8 (JRAIL AREREBZARE) .
@ BfEFE

43



—IRARCIRI L, 72720 AT KIa Z I LRI fTREL B A b D,
@ UFU LA E LI DX} R
UFD LA BHIKE O~y F (EFIR ) IZOWTE, LT OLBYRIET D,
o NYTFITHITEEE (V) 7)) 2 A 0% 6 HUTRHIZZ Yy 7 2 KBRS
(ZRD BRI AR AL TR 23 A XN IR A L7 EE T E59 BO ISR 72
UVIRTBIZL TR URFERF DR R 2~ F B A 518703 9 Z & TR ARG & i
INRET D)
o FWUATRRIZIZFRIXE O EEIZADE D078, 72720, i EEBE DT
DI [F] K A~ <G A 1EERL
@ YTNETOXR
N=RIE DL R R AL T2 B TRO ISV 7 Ma O RO R ET 2 0B D

HEEZBND,
o REAZFEALILGAITEDITEMAZ LD | ZEPHRSNLETITEZ
BRARL 72N L,

o ERHOMEDIINTINE () OEESHABIRICL, & A SH S0
(SRR R L T 2L,

o BABOKBORE (L5 ~XTE) R ORI ZPREICL, Zhba
U= B R L CRAR DS R TR DT LT L,

5—4—3 HEFIEOBEFOHRAI
BEHIEORIR I T DREFOEHEL L CTiE, 1974 F0¥E LIZBITD AMOLZ DT D[
ERAHI(SOLAS ST HESIL TS R AN O 22 412 B3 B [E B HLHI (HSC-Code) | 238543,
FOH DM R E 4T ET — R L2 (FMEA: Failure Modes and Effects Analysis) D ZFJIE |
VZFRAT O FIES S ED B TND, LT IZZ OB AT,
1) E&
O AT LEHENRT O ICTE B L, ZOEIRICEZONLHHDLEEE—N A
D B, EOMBEN T AT NI IE T EE N T 5 F1ETHD,
© BRI ONWTEDARDOMERE, MfEE—F, MEA— T —=ZX L VAT LD
B MR T e E O TE H AU AT B RO R LD DT 5 ik
T,
(2) BM
FMEA [ 3R OBIRIZHE B L QWD T DB/ AT AZil L CWDH O THY, HET %
ETAIT, TELETHIT OIS RN BT HZETHY, 207 ERAL L= FEE
ANQAYH
(3) BIOFE
O fEHTOFEHB
LARMEOKEDATE, A7 HIFE, EAT R ORSF 7 1T A BUEFHE (FEARK

44



) OHERDT-D O T — 2 E T DU ERH D,
© fEHTOHiH
—EIC— DD ISR L7256 et T2 L WO B — i E 2 AL L T D,
72720, IR (— D OJRR OB OB EZ 5 | X EZ 9 355) . A
f (— DD R CHIEL OB 3 [FIRF I SR 3 2 BLG) I3 xt S L7 D,
@ MRHTNETAT L
o JFIAIEHT AT A
o HERHL AT AR OO AT A
o R
o  RETAT A
@ AT DEEREDIEMT
BB L L TURT AOMEE LOMT 2 F ML . REHEIR STV AT ADIHITH
W TR R L~ LA fif AT 2,
® BT A_NEEE—FR
IR IS T DI T OMAT SR AR B OWEIZ B W TR A SIS i S T
77 BlEsEz R O BifiE )7 15
® EETREXATLAOHEE—R
BERE DSERTEN | S K ) SUT i/ N 1~ D272 810 % | HilAEA R U 2
B, ReHI i R OEME, F5ERFOEMEARE, f5 E R OBIEIE 1L AR
D FEHH FMEA O3 i 54
VAT A REIZ L DR U 7285 6 C EALIEE DM 2 DAL TR
Brtro
(4) BZ / Effect DEFE < HSC I—F (MSC 73/21/Add.1) ANNEX 5>
ORVINYAS-Z
Minor effect [/N&7pg2%8 | L1, 2 — R CERINBFE EIFTAM B O K HAT
HEBTEMEBICI S TES IO G YN RERY A2, BRIk OZ
LEET,
o FHHEBDOEBELOEBAMMNETHALZE, FRITFHENELZZITT
% ECORBEEMENRE TR THIE,
o  BMEHERENE TR T 95624,
o EMISMNOTINETETHIL,
©Q KRE7pE
Major effect TREZRFEHE LIT, LT OZEa | SEITRETHD,
o  FMEOEM LOXERXELOREGZBATOR T IR DNEMEDEL WY
M, 72720 Tkl B OB AHIIZDREN B 2 W EEH S5,
o RSN ELIRT T 5L,
o GEMIGMHENELLELTHIE, AL, B EBITE T UL O REE ER L

45



SELLZBIUTTELRMFTHDHIE,
@ far7p
Hazardous effect [fER7Z25228 ) 13, DL DI LA EH 2T B A2,
. HAETHIENTET, o, IO IR A VB LT HERRIRFET, ]
ﬂ’?ﬂﬁﬁlﬁ’éﬂfnﬂ LB AT T HIENREEIRABIT DT L,
o ARARSREE K ORAREREAME T4 528,
o  FHAMNRASMIET L UTAETLHIL,
o NN ORBAEEN XM T L/ DT L,
@ HERPRH R R
Catastrophic effect [HEIRAIZ2R22E | LI, FEREL TIRRDIE S, XIISE T Flx
Sl T,

5—4—4 MABEZFICEHTIZEXEK
(1) M=
A ET(5—4—1~5—4—3H)) CRllk LB ESNDIMEDI L, NIEREZZEL-VT
0 DA T B HHEE RN O AR S S 2 R 5,
2B, 22T, NIER OB EMOMEZ X5 L3508, BRIZOVWTE, 2B REICH
OHZELETD,
[4HE 3 28]
o BB - - FIAKICLDFEEN, KK
(2) BEIH&EH
BURE LTI, B OORE ) TR e N T LA A ERR O ) | il iRl A B £ 2
L& BEENG Y OB N /IR ECHAT 228 RO (R ) 2 2 HER ETH2ED %
I Z LW EZBRD,
(3) EEEHE DN
BETEAZ R/ RICE 2, BT OREEMET DD, EHORE T 5T 4R
TE IR T2 B MDD, EARAIIT L, SZ U7 X [ (Wﬁ&mﬁ&flbmézﬁ)kbﬁ{fx«
—ANOGBEETAHIENEZOND, Fo, RO REZZEENLMNL LT X E &5 2 R #7235
X, EMAE AN (B2 7 DA A=) IR T HHE O EE LD,
(4) *JJHHOD?&E%IH&[I
— A7 AR O B EE K S DRI R 72 gk E RIS LTl IROEBVDTF VA MNREZHIT
b\‘éo

A= 1H - B VB G AR |
J%mwﬁw@w@ _otz))o(mﬂ/\i %ﬂ#%btﬂ#ﬁf VS HEWT S B W T D
BRI AREM DD, Z D720, KIS FE AL FRE I HERE /) 2N 702 2 L )3AR
ESND, 1T, —RINLIZRRVKRD IS FIANE NS,
[ S5 R S U LR K B e

46



BEB, —RIDOIIRT D OB, TV AMEEIL TOIUT X B N O 22K AL AT
728 K ERVEBNC LD ST T KB W AT RTREME DSBS, VT A A e i
FROFEULK K TIT, =P DOTE KBV AFITA Y THF G E AT | THARRIZELD
THA T — OB = Kk SKICH~THRZ b s,

(5) ZREVEHEEHIH

KKFEAELRIRFICEIR DN RSN D BT, EXCRADMERNE 1L, #HEdE ) & OERiierk6E
INEL TR DT O AR FIE T E 722D | Mifn, B & D2 X TEHEE D fERMIENAE LD, Z
AV EBEET H720120F 2 R (iBh) EIRAFEIRL . BIRO BV 2 AL FAR IR OBt ERe A HERT
U UTIE(E T ES & te) MR THIEDNRDOOND, 725, ZOHA . BRRTS RS T
HHZEDRIHEERD,

(6) FHOMHER

BUTHEETIT, KRICBIL T ARG ORX & THIS T2 EHEL o TODN, UF U LA
REBMHEEANC BNV TH K KA OWTIIFERRICE 2 TRIE R W EEbh b,

o T RKITEOMAD R L | IR IERRIK T (UL1%) Z BT 22 & ETER U Il e
WeEZD,

(7) BRIIHTEIAR(EE)

M ARE OBUTIRRME TR, IBREDPELIZEEAEELIZD DL/ STV, JikD &Y [z
FLUTHRERMEAHERFT 5] SV FUAIIRE LRV | 22 TS BREDE RLITE DS,

— AT C IR RS RT T DB E HIENILE L3, EEZ 2B W T, A, N
KNZ LD IEFIx T D ERIE O FIADRBHHEE Z BN TS, AR HZ 2 ELTUE, JE%
&AW EZ B/ NRICE D, P EDLRLARNIEDNRDEN TS, BIEICBL T, BREFED
DX O EEER Y HNCEIKTHILE T, TSI E L E R S A~DBREEIZ DL
DB ZHITND, VT T LAA L BHHEEMICEAL T 2L, X E O _LEIZ Ny T 23T,
JEFEIRR ANy T E2RIZ T ZE TIRRA RN TR E 2 b,

(8) BRI REMAFBESE
LR BUETE RAS EZ . IMAEOREERE L L CUL FORNEZLND,
JEAE X &y BT D,
A XIS L R E AR E T D,
A X X B A DR EHTERA M OB D& 5,
FF G A FFT- B NR ST 72 AL, BB LD DI K& 3% & 55,

® 0o 6

47



5—5 MMDBEEIZHZRLIREXE

IHETITH A2 Z 2R RIS A, A BO IR B OB IITE T 5 REMEOH LR R EL T
. TR DR EHE LA MG 28 (LT TG | MRS, ) Daita =S —3ar |
6D,

ZRETIE, AROFKOMBENRRK O FREMERH D FEHEL T, %\ﬁémir%& Hﬁ%ﬁ%%
DaAIa=lr—ay RENFET T, BIG AEEHE 1T, FRERESM I LEEHD
VBT AEE AR+ 43 ThHY |, BHLERFHE 1AL _;J'ou\fﬂ?fmxﬂﬁéz}%%&%b@h%ﬁ-{m
JE < W < YRR S O BRBE SIS T A EUE N R+ Tho sl ReME RN S D EDFR TN B - T,
TOLTAEM A B R AUT, ARRAER I L OVEER G 13 DA T O AR FIH A #RL 72 T,

BHLOME T IERCREERMICOWT, toleaia =l —rab BRI HZEL R ERIRD—
D ThDH,

@® IF, ZONEIZE K= RVFX —2F TR THY, WSR2 ERWE
T@&M
@  MACIXENER - IRENSHY | FEULIL IR - (IR - I - DR T IS S D,

A OFEMLZ DB D] _%\@faiﬁafh%ﬁ%aUﬁ&u\%ﬁz’»ﬁﬁﬁéﬂm R ::@L&f:ﬁ%
DOBEIEMHIZ FNHEZ 2 ONDLD, IR BRI O 20 b b3, sk EE OE
B9 2 BiR K OVEERLER 4 OMAAIC B T 28R, RO ML THELS 25,

48



5—6 EMENBETHIENEHELIVEIR
VF 7 IA T MHEE R 2T 9D RR S VT D AR O Rt OiE H B OBR72 &8 DY 7k
BT DXIROBEE THD, L NIV 7N THETHIENEELWNFHESIFL T 5,

O w72 FEEMEEOE
A—T—DPMER L Te~v =27 VEITED DI E - FIEICI FEEEIT,

©  FEHAT SR O E
— AR L FRER I ZFEMLAT O i 2 5, ZDORRIZIE, ERICRHEICS0
JOWET 2,

@  EWIRY7R R - B O E e
A—=T—=DMERR Lo~ =27 VIR E IR 72 sz FE i %,

@ BaREOXtIS
BRI N ETE R QN AT S I LT E B2 ERL L L ARV & fi
T2,

49



5—7 F&HHE)
5—7—1 N—FAICETEILEXEK
(1) UFILAAEMDRE
PEZEMVTF T L IR B O VR (B e OV A7 4 SBA S1101:2011) , Ehdfe
bR R L YE [ OY IEC60945:2002 (2D E L RMEDHER S TWDEMA S H 352808
BEELLY,
72k, BUE, 8k 4 L0, e A B OB /) I =X — 2 G T 0V F U LA 4 il
DR B HEE DR EEENED LI TWDAY, IEC 62660-1 Ed. 1.0:2010 (b), IEC
62660-2 Ed. 1.0:2010 (b), SBA S1101:2011 ZFRrEHEZTLIER T HIF R TITZEEL72>TUVR
Weth | REETIT, b0 EETSZ LU CTHIRT 5,
(2) BRI EEFRGEEERRN)
FEENEN A A EZE T S L RS T — L S ORI 2 Bk A4 (%) 11280,
FHFE N OBLAR DDA K OB LFEATHOZEAHERET 5 (1% 3) .
(3) BHOEHE. HlESXT L
5— 3l EOE B, HIEI S AT A (ESL KFVENFOLFERT) JoREhicevmoE
JEDOE=2V 7LD E - W R BRI X R AL LI ANy T =~ R =P AP AT A
DREERR NI SEREHERHE LN TODIENEELL,
(4) fiRfk GREHIE) Bk
R RHE TS B [ L D77 ) OHERFO, HE2R O —HALZ IC XA HEERE ) OfERZE O XRBR M HELD
NWTWDHZENEELLY,
(5) MRADEEETICHRITEXEK
AR K OV G X T U LA A U BB 2 AR FHAHAEL /- T, it
DA FIERERBESRMCOWT, t oo =r —Ta OERIZE DL EN DD,

5—7—2 YIMAIIBITAREXE
(1) EMENBEITHIENEFLIVEIR
VT IA A B MAHEE AR 2 AT D BRI, VT AEEHL O REPES03E F 5 iE O BRI 8 DY 7k
HZEBTHRIRO EECTHDH, BARMIZIX, #8072 FEBIEEO N, FEMUAT RO TN, &
(75 R - FE G O FEhtE o VR BRED K ISIZ DWW TR ETHZENEELLY,

50



6.

£

AEZEEIE, FRk 22 7 H 14 B ORKITR AL T U LA A HEE IR E T D%
FROIBEIE AT, SR OLREXNREALNICT _XIRFIEED TE-, MFHIBEL T
HIOBRE LK B ORMED I 2 NHIFEEF, Fiz, Fia LI L7l q‘a%ﬁéﬂf
W EEHLO — A BRI 570 L ATREAREHIE T, FRUR RO W Ch RFt D 7, 20k
Ry KR 2 RBLENG ZOLTIRD L RICE THEEZONORREH T HIENTE, 1BHF
HUZBAL TE 2L, —MRITIE, il O E OARBR R L0 | T DI AP IS R AN EEHS
N5, D7, KEBETIEH, ROZEEF FELT VT UL U EAE OO RA LS
R OIVDIRFEFH IR R A F DT,

LTREDTOIIE, £T, BHMEOLOIZ, MDD EEYELEH T 5N E 20605, BIR
BT, FERVE N B AT TESMMER L MEEM YT A "R E MO 20 R (B Eh
K OVEEML S AT 1) SBAS1001:2011 ] (5-1-1 HiZR) £/ 13 EHE G RR ) ik Br AL YE (5-1-2 Hi
B AT ORI YL EEZLND,

Wz, O BHE IR CTh AIAE D AZ R SR8 | 5% 8 5 AT O 38 JEUZ X AL E
T 5, Fio, BHoOREREF X, NI A HERR A BAE T AL E RS HLFRIRFIC, i
MADIEME - A B 1L VF T LA B EOEEE 45 ISR DM D5,

BUEDORAAO L RIT/RDHANIEL, VF T A4 B AZEE L FHITE N TR
W, ABEBBITBITDMEHERD, VT U AL A EMAEE T A0 L 2o m EIZE 35
ZEEWIRFT D,

1]||||

51






1

%1
EERVFILZRBEHDOREHABR(BEORUVEMI AT L) ISBAS1101:2011 DHEE

B

BT T RN =2 EZ DT NAATHY, E20ONTZT R =N R Sh b e
RAIUT TR O AN TR, EOREMEL WEIT 0 ITHRSIVO LD B D,

FRICUTF U LAA M TIE, BALERE, B EEY I EAONL =R X — 0 EL, £2
TN A BRI 72 & DO FIRE NS I TWAT2D  EOMLEE T — B =0,

INETOVF LA BROFRMETL, R, 7y by 7y ar 8 ofa lE
TR ETHY, NI OVF U AAF U EMOZ2IZEL T, EXHME2EOH
WFHEYE IEC OV JIS Ao E DS W ONCERDHARTA L 72 8 2R DT80 Dk 4 723
TSN TND,

— a0 E 7 EORE TR, AL RNAF —B&PANYaL 7o BT T 2~3 HiEi<
BAREEBE CTHHZE, TIBEMN T TRNZ LA E OB R TR S I IR | ThoTz, L7
DO HFEDEBRERE~DEHRO B EONE BV OB NETIIES, KDY F 7 LAF L Eill
(ZBAL THEMDOBHFE EHR AL DB Z S IETLL Tz,

ZHLTEH, 2011 4 7 AISAERIE NG TS0, ERBKEL T TEXEHVTF VLA IRE
ooz MR (B & OB A7 2) JSBAS1101:2011 (UL FISBAS1101 &), ) 233847
ST, LU, ZOBKEIZ BT 2SR &L /NI A o HEHEBh ) BB~ F o & FE 12D
WTHEET D,

2 EFREEH

SBAS1101 (FEEZEHYF 7 A IR BEEEM & OVEEML S AT LD R EMERERIZ DWW THIEL TRY,
UF 0 L IREMII I THRE & BENMA &, B ies &350 SBAS1101 03 ]
P BEAMBICEAL UL, 74 —2U7 b, ST —h AL (AGY) | $E & OV
FEFIRRE, T2 U EEATHIIBRS, | SRS TV D, 1o T, ZOHUAS 1T/ N HHiA DO HEE
RV F U LA BB EEL TWDHDEB XD,

3 MEOBME

SBAS1101 T, 2235 — S0 TR 2242 TREREZZ 2 LV W) 3 DD KRERIH B I
BIL CHlEA D RDHN TS,
UUTF.ENFnoEBICEL Tl ELEH T 5,

(1) REMICEHILS—MREE

TR AR EFIHEICEL T,
% & OB
IR, EIE SULEIROE #
T N7 AXES AT AO -
LS AT DO HEML, EY a2—/L XXEH Sy 7 OFHIA

A

@@@@@

53



® EH AT LKE
® SHEFE
SO DRDHID,
2B, INLOFIHICEAL COMAICEL L, BEEE~OmEA Ltk TR 72724
(HEREZR &) ~ D &I LRSS,

=F

(2) ek
L ROHE T, TR ATRERRRE 2 AR E LTz FRLORBR~ DB 5 23RO b5,
O SNSRI
a) EREIH
IERRSG- & BRSO FE AR AT WL R ThH LT LA MR T D,

b) R
ARG B (7R E)
JEIPHIELE : 25+5°C
P #REF 3010mQ
FRERAE T+ PR R 2 A S B R 2 i IR & R PR S & D 723 % D R

ED 20% LA T2 5 ETOWT W E 5,

o CHIEREUE
FER NI E= L,
© fErZeRER
a) ERFIH
WS D2 VA TR T D721 RE 2R ZTT,
b) R
ARG HiE m®% )
& B EAE 15.8mm OAFEA BLEMO FRICELEL, mS 6112.5 cn

fp% 9.1kg DEEMETOHED L~ FSE5,
(27517 : 45 75 1) C B oD B g &4 -5, )
o) CHIERLYE
AR O BEEMAMNTIRE N 170°CEB R N2 E LU ERE 6 REMLANICHE
KNI R &L,
©® % TR
a)  FERFIH
HEM I EM AT 2NE FLTHRETHLIEE MR T D,
b) #BR
RS HEMEEM S AT A FEE)
AR E S PRICES,

54



®5—1 BTHBRAERUVUHARES

X FOE Jol=g s BT Ik HT S
Tkg LT E=4EN 100 cm
7-20kg ESUN 10 em
20-50kg AR ONLEE | 10 em
50-100kg AER KROS5 on
100kg A AEL R ONLER: |9 5 op

* TkgZH R AEEORB AR ICHOWVWTIT, G (O ETAERLY T

WZUTRBR AT,

ARBRFNE : RPN, A L N FRBROFEMIL SBASL101 2%

M,
o CHIERE

FK TR IR & L,

@ InEAGER
a)  BIREIH
B ER COR MR T D,
b) AR
AREBRT G BN (R E
%k APHIREE 5£2°C/DOFIERET 855 COREET RS
S5,
ZF Dt EEMmAZZOREE T 3 K5,
o CHIEHRE
K TR B &L,

® WFERR
ZOREBIT. BEBIEHENCEL TEWVIMSI L T ER#E NS TUVRNE
Mo AT LDIGE O B H S5,

a) ZLREIH
RIEREE NPT T L2 REELU LOBE TRESN THRETHDL AR
SRR

b) AR

ABR xS HLEEY
ES f: FBEE 26 =5 CTHRERT 5, BT HE M A, 0.21tA
(MAA)=TER A E(Ah)/1(h) OEEBR T, WEEENFBETD

55



MEKIEBEECTHET D, Z0%, HEL-HEME, HE
D K I BT E CEBI AR T 5, B REEH 2
ET D EIRFAEEED 120% B OB ENBIZEL-RF AT,
EBI B LS LT 5, EEMAEELIE L%, HEMOE
CIRFEAE 35, ABRIX, BB R iR E R focé
FT, MIFEABREICREAETHEET 2, (CZTO—EIREL
1. 30 72T 10°CLINDIREZRLET D, )
o) CHIERLYE
K TG &L,

® R fcE AR
a)  EREFIH
EEL DO HEMAZ WD & T, HEMAZ > T L T REShis
R0, BEHOHEMME] TR EEDEAE LGB/ E DR E T 5,
b) R
RS HLFEY
% ELZEEMICKL ., A O T 90 MW B AT,
72720, B BIE S O E T 2R RS BT 1ItA 1T
TN BT, FOEG CEMSFED 150%E T FRELTTI,
o) CHIERYE
R U2 E L,

(3) #%ﬁﬁié(&x%A@ifétt)

AREOFIEIZE MOV AZIZOWTREH L TWODD, FFIICKBEREOEMS AT ATIE, TOR

= J#cof T —DHFBFEAERTIL, #ELREIRDTEN TR,

LU0, Bl AT MDA, BB O A THARTHZ81E, i) THREE THLHEF
ENDID VAT ABIRTORELEOHENROOLND, BT AT DA~DLERITHT
LEREIHE L, EM O MR, SRE ST, RERRERECHEREICEADLIEEZONDTD, Ltk
DORERDT-DIZIE, BRE L RDOBX T MM ETHHEDOBFHIIESEZOTRMPZ2EN TS,

7235, HEREZZ I B COREMIE, IEC61508 & STV,

LU, SBAS1101 TELRESNDHH ZFL#H T 5,

O —fxERkEE
a) ERFIH
B AT ALEEF L, TR EOFBRRIE & OV RS Gl SHRRAE 1T 28,
(5l : FTA, FMEA)
b) FIE

56



(a) fERRIRSHT
(b) VAZZHAM
(c) Ak (SIL) HAE
fERIRH DTV A7 OFIELTUE, IROIHRLORH D,
A% OFEE, EMC, JEKE., 12K, %%B%E%& PERELKS SR, WEN K T, JE
IR, f)FtH?‘JXJ\OEIK KK MR R
ZOEREEITIL, W Lﬁﬁﬁbxaﬂ%ﬂzénm\m\ TAUE, BERE AR
LT, /b %%%/XTAT IBIDDIpNZ & B = MR R T DR RE L 2 DREREN
KA THHZE, W IECE61508 B RN EESiRE ChHHZEENEBEINTT2D THD,
PESTARIEE ~OBEAIZHOWTCE, BEFEF ALOETLITB W T, VT~ &
EERD,

@ NyTV—vx—VA b=y NBMU) XEARY T =R = VAR AT A

(BMS)
SBAS1101 TlXEHZ 4% BMU IZxLC, *&ﬁ%ﬁi@*ﬁm‘i%ﬁﬂiiﬁ HELUTHL
DAIBILTZ, BMU (2892 BARAYZ2 BRIA B 1, iR EE LG, 8K EEIR

HilfE, FeERE AR O3 H Tldd 573, ZIK% BMU 75>ﬁ¢/\’a°1%éab\ ﬁ%lhﬁﬂ oW
TIL FROFEHAHEN FEERGKEFHh SO E DB D,

a)  BIREIH
BMU (%, HLEMASEMEEBN L2281, B K NWEMS AT L2 EHL
HlAE %, BMU 13, — X2 RFIHO () TE RISV L ALK HE (SIL) B AR
WS AHINCREFESNDZ L, BB OBMEREIR O F/2EHEI, B, Bt
KR TH D, TNDIT—RERFH IR T FINEITHENE 2 OFIEIZIST
Y i IRANG R N A O [ TD/AVA N W N Nl e e 4 = 4= T R
LCIE, FrED 3O ERE FhE U552 L,

1, BMU ORI, 77U —ar (B S MIZRID Y THIENTE D,
FDWE . M AT AL, TV —a i n BMU OBREZ & b D&
T %,

)t Fe FE 7B i 1 e R ok
a)  EREFIA
BMU (%, REEEZ HEMD FRFEEEELL MIHIEIL2T LR 57220,
BMU ;t?-éflﬁ‘/XTA#é%fxéEkiiF% IEHIEESIET AT, 2B
P#s % H BIAYICBR<EIZ LY | M Fe B I 2 HEWT L 72 U722 b7 uy,
b) R
ARG B AT DM HERSN A REHRORKEN T, LRAE
BEHELY 10%mEWAREEEICHREL . BMU ICXDFRESE T

57



c)

a)

b)

c)

HETIT), 12120, VAT LRI 10% s\ Fe BB L2 F N
DOPHLNGAIZIE, O FREERZER T D701, —5B
DHBMO I FIRFEEFELBROAREELELRET D)
ETHERW, 7 —XORAFHB L ONMKAEBI 221%, M E 1L T
b 1 Rz #E 4 2 ETEMET D,

) H e

HEMDOEEN LIRABELELER RN E,

B AT LD TOMRRIL, RBROM, RSN LBV ERITEET L2,

KT R EZ L,

j‘jﬁ ES] %‘{)Ihﬂ%ﬂﬁﬂﬁﬁuu nﬁ%

EURFIA
BMU X, AJyEii4 HEmO R KR EEIRLL TICHIELR TN :t“foc%focb\o
BMU (%, aaﬂﬁ/XTAﬁ)éEfiéEj(@ﬁi% IRLHIEES T D0, FH
P#RZ B BIAYICBR<ARICLY M Fe s iR A EEWT L 221 7R b7,
RS BT AT A
& M HEMMNEEEVNRE TR ANFERITD 120% THREL
BWJK;%ﬁﬁﬂ%Tﬁﬁifﬂb*Tw&@ﬁﬁki@ﬁwA
BIEL, BIRME LTS 1 K295 FTHE 35,
I E e
BMU 238 KM AR L CRENE TT22L,
B AT LD TORERIL, RBROM, BXFESNILBVERICEET S8,
KU IR E L,

© FerRRF R e RS PR

a)

b)

FOR I
BMU %, HEMO B ERIEREI CHREITER2WISHIEIL 2T iU bieu,
BMU (%, B AT LNSHRLERALHE RICE DI L2 13272012, FH
PAZRZ B BIAYICBA<SEICLY FREE R AR L2 UTeH720,
ARG BT AT A
& M B AT AT HEEMBEER DR E LI ERE TEMSS
D 50%ETHRET D, B AT LN OBEMOR AR EZ
RIS H DR D0 H#PH O BRI LT 5°C EAS
W5, B EEEF DR ﬁﬁ‘éi‘ﬁ?‘éﬁé(ﬁﬁfﬁﬁab BMU
IZEVFREDE T THETITI, 7 —ZOHHEIB LUK ERIEE

58



%, BIRAME L TG 1 REA R T 5 ETEIT D,
o) BRsHIE AL UE
BMU 723Mifi H&IPH O EFRIREE AR LU REE T 5528,
B AT LD TOMREIL, REBROM], BREtSN LB ERITEETL2L,
DS A LA e

©® mmiE R
FEHLONER TGO BRI LD A UL 5 (WEVELE) 1X, BMU ICXk0iRiET 528
(38D CTIREECTH D, E-T, I —NERFLIE A E U TS BT 2
a)  WEBFEAENELC THRZLZEDRWHEMAM H T 5,
b) RN AECBEBEMIRZ L ThH, OB EIERES TN EM T AT L
S B
DT DD B2 1= T BN DD,
1o, BB LIZBRIC, B AT 2D K RIZEL/RNWZ LR TS
720, FREI R B OO iR PN R A A BB XY AT AOFERERBR DOV
N EFERTHIEERDTND,

@ TP ERELRE SR
a) EREFIH
BB W TN EE N BAEL O LR THHI LR T 5,
b) R
Aot ge: HE (W E)
& M BHMANIC=y VO EANT, EESED,
FEMIIE SBAS1101:2011 25, (5% JISC8714)
o CHIERYE
FKIpEZ L,
o, FAGREOMES L EEFEB L LR T DL, FRIEOMRRIT T RS
TR T D2,

AR AR
a)  BIREIH
LS AT LNDO—D>DOHEM N B R EEEOIRE F5- (BEE) Lz
ATH, B AT AL UIL R THL LR T 5,
b) #BR
AREAKIS: B AT L UTEY 2—)L (T 7E)
& JEPHEEE 25 =5°CTRERT 5,
B AT AXINTEY 2— VN E O HEME G ETD

59



c)

(4) REOHER

ETHERT S,
HEMA AT 5771k LT IRPUNBEG PR Ee— 2 —D
2SI RETH D,
HEMABRELIRO T EFIEL, | REKET S, B
Bt AR ESELHIELL T MO FIELATRETH D, HE
M DOEF A FIEIZ OV T, #EEICTR T2,
e AT
ML AT DIMENLDFE K, BT AT DIMEDIRRE L,
72U ARER B DT DICE KBRS E L B ML DI KITERI S
5,

B - TS AT A KT D A ELOHERHE | 22 R PEREGR O S5 Ol CRE T2, fE-C,

SBAS1101 (Zi

LA E ORI H NS, TORELTHEZAITISO9000 2V — A ~DiE G

LI TED, TREISEIZE T 2R FHA TR T D,
O  AEEE

a)

PR EIH

B AT AORGEFEL 1T, BB, TV 2 —/L, Bl Sy 7 UTEMS AT L

DENZENDIERT LITAERE TRRNICH B, AR N, HE, V=

—/b, By ROV AT LD A FIAZBUE 50 E 5 Z 5K E 35,
B AT AOREEHEF 1T, AL ORI 53250 TARE TR/ 24

BL., ME TREBAZHET D, (:1S09001 %)

60



182 EERRYEISE

38.3 Lithium metal and lithium ion
batteries
38.3.1 Purpose

This section presents the procedures to be
followed for the classification of lithium metal
and lithium ion cells and batteries (see UN
Nos. 3090, 3091, 3480 and 348l, and the
applicable special provisions of Chapter 3.3 of
the Model Regulations).

38.3.2 Scope

38.3.2.1 Lithium metal and lithium ion cells
and batteries shall be subjected to the tests,
as required by special provisions 188 and 230
of Chapter 3.3 of the Model Regulations prior
to the transport of a particular cell or battery
type. Cells or batteries which differ from a
tested type by:

(a) For primary cells and batteries, a change
of more than 0.1 g or 20% by mass,
whichever is greater, to the cathode, to

the anode, or to the electrolyte;

(b) For rechargeable cells and batteries, a
change in Watt-hours of more than 20%
or an increase in voltage of more than

20%:; or

() A change that would materially affect the

test results,

shall be considered a new type and shall be

subjected to the required tests.
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In the event that a cell or battery type does
of the test

requirements, steps shall be taken to correct

not meet one or more
the deficiency or deficiencies that caused the
failure before such cell or battery type is

retested.

38.3.2.2 For the purposes of classification,
the following definitions apply:

Aggregate lithium content means the sum of
the grams of lithium content contained by the

cells comprising a battery.

Battery means one or more cells which are
electrically connected together by permanent
including terminals, and

means, case,

markings.

NOTE: Units that are commonly referred to

as '"battery packs", "modules" or

"battery assemblies" having the
primary function of providing a
source of power to another piece of
equipment are for the purposes of the
Model Regulations and this Manual

treated as batteries.

Button cell or battery means a round small
cell or battery when the overall height is less

than the diameter.
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Cell means a single encased electrochemical
unit (one positive and one negative electrode)
which exhibits a voltage differential across its

Under the Model

Regulations and this Manual, to the extent

two terminals.
the encased electrochemical unit meets the
definition of "cell" herein, it is a "cell", not a
"battery", regardless of whether the unit is
termed a "battery" or a "single cell battery"
outside of the Model Regulations and this

Manual.

Component cell means a cell contained in a

battery.

Cycle means one sequence of fully charging
and fully discharging a rechargeable cell or

battery.

Disassembly means a vent or rupture where
solid matter from any part of a cell or battery
penetrates a wire mesh screen (annealed
aluminium wire with a diameter of 0.25 mm
and grid density of 6 to 7 wires per cm) placed

25 cm away from the cell or battery.

Effluent means a liquid or gas released when

a cell or battery vents or leaks.

First cycle means the initial cycle following

completion of all manufacturing processes.

Fully charged means a rechargeable cell or
battery which has been electrically charged to

its design rated capacity
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Fully discharged means either:

a primary cell or battery which has been
electrically discharged to remove 100% of

its rated capacity; or

a rechargeable cell or battery which has

been electrically discharged to its
endpoint voltage as specified by the

manufacturer.

Large battery means a lithium metal battery
or lithium ion battery with a gross mass of

more than 12 kg.

Large cell means a lithium metal cell in
which the lithium content of the anode, when
fully charged, is more than 12 g, or in the case
of a lithium ion cell, means a cell with a
Watt-hour rating of more than 150 Wh.

Leakage means the escape of material from a

cell or battery.

Lithium content is applied to lithium metal
and lithium alloy cells and batteries and for a
cell means the mass of lithium in the anode of
a lithium metal or lithium alloy cell, which
for a primary cell is measured when the cell
is in an undischarged state and for a
rechargeable cell is measured when the cell is
fully charged. The lithium content of a
battery equals the sum of the grams of

lithium content contained in the component

cells of the battery.
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Lithium ion cell or battery means a
rechargeable electrochemical cell or battery
in which the positive and negative electrodes
are both intercalation compounds
(intercalated lithium exists in an ionic or
quasi-atomic form with the lattice of the

electrode material) constructed with no

metallic lithium in either electrode. A

lithium polymer cell or battery that uses
lithium ion chemistries, as described herein,

is regulated as a lithium ion cell or battery.

Mass loss means a loss of mass that exceeds

the values in Table 38.3.2.2 below. In order
the following

to quantify the mass loss,

procedure is provided:

where M 1s the mass before the test and Ma

is the mass after the test. When mass loss

does not exceed the values in Table 38.3.2.2,
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Table 38.3.2.2: Mass loss limit &M
Mass M of cell or Mass loss limit M<1g 0.5 %
battery lg<M<5g 0.2%
M<1g 0.5% M= 5g 0.1%
lg<M<5bg 0.2%
M=>5b5g 0.1%
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Prismatic cell or battery means a cell or
battery whose ends are similar, equal and
parallel rectilinear figures, and whose sides

are parallelograms.

Protective devices means devices such as
fuses, diodes and current limiters which
interrupt the current flow, block the current
flow in one direction or limit the current flow
in an electrical circuit.

in

Rated capacity means the capacity,

ampere-hours, of a cell or battery as

measured by subjecting it to a load,

temperature and voltage cut-off point

specified by the manufacturer.

Rechargeable means a cell or battery which is

designed to be electrically recharged.

Rupture means the mechanical failure of a
cell container or battery case induced by an
internal or external cause, resulting in
exposure or spillage but not ejection of solid

materials.

Short circuit means a direct connection
between positive and negative terminals of a
cell or battery that provides a virtual zero

resistance path for current flow.

Small battery means a lithium metal battery
or lithium ion battery with a gross mass of

not more than 12 kg.
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Small cell means a lithium metal cell in
which the lithium content of the anode, when
fully charged, is not more than 12 g, or in the
case of a lithium ion cell, means a cell with a

Watt-hour rating of not more than 150 Wh.

Type means a particular electrochemical
system and physical design of cells or

batteries.

Undischarged means a primary cell or
battery that has not been wholly or partly

discharged.

Venting means the release of excessive
internal pressure from a cell or battery in a
manner intended by design to preclude

rupture or disassembly.

Watt-hour rating, expressed in Watt-hours, is
calculated by multiplying a cell's or battery's
capacity, in ampere-hours, by its nominal

voltage.

38.3.3 When a cell or battery type is to be
tested under this sub-section, the number
and condition of cells and batteries of each

type to be tested are as follows:
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(a)

(b)

When testing primary cells and batteries
under tests 1 to 5 the following shall be
tested in the quantity indicated:

(i) ten cells in undischarged states;
(i1) ten cells in fully discharged states;

(iii) four small batteries in undischarged

states;

(v) four small Dbatteries in fully

discharged states;

(v) four large batteries in undischarged

states; and

(vi) four large Dbatteries in fully

discharged states.

When testing rechargeable cells and
batteries under tests 1 to 5 the following

shall be tested in the quantity indicated:

() ten cells at first cycle, in fully
charged states;

(i) four small batteries at first cycle, in
fully charged states;

(iii) four small batteries after 50 cycles
ending in fully charged states;

(iv) two large batteries at first cycle, in
fully charged states; and

(v) two large batteries after 25 cycles

ending in fully charged states.

(a)

(b)
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cells under test 6 ,the following shall be
tested in the quantity indicated:

G) for primary cells, five cells in
undischarged states and five cells in

fully discharged states;

(i) for component cells of primary
batteries, five cells in undischarged
states and five cells in fully

discharged states;

(iii) for rechargeable cells, five cells at
first cycle at 50% of the design rated
capacity; and

(iv) for component cells of rechargeable
batteries, five cells at first cycle at

50% of the design rated capacity.

For prismatic cells, ten test cells are
required instead of the five described
above, so that the procedure can be
carried out on five cells along the
longitudinal axes and, separately, five
cells along the other axes. In every case,
the test cell is only subjected to one

impact.
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(d) When testing rechargeable batteries (d) B 7 1ZESWCTHABRFMEMZ R

(e)

under test 7, the following shall be tested
in the quantity indicated:
(i) four small batteries at first cycle, in

fully charged states;

(i) four small batteries after 50 cycles

ending in fully charged states;

(iii) two large batteries at first cycle, in

fully charged states; and

(iv) two large batteries after 25 cycles

ending in fully charged states.

Batteries not equipped with overcharge
protection that are designed for use only
in a battery assembly, which affords such
protection, are not subject to the

requirements of this test.

When testing primary and rechargeable (e)

cells under test 8, the following shall be
tested in the quantity indicated:

(i) ten primary cells in fully discharged
states;

(i1) ten rechargeable cells, at first cycle
in fully discharged states; and

(iii) ten rechargeable cells after 50 cycles

ending in fully discharged states.
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() When testing a battery assembly in
which the aggregate lithium content of
all anodes, when fully charged, is not
more than 500 g, or in the case of a
lithium ion battery, with a Watt-hour
rating of not more than 6200 Watt-hours,
that is assembled from cells or batteries
that have passed all applicable tests, one
battery assembly in a fully charged state
shall be tested under tests 3, and 5, and,
in addition, test 7 in the case of a
rechargeable battery assembly. For a
rechargeable battery assembly, the
assembly shall have been cycled at least

25 cycles.

When Dbatteries that have passed all
applicable tests are electrically connected to
form a battery assembly in which the
aggregate lithium content of all anodes, when
fully charged, is more than 500 g, or in the
case of a lithium ion battery, with a
Watt-hour rating of more than 6200
Watt-hours, that battery assembly does not
need to be tested if it is equipped with a
system capable of monitoring the battery
assembly and preventing short circuits, or
over discharge between the batteries in the
assembly and any overheat or overcharge of

the battery assembly.
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38.3.4 Procedure

Each cell and battery type shall be subjected
to tests 1 to 8 Tests 1 to 5 shall be
conducted in sequence on the same cell or
battery. Tests 6 and 8 shall be conducted
using not otherwise tested cells or batteries.
Test 7 may be conducted using undamaged
batteries previously used in Tests 1 to 5 for

purposes of testing on cycled batteries.

38.3.4.1 Test T 1° Altitude simulation

38.3.4.11 Purpose

This test simulates air transport under

low-pressure conditions.

38.3.4.1.2 Test procedure

Test cells and batteries shall be stored at a
pressure of 11.6 kPa or less for at least six

hours at ambient temperature (20 + 5°C).

38.3.4.1.3 Requirement

Cells and batteries meet this requirement if
there is no mass loss, no leakage, no venting,
no disassembly, no rupture and no fire and if
the open circuit voltage of each test cell or
battery after testing is not less than 90% of
immediately prior to this

its voltage

procedure. The requirement relating to
voltage is not applicable to test cells and

batteries at fully discharged states
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38.3.4.2 Test T 2° Thermal test

38.3.4.2.1 Purpose

This test assesses cell and battery seal
integrity and internal electrical connections.
The test is conducted using rapid and

extreme temperature changes.
38.3.4.2.2 Test procedure

Test cells and batteries are to be stored for at
least six hours at a test temperature equal to
75 £2°C, followed by storage for at least six
hours at a test temperature equal to -40+2°C.
The maximum time interval between test
This

procedure is to be repeated 10 times, after

temperature extremes is 30 minutes.

which all test cells and batteries are to be
stored for 24 hours at ambient temperature
(20 £ 5°C).

duration of exposure to the test temperature

For large cells and batteries the

extremes should be at least 12 hours.
38.3.4.2.3 Requirement

Cells and batteries meet this requirement if
there is no mass loss, no leakage, no venting,
no disassembly, no rupture and no fire and if
the open circuit voltage of each test cell or
battery after testing is not less than 90% of
immediately prior to this

its voltage

procedure. The requirement relating to
voltage is not applicable to test cells and

batteries at fully discharged states.
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38.3.4.3 Test T.3° Vibration

38.3.4.3.1 Purpose

This test simulates vibration during
transport.

38.3.4.3.2 Test procedure

Cells and batteries are firmly secured to the
platform of the vibration machine without
distorting the cells in such a manner as to

The

vibration shall be a sinusoidal wave form

faithfully transmit the vibration.

with a logarithmic sweep between 7 Hz and
200 Hz and back to 7 Hz traversed
This cycle shall be repeated 12

in
15 minutes.
times for a total of 3 hours for each of three
mutually perpendicular mounting positions
of the cell.

must be perpendicular to the terminal face.

One of the directions of vibration

The logarithmic frequency sweep 1is as
follows: from 7 Hz a peak acceleration of 1 gn
is maintained until 18 Hz is reached. The
amplitude is then maintained at 0.8 mm
(1.6 mm total excursion) and the frequency
increased until a peak acceleration of 8 gn
A peak

acceleration of 8 gn is then maintained until

occurs (approximately 50 Hz).

the frequency is increased to 200 Hz.
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38.3.4.3.3 Requirement

Cells and batteries meet this requirement if

there 1s no mass loss ,no leakage ,no
venting ,no disassembly, no rupture and no
fire and if the open circuit voltage of each test
cell or battery after testing is not less than
90% of its voltage immediately prior to this
procedure. The requirement relating to
voltage 1s not applicable to test cells and

batteries at fully discharged states.

38.3.4.4 Test T'4: Shock

38.3.4.4.1 Purpose

This test simulates possible impacts during

transport.
38.3.4.4.2 Test procedure

Test cells and batteries shall be secured to
the testing machine by means of a rigid
mount which will support all mounting
surfaces of each test battery. Each cell or
battery shall be subjected to a half-sine shock
of peak acceleration of 150 gn and pulse
duration of 6 milliseconds. Each cell or
battery shall be subjected to three shocks in
the positive direction followed by three
shocks in the negative direction of three
mutually perpendicular mounting positions

of the cell or battery for a total of 18 shocks.
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However, large cells and large batteries shall
be subjected to a half-sine shock of peak
acceleration of 50 gn and pulse duration of 11
milliseconds. Each cell or battery is
subjected to three shocks in the positive
direction followed by three shocks in the
negative direction of each of three mutually

perpendicular mounting positions of the cell

for a total of 18 shocks.
38.3.4.4.3 Requirement

Cells and batteries meet this requirement if
there is no mass loss, no leakage, no venting,
no disassembly, no rupture and no fire and if
the open circuit voltage of each test cell or
battery after testing is not less than 90% of
immediately prior to this

its voltage

procedure. The requirement relating to
voltage 1s not applicable to test cells and

batteries at fully discharged states.
38.3.4.5 Test T'5: External short circuit
38.3.4.5.1 Purpose

This test simulates an external short circuit.
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38.3.4.5.2 Test procedure

The cell or battery to be tested shall be
temperature stabilized so that its external
case temperature reaches 55+ 2°C and then
the cell or battery shall be subjected to a
short circuit condition with a total external
resistance of less than 0.1 ohm at 55+ 2°C.
This short circuit condition is continued for at
least one hour after the cell or battery
external case temperature has returned to
55 + 2°C.

observed for a further six hours for the test to

The cell or battery must be

be concluded.
38.3.4.5.3 Requirement

Cells and batteries meet this requirement if
their external temperature does not exceed
170°C and there is no disassembly, no
rupture and no fire within six hours of this

test.

38.3.4.6 Test T.6° Impact

38.3.4.6.1 Purpose

This test simulates an impact.
38.3.4.6.2 Test procedure

The test sample cell or component cell is to be
placed on a flat surface. A 15.8 mm
diameter bar is to be placed across the centre
A 9.1 kg mass is to be

dropped from a height of 61 + 2.5 cm on to the

of the sample.

sample.
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A cylindrical or prismatic cell is to be
impacted with its longitudinal axis parallel to
the flat surface and perpendicular to the
longitudinal axis of the 15.8 mm diameter
curved surface lying across the centre of the
test sample. A prismatic cell is also to be
rotated 90 degrees around its longitudinal
axis so that both the wide and narrow sides

Each

sample is to be subjected to only a single

will be subjected to the impact.

impact. Separate samples are to be used for

each impact.

A coin or button cell is to be impacted with
the flat surface of the sample parallel to the
flat surface and the 15.8 mm diameter curved

surface lying across its centre.

38.3.4.6.3 Requirement

Cells

requirement if their external temperature

and component cells meet this
does not exceed 170°C and there is no
disassembly and no fire within six hours of

this test.
38.3.4.7 Test T. 7: Overcharge
38.3.4.7.1 Purpose

This

rechargeable

the of a

to

ability
withstand

test evaluates

battery an

overcharge condition.
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38.3.4.7.2 Test procedure

The charge currants shall be twice the
manufacturer's recommended maximum
continuous charge current. The minimum

voltage of the test shall be asfollows:

(a) when the manufacturer's recommended
charge voltage is not more than 18V, the
minimum voltage of the test shall be the
lesser of two times the maximum charge

voltage of the battery or 22V.

(b) when the manufacturer's recommended
charge voltage is more than 18V, the
minimum voltage of the test shall be 1.2

times the maximum charge voltage.

Tests are to be conducted at ambient
temperature. The duration of the test shall
be 24 hours.

38.3.4.7.3 Requirement

Rechargeable batteries meet this
requirement if there is no disassembly and no

fire within seven days of the test.
38.3.4.8 Test T8 Forced discharge
38.3.4.8.1 Purpose

This test evaluates the ability of a primary or
a rechargeable cell to withstand a forced

discharge condition.
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38.3.4.8.2 Test procedure

Each cell shall be forced discharged at
ambient temperature by connecting it in
series with a 12V D.C. power supply at an
initial current equal to the maximum
specified by  the

discharge current

manufacturer.

The specified discharge current is to be
obtained by connecting a resistive load of the
appropriate size and rating in series with the
test cell. Each cell shall be forced
discharged for a time interval (in hours)
equal to its rated capacity divided by the

initial test current (in ampere).
38.3.4.8.3 Requirement

Primary or rechargeable cells meet this
requirement if there is no disassembly and no

fire within seven days of the test.
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