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Material Safety Data Sheet

=T 4 TR A
Name of Sample: Lithium Battery Module
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MEE 2 R R
Material Safety Data Sheet

1. A ARV ARIR

Chemical product and company identification

B i 44 FR BB T EMRA
Name of Sample Lithium Battery Module
Hanlls SMR032
Type/Mode 64V 50Ah 3.2kWh
TIEHAL FROE BRI B PR 7]
Commissioned by SUNGROW POWER SUPPLY Co., Ltd.
Zip it ERETREFRAITRE I KH 1699 5

Commissioner

No0.1699 Xiyou Rd., New & High Technology Industrial Development Zone,

address Hefei, P. R. China.
pilbetic) FE6 B B IR A
Manufacturer SUNGROW POWER SUPPLY Co., Ltd.
ERET R NFFREX 1699 5
BRI &R ﬁin%‘fﬁﬂt%k 34 1699 5 .
No.1699 Xiyou Rd., New & High Technology Industrial Development Zone,
Manufacturer address . .
Hefei, P. R. China.
Kk

Inspection according
to

BEE CeTrEamizmgi$)
UN “Recommendations on the TRANSPORT OF DANGEROUS GOODS”

IVA=LaEhry
Emergency telephone
call

+86-13956977521

BFEAS: 2020-08-21

Receiving date:

Approved by:

Eisaty:

Huagpras 1.

Reviewed by: Tested by:

zhad siYap Hil: Wet lonokeae
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2. AT R R
Gom;poﬂti:&r?r infermation
TR =R CAS & EERE
Common Chemical Name Chemical Formula CAS No. Wt %
?ﬂﬁ . Al 7429-90-5 35
Aluminum Foll
Gab]
40-50-8 7.8
Copper Fail cu 7440
. HERE LiFePOa 15365-14-7 34.1
Lithium lron Phosphate
(
" :%ﬁ)_ C 7782-42-5 16.7
Carbon (proprietary)
Rk (58)
Hé)n 003-07-0 3
Separator (proprietary) (Catle) 2 7
| ( )
R %ﬁ. LiPFs/EC+DEC / 20.3
Electrolyte (proprietary)
A
e Al 7429-90-5 14.6
Aluminum Alloy
& Pb 7439-92-1 Not Detected
Lead
& cd 7440439 | Not Detected
Cadmium
x
Hg 7439-97-6 Not Detected
Mercury
Hazards identification
BYEfaRtE A BT IRIE R
Explosive risk This article does not belong to the explosion dangerous goods
SR fERk ZHRAET HRER R
Flammable risk This article does not belong to the flammable material
Sk fER Z A BT AR
Oxidation risk This article does not belong to the oxidation of dangerous goods
FEERME ZORABTEELER R
Toxic risk This article does not belong to the toxic dangerous goods
T R AN B T IR S
Radioactive risk This article does not belong to the radiation of dangerous goods
ey en iy s ZY A BT IR ER
Mordant risk This article does not belong to the corrosion of dangerous goods
HAb sk 1 ZEMB LA RN 3.2kWh, BT EEBERH.

QJ/11.4393-2011.05
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other risk The watt-hour rate of the battery is 3.2kWh,which belong to the
Class 9 dangerous goods.

4. 2HFER

First aid measures

RSN RER, AFMEMAGSTERE, —BERERM, MRERUTMAFEE:

Once battery shell rupture, content contact with the human body will produce harm, once
contact, should take the following emergency measures:

BRES: A3, TN REREKERED 15 2040, BELTIRG, BEIMLENREWNES
Ak, BEFE.

Eye: Flush eyes with plenty of water for at least 15 minutes, occasionally lifting the upper and
lower eyelids. Get medical aid.

BRk: F—¥efl, FXEKMMHRZED 15 45480, FRBREGRIRYMET, QERE.

Skin: Remove contaminated clothes and rinse skin with plenty of water or shower for 15
minutes. Get medical aid.

WA: SCAIABRELBEFTIFEHL, MEPREMES FRE, SCHRE.

Inhalation: Remove from exposure and move to fresh air immediately. Use oxygen if
available.

BN WHAPHSHEOK. IREFEARIBW AT CRBUEE 87577, I B EHE.
Ingestion: Give at least 2 glasses of milk or water. Induce vomiting unless patient is
unconscious. Call a physician

5. Vi
Fire-fighting measures
MR ~EH
Flash Point: N/A.
HREE: TEA

Auto-lgnition Temperature: N/A.

KRB REK (FEED, —& Mk

Extinguishing Media: Water, CO,.

R R KEF: B4R

Special Fire-Fighting Procedures

Self-contained breathing apparatus.

A KREEE: SBRUEETIRMNIE RN, 2 WT GRS,
Unusual Fire and Explosion Hazards

Cell may vent when subjected to excessive heat-exposing battery contents.
Rpar=ERERy M —Sumk 8 0%k AFRES
Hazardous Combustion Products

Carbon monoxide, carbon dioxide, lithium oxide fumes.

6. iitFE N A

QJ/11.4393-2011.05
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Accidental release measures

SR ik e bR ) B EROBE SR R B 6
IR B A SRR, RN R ROSLZIR S X B RS EL. iR & T T IREUER 1T
AR, FABRAEGERIEX, TERRG s, R R RO AR, RN A . &
Go 2 FRANHR BE Bl SN E A
Steps to be taken in case Material is Released or Spilied
If the battery material is released, remove operators from area until fumes dissipate. Provide
maximum ventilation to clear out hazardous gases. Wipe it up with a cloth, and dispose of itin a
plastic bag and put into a steel can. The preferred response is to leave the area and allow the
battery to cool and vapors to dissipate. Provide maximum ventilation. Avoid skin and eye
contact or inhalation of vapors. Remove spilled liquid with absorbent and incinerate.
EFME T
BiCK BN E, SRR EEMATNESRE, HEX TE Ty,
Waste Disposal Method
It is recommended to discharge the battery to the end. Use up the metal lithium inside the
lithium metal battery, and delivered to professional institutions for further treatment.

7. S E AT

ORATHR . SRIAEAESE I, RN I REE IR B AL B AR R AR . R R EFAL
2L b E . d R, REBCREEI N K. FEFTRER T RSO IR NI T .

The battery should not be opened, destroyed or incinerate, since they may leak or rupture and
release to the environment the ingredients that they contain in the hermetically sealed container.
Do not short circuit terminals, or over charge the battery, forced over-discharge, throw to fire.
Do not crush or puncture the battery, or immerse in liquids.

BAE b BAAETF T B S

L Ea A, BIEERES, RIFERMEFERR. THR. EXNOEERNBNIEE
H, BRI BRI R A B T B R R TR .

Precautions to be taken in handling and storing

Avoid mechanical or electrical abuse. Storage preferably in cool, dry and ventilated area, which
is subject to little temperature change. Storage at high temperatures should be avoided. Do
not place the battery near heating equipment, nor expose to direct sunlight for long periods.

R EERRI R

PR BE. BEBNJHBEBAMGT, BT RAEBRIEMRE. 22080 i Rk
BRI ZEERET.

Other Precautions

The battery may explode or cause burns, if disassembled, crushed or exposed to fire or high
temperatures. Do not short or install with incorrect polarity.

8. Hf il ARy

Exposure controls/personal protection

LSl
L HE SR IERT, NRBMGERREITERON, #T T HFRIRE Bl R IRERE —EE
QJ/11.4393-2011.05
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AN EFREXRGET, FREAFRALER.

Respiratory Protection

In case of battery venting, provide as much ventilation as possible. Avoid confined areas with
venting cell cores. Respiratory Protection is not necessary under conditions of normal use.
A

IEFERFMET RLEE.

Ventilation

Not necessary under conditions of normal use.

Bt FE

IEE RS T RLEE.

Protective Gloves

Not necessary under conditions of normal use.

FA B i B v &

IEHEERFA T ALERE.

Other Protective Clothing or Equipment

Not necessary under conditions of normal use.

Rt T IR A B e L A A B P

WIRBIY, BiPFE, BiPREMEF LN 2P SRR BT,

Personal Protection is recommended for venting battery

Respiratory Protection, Protective Gloves, Protective Clothing and safety glass with side
shields.

9. WIEFLRE

Physical and chemical properties

Shi%:  AFTEAR

Appearance: Irregular shape

WIE45: RZUN2020-3789

Ref, No.: RZUN2020-3789

AR MIRE, ABERSRR.

Odour: If leaking, smells of medical ether.

BRI : S

pH: Not applicable as supplied.

WA ST EANASREEN, HAAAER.

Flash Point: Not applicable unless individual components exposed.

G PR BANE S REE, HARAEH.

Flammability: Not applicable unless individual components exposed.
FXTERE: SR HNRFRIEN, HfAER.

Relative density: Not applicable unless individual components exposed.
BB OKEME: ST 2B, HMAER.

Solubility (water): Not applicable unless individual components exposed.
BARTE (FUD: ST BB, HAIER.

Solubility (other): Not applicable unless individual components exposed.

QJ/11.4393-2011.05
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10, FasetEAl R METE
Stability and reactivity

FRsEtE: RIS T WTRNET TRE.

Stability: Product is stable under conditions described in Section 7.

PEBAE AR Ik 70°C DLEERAERE. 2. SIR. HRE. IRE. JFRm. R, KERRE
EERRIFET.

Conditions to Avoid : Heat above 70°C or incinerate. Deform. Mutilate. Crush. Disassemble.
Overcharge. Short circuit. Expose over a long period to humid conditions.

ROgG IR W5, ], K.

Materials to avoid: Oxidising agents, alkalis, water.
ERSY: FEME, JFFRERTENY.

Hazardous Decomposition Products : Toxic Fumes, and may form peroxides.

RefaE: ~EH

Hazardous Polymerization : N/A.

MR RANMEE, BH5RET), THEE, B, MR,

If leaked, forbidden to contact with strong oxidizers, mineral acids, strong alkalies, halogenated
hydrocarbons.

11. FELEHR

Toxicological information

RERGER: T, BRIRBHEER.

Signs & symptoms: None, unless battery ruptures.

WEIR BB IR OL T, VRS AT e X IR B AN B2 R A RV

In the event of exposure to internal contents, vapour fumes may be very irritating to the eyes
and skin.

RN XA R .

Inhalation: Lung irritant.

BRRREERL: X5 B JRA M

Skin contact: Skin irritant.

AR XTHRAS A RIBIE.

Eye contact: Eye irritant

BN T FHE,

Ingestion: Poisoning if swallowed.

THFR TR ANRBEER: REREATME EEEM, KRS HITR. ks
BREUEERRE, FERRESERME, FERE .

Medical conditions generally aggravated by exposure: In the event of exposure to internal
contents, moderate to server irritation, burning and dryness of the skin may occur, Target
organs nerves, liver and kidneys.

12. AR

Ecological information

XL IR H AR A

Mammalian effects: None known at present.
EXEMNE BATRA

Eco-toxicity: None known at present.

EYHENTR: BIEHEVIFER.

Bioaccumulation potential: Slowly Bio-degradable.

QJ/11.4393-2011.05
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HEEE: BRSA DAMRHREE.

Environmental fate: None known environmental hazards at present.

13. g

Disposal consideration

2 bk, SFRMEERIT 70°C, XM SBOMRA/SERE. MR BN T %
FI A .
Do not incinerate, or subject cells to temperature in excess of 70°C, Such abuse can result in

loss of seal leakage, and/or cell explosion. Dispose of in accordance with appropriate local
regulations.

14. iz5ifs
Transport information

B 59 REBMBBREIRE, NRETFE

Label for conveyance: class 9 lithium battery hazard label, Cargo Aircraft Only Label

UN %%5: UN3480

UN Number: UN3480

BIREL: |

Packaging Group: ||

EmS %&5: F-A,S-

EmS No: F-A ,S-|

EBEHEEY: T

Marine pollutant: No

EEHREEELAR: 28 FRb (BREEBTREYHED)

Proper Shipping name: Lithium-ion batteries (Including lithium-ion polymer batteries)

BESE: BYUKE (EREZEERIMHAN) B350 P03 (Amdt. 39-18) (2018 FhR),

B ¥R UN38.3 R FHE k.

Hazard Classification: The goods are complied with Packing Instruction P903 of IMDG CODE
(Amdt. 39-18) (2018 Edition), including the passing of the UN38.3 test.

15. BEHER

Regulation information

ERER
Law information
Cfakadm Ry
{Dangerous Goods Regulations)
Crt fa e Te a1 < 2 TR0
{Recommendations on the Transport of Dangerous Goods Model Regulations)
(H PRtz fa 6 B ran )
{International Maritime Dangerous Goods?}
(R mZR)
{List of dangerous goods?)
CERYHE BE fE e 2490 [ Priz i i 80
{European Agreement concerning the International Carriage of Dangerous Goods by Road?

(e iz eEMmBEARES)

QJ/11.4393-2011.05
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{Technical Instructions for the Safe Transport of Dangerous Goods)
(e YRR EHmS)

{Classification and code of dangerous goods)
CHRMb 2 BAEVR)

{Occupational Safety and Health Act) (OSHA)

CE S REFIED

(Toxic Substance Control Act) (TSCA)
(HRTmREERE)

{Consumer Product Safety Act) (CPSA)
CERFRER TS P i)

{Federal Environmental Pollution Control Act) (FEPCA)
CAMTSRER)

(The Oil Pollution Act) (OPA)

(EEEGE ERMERPUERIN(E02/311/312/313))

{Superfund Amendments and Reauthorization Act TitleIll (302/311/312/313)) (SARA)
(BRERTF RREER)
{Resource Conservation and Recovery Act) (RCRA)
CRARAKED
(Safety Drinking Water Act) (CWA)
Il 65 1R%E)
{California Proposition 65}
(REBFRERD
{Code of Federal Regulations) (CFR)
RIBETEERFR M AT 2.

In accordance with all Federal, State and local laws.

Other information

A3 AR T PR R IRy B PR A R SRR, I e FROB VR AR 35 PR A =) A = i Rt

(SMR032) X, ZBHKESER BB R AE R TR . B N
e, FRRIEMM TSR R, wEEMERSSERPIRERDR, BRIRNZAREIR
A\ (CVC) AR TAE.
This file is only effective to the batteries (SMR032) provided by commissioner SUNGROW
POWER SUPPLY Co., Ltd., which manufactured by SUNGROW POWER SUPPLY Co., Lid..
The commissioner provides the composition information of batteries, and promises its integrity
and accuracy. Users should read this file carefully, and use the batteries in correct method.
Vkan Certification & Testing Co., Ltd. (CVC) doesn’t assume responsibility for any damage or
loss because of misuse of batteries.

QJ/11.4393-2011.05
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oA B
Important

1. ARk Toka il AL BN & oK
The test report is invalid without the official stamp of CVC.

2. RAFAFREPTARE, MEMoHEFIAHRE.
Nobody is allowed to photocopy or partly photocopy this test report
without written permission of CVC.

3. AELHUEN . A SAGI AL TR
The test report is invalid without the signatures of Ratifier, Reviewer
and Testing engineer.

4. B ERBTIRL
The test report is invalid if altered.

SRR EE A FIW, MR R E 2 B TR W AR AR H .
Objections to the test report must be submitted to CVC within 15
days.

6. AR EPOMERARE & A1 5T

The test report is valid for the tested samples only.

il

*HIR E7 IR OWA BRI s RS A FIE AR (R 52 Al 85 w2 /i »*

oo bk RE JTMTHRIFEHTRRERRFT K3 T
Address: No.3,Tiantaiyi Road, Kaitai Avenue, Science City, Guangzhou
China

H, iif(Tel): 020 32293888
5 +(FAX) 020 32293889
R EZR L (Post Code): 510663
E—mail: office@cvc.org.cn

http: //www.cvc.org.cn

QJ/11.4393-2011.05



Client

Manufacturer

Factory

Receiving Date

Test Sample
Type/Model

Test ltems

Test Criterion

Test Method

Description of the
deviation from the

standard, if any

Test Conclusion :
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160008222171

Ruipu Energy Co., Ltd.
: Address: No.205, Binhai 6th Road, Konggang New District, Longwan District,
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TEST REPORT

Wenzhou, Zhejiang, China

-

2019-11-21

Rechargeable Prismatic

Lithium-ion Cell
CB3914895EA

The content of Lead, Cadmium, Mercury

2013/56/EU

Completing
Date :

Sample

AP

CNAS

Sl

BT

£ TNERIN
gl
TESTING
CNAS L0095

Page 1 of 4 Pages

No.: GJW2019-5357

Description :

IEC 62321-4:2013, IEC 62321-5:2013

No deviation

The results comply with the limits of Directive 2013/56/EU

Lu Yating

Tested by: °l'u‘ t/“’“'a’

Zhou Ye

Reviewed by: ‘ZL""VT"

2019-11-27

Xia Qingyun
Approved by: *" Eb}"‘

Title: Director of Engineering
Date of issue: 2019-11-27




No.: GJW2019-5357

1 ICP-OES

VGDY-0137

=l

Page 2 of 4 Pages

oY il o) 1A=

2021.04.17 v

2 Analytical Balance

X§204

VGDY-0127

2020.04.05 v

LTC-R-50334-IEC62321-A0




No.: GJW2019-5357

Test Result

Page 3 of 4 Pages

Result
Test Items Unit MDL Requirement Rechargeable Prismatic
~ Lithium-ion Cell
Lead (Pb) % 0.0002 <0.004 N.D.
Cadmium (Cd) % 0.0002 <0.002 N.D.
Mercury (Hg) % 0.0002 <0.0005 N.D.
Remarks: “N.D.” means “Not Detected” , “MDL” means “Method Detection Limit” .

LTC-R-50334-IEC62321-A0
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Sample Photos

Remark: /

This test report is responsible for the tested samples only. The test report is invalid without the official
stamp of CVC. This report shall not be reproduced, except in full. The test report is invalid if altered.
Objections to the test report must be submitted to CVC within 15 days.

Vkan Certification & Testing Co., Ltd.
Address: No.3, Tiantaiyi Road, Kaitai Avenue, Science City, Guangzhou P. R. China (510663)
Tel: +86-20-32293888 FAX: +86-20-32293889
E-mail: office@cvc.org.cn http:// www.cvc.org.cn

LTC-R-50334-IEC62321-A0
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‘ No.: RZUN2020-3789

far il 4

TEST REPORT

UN38.3

NAME OF SAMPLE:

Lithium Battery Module
PR AR

BT A

CLIENT:

SUNGROW POWER SUPPLY Co., Ltd.
ZL AL

PR e B IR e 378 PR 2 =)

CLASSIFICATION OF TEST:
sRUESZIE

Commission Test

ZHEM R

L b 7]
Vkan Cerfifigati esting Co., Ltd.
BRI
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TEST REPORT

No.:RZUN2020-3789

Page 2 of 13 Pages

Name of samples: Lithium Battery Module

Type/Model:
RS H%: SMR032

M 0 - By Q
Ff i 42 PR T Rt A 64V 50Ah 3,2KWh
Color: White Physical shape: Irregular shape

=S TR = )

FEmIEAR: AR

Commissioned by: SUNGROW POWER SUPPLY
Co., Ltd.

EFEHRAL FCRERHARAF

Manufacturer: SUNGROW POWER SUPPLY Co.,
Ltd.

R FEG IR A R A F

Commissioner address:No.1699 Xiyou Rd., New &
High Technology Industrial Development Zone,
Hefei, P. R. China.

F R SRR S AT KX X K 1699 &

Manufacturer address:No.1699 Xiyou Rd., New &
High Technology Industrial Development Zone, Hefei,
P. R. China.

ISR L AR ST RARTT R X 31K 1699 5

Classification of test: Commission Test

IR TR

Quantity of sample: 4 battery packs, 30 cells
HREE: 4B, 30 e

Tested according to:
MR ERHE: ST/SG/AC.10/11/Rev.6/Amend.1/Section
38.3 ’

Sample identification:
FERIRIRT 5:b14~b4#, cl1#~c30#

Receiving date:

BFEH A 2020-08-21

Means of receiving: Submitted
by commissioner

ET BB

Completing date:
sERCAHE: 2020-09-24

Test item: 7 items
JRAIE: 7

Test conclusion:

Rl gs e

The Lithium Batteries Module submitted by SUNGROW POWER SUPPLY Co., Ltd. are tested according
to Section 38.3 of the Sixth revised Edition Amendment 1 of the Recommendations on the Transport of
Dangerous Goods, Manual of Test and Criteria (ST/SG/AC.10/11/Rev.6/Amend.1/Section 38.3). The test
items are full items. The test results comply with the relevant requirements of the standard.

Y P 't R Y B 4 A RIS 2 ) 320 PR 4 1 L il e

R T R IRMEHEN) RIRARHETFI

Title:
fEHEAHR S

Manager
il
Approved by: Reviewed by:

HeHE:

Tested by:

zka—% sf Tqa il Med buokoa.
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Description and illustration of the sample:

RN VA& Pk
The sample’s status is good
BRI R 57 -
Cell Dimensions/®8 R~ -
Test item Sample No. State Remark
R I H RS RE #HIE
b1#i~b2t at first cycle, in fully charged states

FAXERBEAAYTETBRE )
TA~T.5 after 25 cycles ending in fully charged
b3#~b4a# states

F AR ERBIEA P ELETBRS
at first cycle at 50% of the design rated
capacity

F— AR 7 R A A A R B R
6 R B 50% )
) after 25 cycles ending at 50% of the
design rated capacity

% 25 M EBERBEA PR EI R
EREN 50%

at first cycle, in fully discharged states
FANREF BT 2BCRRE )
T.8 after 25 cycles ending in fuly
c21#~c30# | discharged states -

5 25 MR E AR AN EBRRE

cl#t~c5#

c6#~c10#

c11#~c20#

Description of the sampling procedure:

IR R EA:

Description of the deviation from the standard, if any:

ISR B IRUED A1 BA:

Remarks:
BIE:

Throughout this report a comma is used as the decimal separator.

FAE P UESAB MR

The Batteries have not equipped with overcharge protection. According to commissioner, the
batteries are designed for use only in equipments, Which affords such protection, According to the
UN38.3 standard, the sample is not subject to the requirements of overcharge.

bR LRTERBERYER, RESETEH, ZELOORTTATRE S, W& EWEdExE
fRiF%eE, Y5 UN38.3 Zk, LHMLERBRKE.

LTC-R-4279-UN38.3-A2
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Photos of Samples and Labels/# & B8 B EF7iR

Battery/dith (SMR032 64V 50Ah 3,2kWh)

LTC-R-4279-UN38.3-A2
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Photos of Samples and Labels/# & {8 Fr B #riR =

Inner Cell/ N &5, (CB3914895EA 3.2V 50Ah )

LTC-R-4279-UN38.3-A2
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ST/SG/AC.10/11/Rev.6/Amend.1/Section 38.3

Requirements/FrifEZE K

1 Cells and batteries Mass loss limit: <0,1% /£
FRER5<0,1%
2 Open circuit voltage not less than 90%, The

requirement relating to voltage is not applicable to
test cells and batteries at full discharged states.

BE S B8 5 IT Bt B R R AN AR Tl 56 A JF B Rl TR 1Y
90 % , b B SR ANIE F T 584 e i sy AN s

3 No leakage, no venting, no disassembly, no
rupture and no fire

FEom CHEMB) R, GRS, Tofiefk. Jom
LA TS SRR

The samples b1#~b4# :

No leakage, no venting, no
disassembly, no rupture and
no fire/#i5 79 b1#~ba# (I H
B B THAL AR
e, TR R TE KR
The data is shown in Table
AR WA A

Clause Requirements Result Verdict
) PREER R R Hl
38.3.4 Procedure/i5 15 B —

Test T.1: Altitude simulation/ iR T.1: FEHN

Test cells and batteries shall be stored at a pressure of 11,6kPa or less for at least

six hour at ambient temperature (20+£5°C)/ ¥4 A B IR 20£5°C, KRSE

FIRARKRT 11,6kpa HIFME AT 6 A~/

Requirement/FrHEFE K «

H i 0, ¢ K
%E;L-S;:g :)oa/tterles Mass loss limit: <0,1% /& i The samples b1#i~ba#
1 IR , .

38.3.4.1 S o No leakage, no venting, no P

2 Open circuit voltage not less than 90%, The disassembly, no rupture and

requirement relating to voltage is not applicable to | o fire/S 2y b1#~bA#IIEE

t(?St c‘e‘lls and batteries at full dls‘charied states. B.ORREW. THS. TR

PR E IR RN AME T R T S RN | ok Epu R T k%

4 A = Ay 2 ; 3 e

90 % WL E SR AE F T e i 5e H A R AT BLE The data is shown in Table

3 No leakage, no venting, no disassembly, no | { j¥iE W% 1

rupture and no fire ¥&d (b)) RIGHRH. THE

S Tofete. TR AR KR AE L

Test T.2: Thermal test/iR% T. 2: BE RS

Test cells and batteries are to be stored for/f {L {7l 554U R «

1 For small cells and batteries: one temperature cycle: 72+2°C(6h) —40£2°C(6h)

5T/ RS — R EEH Y 7242°C(6h) —40£2°C(6h)

For large cells and batteries: one temperature cycle: 72+2°C(12h) —40+£2°C(12h)

[SHFRBES A —RIRETEHR Y 72£2°C(12h) —40+£2°C(12h)

2 The maximum time interval between test temperature extremes is 30 minutes/i&

REE g KRB B (8] 9 30min

3 This procedure is to be repeated 10 times/ZE & 10 {X/E3T

4 after which all test cells and batteries are to be stored for 24 hours at ambient
38.3.42 | temperature (20+5°C VER S H T, B 2085 CRISE T & 24 /S p

LTC-R-4279-UN38.3-A2
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ST/SG/AC.10/11/Rev.6/Amend.1/Section 38.3

Clause Requirements Result Verdict
B PRAEESR REEER HE

Test T.3: Vibration/iR%: T. 3: &3

1 Cells and batteries are firmly secured to the platform of the vibration machine /&,
O EL Z R RS & (KMEH) £
2 The vibration: a sinusoidal waveform with a logarithmic sweep between 7Hz and
200Hz and back to 7Hz traversed in 15 minutes/ARZILLIEZ A, LL 7THZ 3G
% 200Hz, SRJGTERD EIE] THz —MEEF, —MERFFL 156 /M4 X a1t
3 For cells and small batteries: from 7 Hz a peak acceleration of 1gn is maintained
until 18Hz is reached. The amplitude is then maintained at 0.8mm (1.6mm total
excursion) and the frequency increased until a peak acceleration of 8g, occurs
(approximately 50Hz). A peak acceleration of 8g, is then maintained until the
frequency is increased to 200Hz. / X FREGF/NEEIL: M 7Hz s, LA 19, BI0E
IR E A, HIEE 18Hz. REHIRIEMREFAE 0.8mm (2WE 1.6mm)
I E AN B 2 tH N 89, RN INHE (K& 50HZ) . SAJEREF 8g, BIIEE Nk
B, EEEIE nE 200Hz,
For large batteries: from 7Hz a peak acceleration of 1g,, is maintained until 18Hz is
reached. The amplitude is then maintained at 0.8mm (1.6mm total excursion) and
the frequency increased until a peak acceleration of 2g, occurs (approximately
25Hz). A peak acceleration of 2g, is then maintained until the frequency is
increased to 200Hz. / Xf FAHEMAM: M 7Hz FFih, LA 1g, REEEE R
25, EFIEE 18Hz. AEASIRIBMAE 0.8mm G 1.6mm) 3 Amzame | ©
I 29, FIVEEINEEE (KR4 25Hz) . SRIGIRFF 29, FIURMEMERAE, EREEN
JmE| 200Hz.
4 This cycle repeated 12 times for a total of 3 hours for each of three mutually
perpendicular mounting position of the cell. One of the directions of vibration must
be perpendicular to the terminal face. /UAIRENHIE o —ANJ7 1) 2 D02 2 BLRE an iR
te, stEANEEA=ATARREN DT R EEE 12 ), 84J5 3 e, 39 /b
.
Requirements/#rifEE 3k

. e qo R D
;ﬁg;;gzgg,?:tenes Mass loss limit: €0,1% /& The samples b#~bd#:
No leakage, no venting, no
disassembly, no rupture and
no fire/4m 58 b1#~bA# ¥ £
M IR TR, G

38.3.4.3

2 Open circuit voltage not less than 90%, The
requirement relating to voltage is not applicable to
test cells and batteries at full discharged states.

FE 38 5 1 B L N AN T IR B 5T T RE BB R AY | AN 25,070 4
007 TR TEA Fr i, | o oo R

3 No leakage, no venting, no disassembly, no Thi qatais shown in Table
rupture and no fire (R C/EE

Fean (R NG, ToHFA. ik, o
LA TG KIS R A
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ST/SG/AC.10/11/Rev.6/Amend.1/Section 38.3
Requirements
FRAEER
Test T.4: Shock/'RL T. 4: rhds

1 Test cells and batteries shall be secured to the testing machine/LAFa & FIFE 32 [E
SEAREFA BT B B it 0 R AR B AR 2R T -

2 Each cell shall be subjected to a half-sine shock of peak acceleration of 150 g,
and pulse duration of 6 milliseconds. Large cells may be subjected to a half-sine
shock of peak acceleration of 50 gn and pulse duration of 11 milliseconds. / X4
A LUEAE 9 150, BE IESXRT M BEf e, PkoPdssk 6 =), KMBEHME%
TR FE 509, F KR FFELET (8] 11 228 02 EsX b i

Small batteries shall be subjected to a half-sine shock of peak acceleration of 150
100850

Mmass

Clause

B

Result
REER

Verdict
Hse

g, (or Acceleration(gn):\[ J which is smaller) and pulse duration of 6

milliseconds, large batteries shall be subjected to a half-sine of peak acceleration

of 50 g, (or Acceleration(g,)= JLM) , which is smaller) and pulse duration of
mass

11 milliseconds/X6E/ B ith LLWEE Ay 150g, (545 [10085°j R EAMED) B IE
. mass
I R, Wb 6 B, KM mIbAS TR AN 50g, (K5
[' Mj M) ARk LR (7] 11 2SR 00 K TSR e

. THASS

38.3.44

3 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/4#F4~ B ba At H
FIE=AEAHEE R B LR T A E R RS2 =rerd, REARTHNEZZIR
i, BIRRZ 18 .
Requirements/FRiEFE K «

1 Cells and batteries Mass loss limit: <0,1% /#

The samples b1#~b4# :

JREER5<0,1%

2 Open circuit voltage not less than 90%, The
requirement relating to voltage is not applicable to
test cells and batteries at full discharged states.

B i 38 J5 T B B HE B A T 36 A0 T B R AY
90 %  BLE R ANE T 58 2T B A B b AT s .

3 No leakage, no venting, no disassembly, no
rupture and no fire

Feah (B M. TR, ik, o
VA S TC S KIS R e

Acceleration= 30.3g,

No leakage, no venting, no
disassembly, no rupture and
no fire/4s 58 bA#~ba# M+
Bh:

W {EnERE= 30.39,

Tl A, k. o
WRELL B ToAs KL

The data is shown in Table
1/EAR WA
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ST/SG/IAC.10/11/Rev.6/Amend.1/Section 38.3
Clause Requirements Result Verdict
= TRAIEESR A G R HE
Test T.5: External Short Circuit/iR% T.5 SMF5E

1The cell or battery to be tested shall be temperature stabilized so that its external
case temperature reaches 57+4 C/{RIFRBIHRETRETA 57¢4°C, UERGK
IR AR SRR B B 5744°C

2 the cell or battery shall be subjected to a short circuit condition with a total
external resistance of less than 0,1 ohm at 57+4°C, This short circuit condition is
continued for at least one hour after the cell or battery external case temperature
has returned to 57+4°C, or in the case of the large batteries, has decreased by half
of the maximum temperature increase observed during the test and remains below
that value. MR IESRE/NTF 0,1Q S HAERERITER, BRI REEK
K3 574 CZRAFERIRA 1 /A L L TR, BREERRERRRS
EM—3r LR R .

3 the cell or battery must be observed for a further six hour for the test to be
concluded,

[XP e B FE M A AT — P TR 6 NN A BE T 4R

Requirements/FRA#EER :

During the test and within six hours after test ,the The samples b1#~ba#
cells or batteries ’

RIS T B 6 AN/NETR, ERASER E no disassembly, no rupture
ERRITR T URZIE 6 MR, Rbsams | fro/ 2 % bli-baf

38.3.4.5

m]
o ] R TRk, THEUR
1. External temperature not exceed 170°C TEKAR

ShERBEAEL 170C The data is shown in Table
2. No disassembly, no rupture and no fire. 1BHENER 1

Toffik. THEATLE KARRE.
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ST/SG/IAC.10/11/Rev.6/Amend.1/Section 38.3

Clause Requirements Result Verdict
=5 FRAEEER REEER Al
Test T.6: Impact / Crush / iR% T.6: #EEH/HE P

Impact (applicable to cylindrical cells not less than 18mm in diameter) /

Hidy GEHTERANT 18 AR M AE Bit)

1 This test sample cell or component cell is to be placed on a flat smooth surface/
A5 IR IR B R P A R A A B — A PG £ P T

2 A 15,8 mm diameter bar is to be placed across the center of the sample, A 9,1kg
mass is to be dropped from a height of 61+2,5cm onto the sample. /¥ —EL#EH
15,8mm FIBUARBIL BB 3 E 5, ¥ —FEs 9,1kg FIMIAN 61+2,5cm B
FETRFIRE

3 The test sample is to be impacted with its longitudinal axis parallel to the flat
surface and perpendicular to the longitudinal axis of the 15,8 mm £ 0,imm
diameter curved surface lying across the centre of the test sample. Each sample is N/A
to be subjected to only a single impact./ ¥ ZH T FIREE, N S FHEE R
ITH SMBCEREE PO EAL 15,8401 ZRTMREWHAMEL. F— M HRE
Z—ikdEE .

Requirements/FRiEE K :

1 Cells external temperature not exceed 170°C.H
ONER BT 1Y i AR R L RSB 170°C

2 No disassembly, no fire within six hours of this

test
REIRE 6 NN Z W, HEMEEYRERNT
RS TCE KIS KA

38.3.4.6 Crush (applicable to prismatic, pouch, coin/button cells and cylindrical cells less
than 18mm in diameter)

[ R CERTHEAR. 858, Wh/damamfER/NT 18 XK REREE R

1 A cell or component cell is to be crushed between two flat surfaces. The
crushing is to be gradual with a speed of approximately 1,5 cm/s at the first point
of contact. The crushing is to be continued until the first of the three options below
is reached. / ¥ B G R ARV ACEER T T, HTEIEZHMAR, 7258
—ANEi R ERDEEERE S 1,6 EKED. FFERRSLHT, HEHIUT=MEL

(a) The applied force reaches 13 kN + 0,78 kN. / /i Jnf /7i£3] 13 F4-+0,78 T4
(b) The voltage of the cell drops by at least 100 mV, /B AT B E T FEE > 100 =K
(¢) The cell is deformed by 50% or more of its original thickness./FithZFFZIL R 15
JEEERT 50% LA I

2. A prismatic or pouch cell shall be crushed by applying the force to the widest
side. A button/coin cell shall be crushed by applying the force on its flat surfaces.
For cylindrical cells, the crush force shall be applied perpendicular to the
longitudinal axis. /A TE B SR st B IR B8 W — Tt FE . ZHA/R0 o 78 FR it 2 AL
IR . AT S 5 20 A T L O e i
Requirements/FrifEZK :

1 Cells external temperature not exceed 170°C &g | The samples c1#~c10#:

558 B R SR TR B R AL 170°C [0 disassembly and no firel
2 No disassembly, no fire within six hours of this j@ﬁjﬂ 071#”"310# LR R
test iR, T KR

S e ST TN 2 J, —H- i i T l
WILERUS 6 AT, TR G R | NS 28 8 shown in Table
AR IR TE RS B4R A2k -

LTC-R-4279-UN38.3-A2
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ST/SG/AC.10/11/Rev.6/Amend.1/Section 38.3

Clause

B

Requirements Result

Verdict
H &

38.3.4.7

Test T.7: Overcharge/IRK T.7: TERH

1 The charge current shall be twice the manufacturer's recommended maximum
continuous charge current/UL 2 il 3 |~ HE7R 0 B R RRLE 70 s FL IR X AR Fo
2 The minimum voltage of the test shall be as follows/A< {3 /> H.JE

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] R FHFEN TR B EAET 18V, AR
IR/ TR R B IR R SR 8 S K 7 R R R RO
fEEHE R 22V Z R IIEBUNE

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/ INFR] FHEHNFTHBERT 18V, K
Ry B RS AP GE BN 76 R EE A Y
1,2 f&.

3 Tests are to be conducted at ambient
temperature 20+5°C, The duration of the test shall
be 24 hours/20+5C FIFIRIEE T, WIaIFLE 24 /N
T

Requirements/friEEK:

No disassembly and no fire within seven days of
this test -
IR SR PRI E 7 R, MEEEAL
HRIB R

N/A

38.3.4.8

Test T.8: Forced discharge/iR%: T. 8: SR H|

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

20:5°C FIFRBE LT, B EETERAE 12V W E R B8 LT omi s, SEE
AT A A B O AR PR BIE T 8 52 MR ORI B it .

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)

J6 7 T e P e e 3 R IR PR R B S BB /NI A S ke kAT, A
(Y SR R S e (] /N SREIE A B R LAFIAG FIE (255

Requirements/FrifEEEsR: The samples c11#~c30#:

. ) - no disassembly and no fire/
{\Aci)scis:tssembly and no fire within seven days of Gl o1 1#~CI0R I RE S -
Tefipth. Jodi KL%

RIS - 3SEEIE 3

LTC-R-4279-UN38.3-A2
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Tabilpd.
. Ales Test T.5:
Mass | OCV TestT1: Aitude Test T.2: Thermal test/ Test T.3: Vibration/ Test T.4: Shock/ External Short
Sample priO; :; prior g RE T, R R T.2: Bl R T.3: I®3h B T4 Wil Circuit/st4y
No test test/ " ) T.5 S 3R5E R
=]
FaS g?ﬁgﬁ; l}ff{ﬁ(ﬁ\f Mass loss(%) C:_’:t?oge Mass loss(%) Cr;;ri\oge Mass loss(%) Cf::t?ge Mass loss(%) Cr::t?ge Temp. (C)
o T =] 0
BRER) | wmion| TERRO) | wmuwen | RIFRO) | wmigon | BERROD | wmpen | BE(O)
bi# | 3272 | 66,890 0,000 99,96 0,000 99,72 0,000 99,99 0,000 99,98 57,4
b2# | 3273 | 67,020 0,000 99,78 0,000 99,73 | 0,000 99,99 0,000 99,99 57.7
b3# | 3258 | 66,900 0,000 99,94 0,000 99,73 0,000 99,99 0,000 99,99 57,6
b4z | 3335 | 66,980 0,000 09,85 0000 | 9972 0,000 99,97 0,000 99,99 57,9
| R " Tabls?: Crush [ 2.9k
TestT.6: sa;‘;.':;“ c1# 2 3 o o5 oot oTh o8 cot c1o#
c;“;';é& %%’itfj’gg"(‘jf“ 3206 | 3292 | 3209 | 3206 | 3208 | 3202 | 3291 | 3207 | 3205 | 3204
TE{T;‘E ((E)) | 242 24,1 244 24,0 243 24,1 243 24,5 24,2 24,0
A,
Tab 63 Forotyidischarge /258 Bahligs
Sa;g:.fé‘“' c1i# c12# c13# cl4#t c15# cl6 c1T# clsi ok c20#
TestT.8: OCV prior to
oed | test/ MBI 2,801 2,814 2,818 2,809 2,807 2,808 2,821 2,804 2,812 2,811
discharge / Sam(\lfe] No T— —
R T8 #‘:% r c21# 224 c23# c24# 254 c26# c27# c28# c29# c30#
Ll OCYV prior to
test/ RIATE | 2,802 2,821 2,819 2,815 2,805 2,818 2,813 2,803 2,819 2,820
_ | E) _ |

LTC-R-
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o

Important

1. #RE FoRI B BN B T RN
The test report is invalid without the official stamp of CVC.

2. REFARBEBERE, AMEHSHWEFAHKE.
Nobody is allowed to photocopy or partly photocopy this test report
without written permission of CVC.

3. AfETLHHEN . HENSAGM AL TR
The test report is invalid without the signatures of Ratifier, Reviewer
and Testing engineer.

4. FWEHRBTL.
The test report is invalid if altered,

5. XM ELEF I, MTUERE 2 HE+ RN AN H AL
.
Objections to the test report must be submitted to CVC within 15
days,

6. AR AU IERAE SR TR
The test report is valid for the tested samples only.

7. AR RANAFEHAE, PRANEL, PREAAET
“NIA R ANER
As for the Verdict, “-” means “no need for judgement”, “P” means
“‘pass” , “F” means “fail” and “N/A” means “not applicable”.

wkfR E7 R OMA BT s TS RIZE R EFI], HF B AT . **

#yo ke fE TR R RKERRE K 3T
Address: No.3,Tiantaiyi Road, Kaitai Avenue, Science City, Guangzhou P. R.
China.

B, 15(Tel): 020 32293888
&  E(FAX): 020 32293889
M B 4 hg (Post Code): 510663
E-mail: office@cvc.org.cn
http://www.cvc.org.cn
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