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TEST REPORT

NAME OF SAMPLE: Li-ion Battery

F 8 A R HETERLA
CLIENT: Huizhou BYD Battery Co., Ltd.
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CLASSIFICATION OF TEST: ~ Commission Test
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Commissioned by: Huizhou BYD Battery Co., Ltd.
Z 5 S O LV e H A B 2 )

Name of samples: Li-ion Battery

HhAREETE R

Commissioner address: Xiangshui River,
Huizhou, Guangdong, P.R. China

Z AR R AL )R EN TR X i K

Daya Bay,

Type/Model:
Al S HA%: C12_4S. C12_48I
12,8V 200Ah 2560Wh

Manufacturer: Huizhou BYD Battery Co., Ltd.
3 T RN L ek it A R A )

Appearance: Black

HREIBE R E

Manufacturer address: Xiangshui River, Daya Bay, Huizhou,
Guangdong, P.R. China
38 B Ak ) AR A A T RS DX K ]

Trade mark:
HWAr:BYD

Factory: Huizhou BYD Battery Co., Ltd.
A PR N L it A R A

Quantity of sample: 4 battery packs,25 cells
B HE: 4N A, 25 S

Factory address: Xiangshui River, Daya Bay, Huizhou,
Guangdong, P.R. China
AT R T ARAE BN T O X R K]

Sample identification:
B AR F 5 b 1#~ba#, c1#~c25#

Classification of test: Commission Test

gy 2 5 ZRHEMK

Means of receiving: Submitted by manufacturel

AT R HlEE R

Tested according to:
MR AR ST/ISG/AC.10/11/Rev.5 Section 38.3/Amend.1

Test item: 7 items
MRIE: 73

Receiving date:
BAEH 1 2013-04-15

Completing date:
% TRk E i 2013-06-17

Test conclusion:

o a7

The Li-ion Batteries submitted by Huizhou BYD Battery Co., Ltd. are tested according to Section 38.3
of the Fifth Revised Edition Amendment 1 of the Recommendations on the Transport of Dangerous Goods,
Manual of Test and Criteria (ST/SG/AC.10/11/Rev.5 Section 38.3/Amend.1)

A L3 A TR 26 TR OB T i A, e T el i T BE A ) 28 FABATIR

EIE 1 55 38.3 R T .
Test result: Pass
MR @it

Huang Kun

Approved by:

ok M
Van

Reviewed by:

AL ” : :E!!ﬂ'

Zhang Siyao
Tested by: L
- 1[@56'
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Description and illustration of the sample:
b LU KA

The sample’s status is good

FE AR DL R

The conditions of the batteries of samples No. b1# to b4# are at first cycle, in fully charged state.

FES DT D 1#-D2# IR Ay 55— AN A 78 PR F ol 391 5 4 70 HDRAS (it

The conditions of the batteries of samples No. b5# to b8# are after fifty cycles ending in fully charged
state.

FEf S5 b3# -bA#IPIRA AL+ AN 78 LSO BRI 45 R i 58 4 7 RS IR Hi s

The conditions of component cells of samples No. c1# to c5# are at first cycle at 50% of the design
rated capacity, in fully charged state.

FEM S c1# -COHIPIRA A 26— A2 78 OB A YT 58 4 78 IR A F B A R VOB Y 50%.

The conditions of the batteries of samples No. c6# to c15# are at first cycle, in fully discharged state.

FEah S5 cO#-c15#IKPRA b B85 — AT 7 F s F ) 01 56 4 TR A 1) PR

The conditions of the batteries of samples No. c16# to c25# are after fifty cycles ending in fully
discharged state.

P g 5 c16# -C2E#IFPIR A A A8 TS 78 Hu B Y 45 3 58 A O RS K L it o

Description of the sampling procedure:

HORERE Py 1) 1 W

Description of the deviation from the standard, if any:
DR G AT A AR IR U

Remarks:

ik

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

At b BOE S A M
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Photos of Samples and Labels/# 5 B8 B & A51iR
Hit/ Battery (C12_4S 12,8V 200Ah 2560Wh)

A e IR L Bt
P
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Photos of Samples and Labels/# i B8 B &A1
MLt/ Battery (C12_4SI 12,8V 200Ah 2560Wh)
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Photos of Samples and Labels/# & BB R R ARIH
i/ Cell (C12 3,2V 200Ah 640Wh)

LTC-R-4081-UN38.3-A0
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Clause Requirements Result Verdict
) FRAEEE K kL R Hl5E
38.3.4 Procedure/JiiX & —
Test 1: Altitude simulation/fllik 1: = EEHRL
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)/ ¥ FLC R AR 4 20£5°C, KAk
JIAAKT 11,6kpa FIFREE I A7 AT 6 AN
Requirement/Fr#EE K : The samples
1 Cells and batteries Mass loss limit: <0,1% /¥ i J5i & 4% b1#~bdi# :
%:<0,1% No leakage, no
38.3.4.1 2 Open circuit voltage changed not less than 90%, The V(_antlng, | no P
requirement relating to voltage is not applicable to test disassembly, ) 20
cells and batteries at full discharged states. rgpture and no f'rle:l/’ﬁ
FE AR5 T 3 0 R SR TR0 H FFBRR 10 907% 0 ;%%”¥§ﬁﬁ%g
ERANE T 58 A A HL G A L A Bkt JLEIS L
. . il JCRIZR LA TG AE K
3 No leakage, no venting, no disassembly, no rupture %
and no fire Ffil (LD NICTRM. LB M. Lo, G
WL T KIS R The data see table1/
il WA
Test 2: Thermal test/JiR 2: Hpi
Test cells and batteries are to be stored for/ i A7 ¥ 5410 F -
1 one temperature cycle: 72+2°C(12h) —40+2°C(12h) /— X i & & 3K A
724+2°C(12h) —40+£2°C(12h)
2 The maximum time interval between test temperature extremes is 30 minutes/i&
JEE B At 5 K] B B6F 1] 2 30min
3 This procedure is to be repeated 10 times/HE & 10 X
4 after which all test cells and batteries are to be stored for 24 hours at ambient
temperature (20+5°C)MEIAZE R )5, HEIAE 20£5°CIR4AT T & 24 /N
38.3.4.2 | Requirements/fifE Tk The samples P
1 Cells and batteries Mass loss limit: <0,1% /¥ i it &= 4 bi#~bds :
5<0,1% No leakage, no
2 Open circuit voltage changed not less than 90%, The | Venting, no
requirement relating to voltage is not applicable to test | disassembly, —  no
cells and batteries at full discharged states. rgpture and no f'ri]/%
5 T Bt T SR T 0 3 TP MR 90 % ;%3”¥§Eﬁ$%
3SR NI P T8 A 1 P R e “ﬁnﬁf s b
3 No leakage, no venting, no disassembly, no rupture ﬁz; EHLEIDY S ES
and no fire M4
FEfL R NETRW. LEME. Lo, L LLLE | The data see tablet/
HRIG R A WA 1

LTC-R-4081-UN38.3-A0
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Clause

G

Result

WAL R

Requirements

PREEER

Verdict
A&

38.3.4.3

Test 3: Vibration/Ji& 3: #&zh

1 Cells and batteries are firmly secured to the platform of the vibration machine /Hi

AR PR M A IS & (AT b

2 The vibration :a sinusoidal waveform with a logarithmic sweep between 7 Hz
and 200 Hz and back to 7 Hz traversed in 15 minutes/#z) LLIE5Z i B, DL 7Hz
BG4 200Hz, RJEAERCD RIE] 7THZ S —AMEF,  —AMEFFLE 15 73 o
BAtik.

3 the logarithmic frequency sweep is 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 2 gn occurs (approximately 25Hz), A peak acceleration of 2 gn is
then maintained until the frequency is increased to 200 Hz/%J £t 14 45 : )\ 7 #5 2% T
SRTREF 1gn BRI H R 18 B2z, REHIRIEIRFF(E 0,8 =K (Ll
1,6 =KD JFBG ISR B B o L B 2gn (B L1k 25 2% F ik
TFEORFRAE 2gn EL BI04 3E N 31 200 #£2% .

4This cycle repeated 12 times for a total of 3 hours for each of three mutually

perpendicular mounting position of the cell /LAYRS] 1) A —ANJy [a] A 20 S 6 EAE
W, SRR LIS = AN BAH IR BT 1) B AEER 12 9k, 3L 3 AN

Requirements/frifE K .

1 Cells and batteries Mass loss limit: <0.1% /F & Jfiit 41 | 1he samples b1#~bds:

:<0,1% No leakage, no
. venting, no
2 Open circuit voltage changed not less than 90%, The disassembly, no

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

A it T 36 T % HL s AR T8 i T i L I 1) 90 %, it

rupture and no fire/%
59 DA#~DARINIFE -
TR LEM. oo

FORANE T 58 28058 HL AR FE AT s
3 No leakage, no venting, no disassembly, no rupture
and no fire

Fedh Gl NGB CEM. oo, TR L&
HRIMG R

fitt . ML TCE K
W%

The data see table1/
HdE W2k 1

LTC-R-4081-UN38.3-A0
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Clause Requirements Result Verdict
) FRAEZESR WRREER Hl5E
Test 4: Shock/Test 4: Mk
1Test cells and batteries shall be secured to the testing machine/LARz [l 146 4 [
SE AT ABEAS FCS R FLHLRE il 1 4 B G A E R 1
2 shock: a half-sine shock of peak acceleration of 150 gn and pulse duration of 6
milliseconds, large cells and large batteries shall be subjected to a half-sine or
peak acceleration of 50 gn and pulse duration of 11 milliseconds/* 44> Hi, 8L
W ARk 150gn 1R)>F IE 5L s B i o, JDkRRat 6 200, RALHIB AR B it
ML 52 B NN SE 50gn APk P HFEEI 1] 11 22 R0 E X Bl o
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:A™ Hi il H i 21
AT = A HOAH I 5 PR 2 BT AL B T [ 2252 =ik by, B A1 R TT ) 4% = IR
38344 |y, MILLZ 18 Ybiki. P
Requirements/brfE 23K : The samples
1 Cells and batteries Mass loss limit: <0,1% /FEf RS | b1#~ba#
0,
R=0,1% No leakage, no
2 Open circuit voltage changed not less than 90%, The | venting, no
requirement relating to voltage is not applicable to test | disassembly, no
cells and batteries at full discharged states. rupture and no fire/%
FE RS 5 T % B Y AMIC TR BT TT RS HUR I 90 % 0t | 508 bA#~bA#IIFE i :
BESRAN T T 58 8056 F Y L i BT L T TCEM. oy
3 No leakage, no venting, no disassembly, no rupture | f#. JTCHEZLLL R TEHE K
and no fire e
% 0 3 N TR =y VAN SN
g;:é;g%;ii%ﬁ{&‘ TR TEor s R R The data see table1/
OREH et W% 1
Test 5: External Short Circuit/iliR 5 FME&E %
1The cell or battery to be tested shall be temperature stabilized so that its external
case temperature reaches 55+2 °C/{RFFAL AT LR TE 55+2°C, DUEFHEL
LT i AP B IA B 55+2°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 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/ {EE T, KL IER /T 0,1 BRUF) Ao PH 28 T % 1
/NIRF R RS T P D e 5 3 5542°C .
3 the cell or battery must be observed for a further six hour for the test to be
38345 | ooncluded P
DRF R B L A — 0 WL 5% 6 AN/ A fE T Sk
Requirements/frifE K .
, . The samples
1 Cells’ or batteries’ external temperature not exceed bl1#~bd#
170°C '
SRR IS 5) 56:2°C.2 5 6 Al | 1O dsassombly. B
HAMRIRFE N AL 170°C %F;j Pl
Y ~ . HH 2
2 No disassembly, no rupture and no fire within six hours y 20
of this test ;jifﬁ%%w&u&%
. S N o, Ry VN L
HL SO B FL VL A S T U B MK S 3 B5542°C 2 J5 6 AN/ The data see tablel/
o, NGO TORERRICE KILG KA. O T2 1

LTC-R-4081-UN38.3-A0
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Clause Requirements Result Verdict

B PREEER WAL R HIE

Test 6: Impact / Crush / JU3& 6: Ed/HFE
Impact (applicable to cylindrical cells greater than 20mm in diameter) /
fiEy GEHITHARKT 20 2K I B AR ] H i)

1 This test sample cell or component cell is to be placed on a flat smooth surface/
H AL T A S B S ) U TR — A PG R~ 1

2 A 15,8mm 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./#—EH#& N
15,8mm MIBIARE i HABCE S, KB 9,1kg AN 61+2,5cm 1)
FEF ) B

3 The test sample is to be impacted with its longitudinal axis parallel to the flat

38.3.4.6 surface and perpendicular to the longitudinal axis of the 15,8 mm % 0,1mm N/A
diameter curved surface lying across the centre of the test sample. Each sample

is to be subjected to only a single impact./ #32 5 R FE, PN L 7 HH (K 2R 1
AT I SRR O EAE 15,8 +10,1 Z XK hR AT . Mk
Rz — k.

Requirements/FrifE 5k «

1 Cells external temperature not exceed 170°C.. H .tk H
LI 5 e R TR FE N AN I 170°C

2 No disassembly, no rupture and no fire within six hours -

of this test
WIS G 6 NN 2 W, HLE R A 4 ot N TG 4 fid Al
Toh KIS KA

Crush (applicable to prismatic, pouch, coin/button cells and cylindrical cells not
more than 20mm in diameter)

[HYRs GE TR, 8838, B /A b Al BARAVE T 20 22K A [ AT T Hidt)

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. / ¥ Wit sl O /T ML/ I AS PN R B I, B Rk, 7658
AN R E R RA N 1,6 HUKIRE . B FREd AT, EBHILLL N =R
Z' R

(a) The applied force reaches 13 kN + 0,78 kN. / jiti (¥ }Jit ¥ 13 F4-20,78 T/
(b) The voltage of the cell drops by at least 100 mV,/Hi it (1) HL K R &%/ 100 24Kk
(c) The cell is deformed by 50% or more of its original thickness./FHiith 4% Ik 7 4
JEFEM 50% LA | P
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. /

AT T e AR e vV 1 DA i B PR T s o 10/ 1T 71 P s S A FG -4 38 T it s
T N5 Ik T 180 5 T i s o

Requirements/FrifE £k : The samples c1#~c5#:
1 Cells external temperature not exceed 170°C. .58l | no  disassembly, no
L) B e 2R T L P N AN B I 170°C rupture and no fire/%
2 No disassembly, no rupture and no fire within six hours | =34 c1#~c5#[EE N :
of this test TR T kIS
WL NG 6 N2, HOSHERAGYH BN G/ EF | The data see table2/
T KM KA HiE W2k 2

LTC-R-4081-UN38.3-A0
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Clause Requirements Result Verdict

= FREE SR WAL R A&
Test 7: Overcharge/JUli& 7: i 75 H

1 The charge current shall be twice the manufacturer's recommended maximum
continuous charge current/L 2 %55l ) #E#7 1B KR4 78 H FEL IR KR 5l 78

2 The minimum voltage of the test shall be as follows/ AR % /s HL s Ky -

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/ &) FHEERI 7
R AN 18V, AR R /) 7o H FEL S B A% /N T
(K1) bR de K78 i R B ot 22V

b) When the manufacturers recommended charge
38.3.4.7 voltage is more than 18V, the_minimum voltage of the N/A
test shall be 1,2 times the maximum charge voltage/ Ui
R FMEAE M R 18V, AMBRR 15/ 78 L
Ii1% 1,2 £ 1)) 50b5 A de oK 7o B HL s

3 Tests are to be conducted at ambient temperature
20+5°C, The duration of the test shall be 24
hours/20+5°C A EGUR E T, RIS FFE: 24 /i)

Requirements/Fruk 25K :

No disassembly and no fire within seven days of this test

I AE SRR P ARG 5 7 R, NIEMRAEH KL i
SRt

Test 8: Forced discharge/Jlli® 8: 3& &I

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°CIPRBEILE T, R B HUEEREAE 12V 1 E YR BT ORISR, L
UL U 4 A HLLS A IR B3 T R E A B KT L LA

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)

e (00 H YR I A IPRAE DB s b ) B IS NI R I T ORBRAS , BRAS HLS
(RIS BN 1] VNN DA BUE R BR AR LU CHD .

; v The samples
Requirements/rifk 2K CBH~C25H: pNO
No disassembly and no fire within seven days of this test | disassembly and no
gﬁi%ﬁiﬁ%qﬂﬂﬁﬁ%)ﬁ TRW, NEMRRAAI, |G e

’ e GO A KL
%
The data see table4/

s W 4

LTC-R-4081-UN38.3-A0
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Table1: T1~T5/ % 1. il% 1~ik% 5
Test 5:
S Mass OC\: Tessitmlijétlitg::/de Test 2: Thermal test/ Test 3: Vibration/ Test 4: Shock/ E)étr(]acr)?tal
ampl | priorto | priorto . at R 2 # R 3 IRz 3t 4: 7 _ohort
eNo. | test/ik | test/ik Wik 1. BRI AR 2: st et 3: $eah R 4: Heki Circuit/Jili
LY | RAURR | R 5 SRS
(9) (V) Mass loss(%) |Change ratio | Mass loss(%) [Change ratio | Mass loss(%) | Change ratio | Mass loss(%) | Change ratio | Temp. (C)
FUESR(%) | HIE(%) | BESK(%) | BE(%) | BUESR(%) Hi s EE (%) JUE AR (%) H A (%) WAL (C)
b1# 26,852 13,201 0,011 100 0,026 99,87 0,000 99,98 0,003 100 55,3
b2# 26,793 13,201 0,014 99,99 0,022 99,86 0,003 99,99 0,000 100 55,4
b3# 26,852 13,201 0,014 99,99 0,026 99,87 0,000 100 0,000 99,99 55,3
b4# 26,880 13,200 0,011 100 0,026 99,88 0,000 99,99 0,003 100 55,2

LTC-R-4081-UN38.3-A0
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Table2: Crush / % 2:$% &
Sag‘:%ego' cl# cot 3 ca# c5#
Test 6: S@/ﬁ%&;oﬁ?t / 3,267 3,270 3,269 3,269 3,266
Crush / :I'Lem )
W 6B %H}‘;; ) 27,3 25,8 26,1 27.4 26,5
fniys-4
Test result /
T i P P P P
Table 4: Forced discharge / 3% 4. 5l
Sag%'qe;o' co# cT# c8# co# c10# c11# 124 c13# c14# c15#
?;t\%%ggé E(t\‘jft 2,513 2,633 2,428 2,632 2,623 2,575 2,518 2,582 2,617 2,601
’._\L N,
Test 8:
Forced Te;;:ﬁ‘ﬂ%!t / P P P P P P P P P P
discharge / S L ’%’”N
Wi 8: 3 agpneg ° c16# c17# c18# c19# c20# c21# c22# c23# c24# 254
B Y
OCYV prior to test /
(V) 2,586 2,512 2,672 2,537 2,544 2,540 2,655 2,489 2,537 2,551
T‘f;gi[e;ﬂ%!” P P P P P P P P P P
4G

LTC-R-4081-UN38.3-A0
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i ==

Important

1. AARE TR AL A5 BB 2 TRl
The test report is invalid without the official stamp of CVC and Paging seal
of CVC.

2. REAWNK 2P FE, NI HIAR S
Nobody is allowed to photocopy or partly photocopy this test report
without written permission of CVC.

3. ARk LHAEN . HHAZ NP N TR
The test report is invalid without the signatures of Ratifier, Reviewer
and Testing engineer.

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

5. RRIAR S A AW, NIRRT Z HR - R kg6 By 3
o
Objections to the test report must be submitted to CVC within 15
days,

6. AR DO BRI S 7157 .
The test report is valid for the tested samples only.

7. FERE I RIRATRERE”, PR N, PR A,
NIAF R AT
As for the Verdict, “-" means “no need for judgement”, “P” means
“pass” , “F” means “fail” and “N/A” means “not applicable”.

o ke P E O TTMT R R KE R 3T

Address: No.3,Tiantaiyi Road,Kaitai Avenue,Science City,Guangzhou China
15 (Tel): 020 32293888

& H(FAX): 020 32293889

3 4 5 (Post Code): 510663

E-mail: goffice@cvc.org.cn (goffice@gtihea.com)

http://www.cvc.org.cn

LTC-R-4081-UN38.3-A0



