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Name of samples: Lithium-ion Battery Pack
FE i 2 PR 1 HL i

Type/Model:
RS HRS: 12.8V 200Ah
12,8V 200Ah 2560Wh

Appearance: Black

APt

Trade mark:

FibR: -

Commissioned by: Shandong Haicen Power
Co Ltd

ZHEHAL:

Manufacturer: Shandong Haicen Power
Co Ltd

A AL

Commissioner address: Lithium Battery
Industrial Park,High-tech Zone, Zaozhuang City,
Shandong Province, China

AL

Manufacturer address:Lithium Battery Industrial
Park,High-tech Zone, Zaozhuang City,
Shandong Province, China

AR PE BT M

Classification of test: Commission Test
K2 5] 0

Quantity of sample: 8 battery packs, 25 cells
FE AR 8 N HITAH, 25 AN Hts

Tested according to:
I kR #E : ST/SG/AC.10/11/Rev.5/Amend.2/Section
38.3

Sample identification:
¥ ARIRT 5 :b1#~b8#, c1#~c25#

Receiving date:
HEHI: 2020-07-08

Means of receiving: Submitted
by commissioner

e 7l L HPALERE

Completing date:
SERH . 2020-08-17

Test item: 8 items
WATTE: 8T

Test conclusion:
6 4514

The Lithium-ion Battery packs submitted by Shandong Haicen Power Co Ltd. are
tested according to Section 38.3 of the Fifth Revised Edition Amendment 2 of the Recommendations on the
Transport of Dangerous Goods, Manual of Test and Criteria (ST/SG/AC.10/11/Rev.5 Amend.2/Section 38.3).
The test items are full items. The test results comply with the relevant requirements of the standard.

£ BRI B A, KiE CGRT RS TEm i) W m bR e
FME BT AZIE 2 25 38.3 ik TR, R AETH, RS RAF & FrrER R ER
Seal of CVC
CVC Ei&

Date of issue:
%% H#:2020-08-17

Approved by:
LT

Reviewed by:
%

Tested by:
oRilF
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Description and illustration of the sample:

FE it U B S R
The sample’s status is good
FESCIRIL R4
Test item Sample No. State Remark
T H B g 5 R #E
b1#i~bA ?ifirst cﬁ/cle, in fglly chargfd state ‘ i
T1~T5 C e = N GV B PR o L ER I
' ' b5H~bat at fifty cycle, in fully charged state
5 TS 78 HUBCH Y 5 4 FE HUIRZS
at first cycle at 50% of the design rated
capacity
.6 CTHCR | sy A2z 5 7 H O 0 M B -
A& 50%
b1#i~bAd at first cycle, in fully charged state using undamaged
BB R A e e RE | samples  previously
7 at fifty cycle, in fully charged state used\ in /t\ests T1lT5
D=0 | G- B I A A AR | e 1 O
AR IR i
Bi~c15# at first cycle, in fully discharged state i
55— AN ST A RO A I e A RS
T.8 after fifty cycles ending in fully
c16#~c25# | discharged state -
AN S 78 R A ) 8 A RUIR S

Description of the sampling procedure:

HORERE PP 1R U B

Description of the deviation from the standard, if any:
DR EE RAFF A bR I i B

Remarks:

ik

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

AR LLE S A MU

LTC-R-4279-UN38. 3-A0
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Photos of Samples and Labels/#E & f& F K briH

Battery/Fiith  (12,8V 200Ah 12,8V 200Ah 2560Wh)

7L\F EPO4 BATTERY
12.8V200Ah

LTC-R-4279-UN38. 3-A0
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Photos of Samples and Labels/# 5 {8 & FriR

Inner Cell/ N #HE & (LFP 26650 3,2V 4000mAh )

LTC-R-4279-UN38. 3-A0
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ST/SG/AC.10/11/Rev.5/Amend.2/Section 38.3

Clause

B

Requirements Result

PRAEER WAL R

Verdict
HE

38.3.4

Procedure/JllifH 5

38.34.1

Test 1: Altitude simulation/JUiR 1: HEHE#L

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 )/ ¥ HLC AT AR IR B 9 2045°C, KA &
JIAARKT 11,6kpa FIFREEHICAEA T 6 N/

Requirement/trifE B R . The samples
1 Cells and batteries Mass loss limit: <0,1% /Ff 5 i =i 2k b1#~b8% :

<0,1% No leakage, no
2 Open circuit voltage not less than 90%, The requirement | Venting, no

relating to voltage is not applicable to test cells and disassembly, no
batteries at full discharged states. rupture and no fire/

FE RS0 T5 TP S4B RS B0 P ) 907 s | 1 73 DI DBHIOE
SRANE T 576 A e LA LT FL S i ﬂi w/ i
3 No leakage, no venting, no disassembly, no rupture and J&%gkfﬂ%l =
no fire FEit CHLMD MIGIRM. LA, e, L
NI KGR The data see
table /44 W3 1

38.3.4.2

Test 2: Thermal test/JliRk 2: Fapds

Test cells and batteries are to be stored for/ it 77 i 2 4E 40 T -

1 one temperature cycle: 72+2°C(6h) —40+2°C(6h) /— iR FEIEIR Ky 72+2°C (6h)
—-40£2°C(6h)

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

JE£ 2 4 fe K B] B N 1] 29 30min
3 This procedure is to be repeated 10 times/FE & 10 XIE3F

4 after which all test cells and batteries are to be stored for 24 hours at ambient
temperature (20+5°C)/EI L G, HEIBAE 20£5°C I T H6E 24 /.

Requirements/fy 2R The samples
1 Cells and batteries Mass loss limit: <0,1% /45 i 412k b1#~b8# :

<0,1% No leakage, no
2 Open circuit voltage not less than 90%, The requirement | venting, no
relating to voltage is not applicable to test cells and | disassembly, — no
batteries at full discharged states. Q?p.:t.”fe and no fire/
P B R RN T ST 1) 90% e | 579 DI-oBHIHE
SRARIE T 58 42 78 FL A LV Lt W : 0 U AL

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

no fire AR T KIS

Fesm (D NIETRE . TBHER . L. TR TE | The data see
KRR table1/44 W% 1

LTC-R—-4279-UN38. 3-A0




Ref. No. :RZUN2020-2680

Page 7 of 14 Pages

ST/SG/AC.10/11/Rev.5/Amend.2/Section 38.3

Clause

B

Result

WAL R

Requirements

PRAEER

Verdict
HE

38.3.4.3

Test 3: Vibration/JiR 3: #R3h

1 Cells and batteries are firmly secured to the platform of the vibration machine /H
ST [ 2R e R & (T k

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/#&z1 LAIE5Z 330, LA 7THz
WM 200Hz, SRIGTEIRAIE] THz y—MEH, — MEFHFSE 15 S Bh e E0T
Mtik.

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 8 gn occurs (approximately 50Hz), A peak acceleration of 8 gn is
then maintained until the frequency is increased to 200 Hz/X} $d345 4: A 7 #% 24 7T
SRORFF 1gn MK INIR E B RIS N 18 ik, AJEHIRIEIREFE 0,8 2K (S
1,6 KD FFHIINAR BB HANE XS] 8gn (FFL1y 50 22> , #&AKm
HEORAFAE 8gn B2 HZ 1S N ] 200 H#2% .

4This 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. /CAHRZN I —ANJ7 7] Db 20 A T ELRE A
P, SIS =AEAIEE R LR 12 K, BT 3 AR, 3t 9/l
i

Requirements/ti i E R -tl;?; o samples

1 Cells and batteries Mass loss limit: <0,1% /A 5 i & 451 2 '

<0.1% No leakage, no
' - . , venting, no

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

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

FE a6 5 T i FR s S ANMIS TR 50 BT T8 B S D 90 % 1 22
SRANE T 58 A T80 A L T R L

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

Feah CRRIMD BGI. JEHES. ok, TR bl EH
KR HEAE

rupture and no fire/
5N b1#~bBH#INIFE
ah e G T HE
R TR, ToREER
LAR T KBLG

The data see
table /%45 W% 1

LTC-R—-4279-UN38. 3-A0
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ST/SG/AC.10/11/Rev.5/Amend.2/Section 38.3

Clause Requirements Result Verdict
B FRUEEER RS H5E

Test 4: Shock/MlliR 4: ph7

1Test cells and batteries shall be secured to the testing machine/ LAz [#] 1) 622 [#

SE AT AR LR LR i Y 4 B G AR 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/*F 44 it 8L

W LLUEAE A 150gn (I IESZ IR ey, Bkohdesl 6 240, KZY st AR AL Hajth

HINZ 52 B K INIE EE 50gn FHBK i #FEEIN 1] 11 A0 1R X

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/%&:A™ it 5% H jth 2H.

JRAE A HAH 3 B A 22 2 07 7 I IE 7 IR 252 =ik e, 3 AE T M & 52 =1k
38.3.4.4 |y, MILLZ 18 Kbifi. P

Requirements/FrifEZ 3K : The samples

1 Cells and batteries Mass loss limit: <0,1% /A=K | b1#~b8# -

=0.1% No leakage, no

2 Open circuit voltage not less than 90%, The requirement venting ge, no

relating to voltage is not applicable to test cells and disassémbly no

batteries at full discharged states. rupture and’no fire/

FE a0 5 T HUE B AMIS TR B AT R B F R ) 90 % 2L | 45 54 b1#~b8HIFIFE

SRANE T 58 28058 A L T R EL A iGN T HE

3 No leakage, no venting, no disassembly, no rupture and | 5. JEf@ik. JTEHEz

no fire DY TEDSIE

Fedn (Rl RGN TCHER. Toffk. TTHRUKLTTE Th dat

KI5 S g

table /%4 W3 1

Test 5: External Short Circuit/Jlif 5 #MEiE %

1The cell or battery to be tested shall be temperature stabilized so that its external

case temperature reaches 55+2 C/{RFFAIIA RN EFRE E 55+¢2°C, LUE

LT il 7P R B2 1 B 5542°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/AFE M IEFAA/INT 0,1Q Ha HLFH B BR AT ARG, A

AR PE R B 55+2°C 2 Ja IRFFRLEERAS 1 /ML F.

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

1 LR B LA R — AP WS 6 AN/ A BE T & iR

Requirements/Fr ik Z 3K :
During the test and within six hours after test ,the cells or
batteries

FEMNAGE AR T LA S 2 S5 6 AN/ P, HES Bl R A
1. External temperature not exceed 170°C
SRR EAE L 170°C

The
b1#~b8# :

no disassembly, no
rupture and no fire/
45N b1#~b8H#INIFE
ah: AR OB

samples

2. No disassembly, no rupture and no fire. CLE T KI5
TofliR . TEHATEE KB R A The data see
table1/£ 4% L5 1

LTC-R—-4279-UN38. 3-A0
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ST/SG/AC.10/11/Rev.5/Amend.2/Section 38.3

Clause

B

Requirements Result

PRAEER WAL R

Verdict
HE

38.3.4.6

Test 6: Impact / Crush / Ji& 6: #Ed/HFE

P

Impact (applicable to cylindrical cells not less than 18mm in diameter) /
i CEHTERANT 18 Z K FEFE I itk

1 This test sample cell or component cell is to be placed on a flat smooth surface/
FHRIR AT it FH AR F RS B B FRUES TBUE — A PG 1)~ 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./#—E &N
15,8mm MBRKE b HCE 5, K —FiER 9,1kg MIYIAM 61+2,5cm &
FEF A BE

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 = 0,1mm
diameter curved surface lying across the centre of the test sample. Each sample
is to be subjected to only a single impact./ 523 o FRFE, PGNP HH 1) R 1
SPATH SBAE R O ERR 15,820,1 =R T R EMAMEE. G MR

25—k .

Requirements/friE K : The samples
1 Cells external temperature not exceed 170°C.HE s Ek it | C1#~CO#:
(1) B e 2 T L FE B AN I 170°C no disassembly and
2 No disassembly, no fire within six hours of this test no fire/ %ﬁa 5 N
SIS AUR 6 /NN 2B, AR A SR TR A | C1#OORIIRE M O
FHRMGRE filRtR . oA KILR
The data see
table2/%( 45 W3 2

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

[ B¥ s GEM THAEE . 88358 B /A0 Bl Al B AR/ T 18 S KA [BAE T Bt )

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. / ¥ BB BT FIBAE AP (A5, BRI EEBWnR, 7258
— AN EREEE RN 1,6 ERAD . BYRFFSEEAT, EEBIHILLL R =ML
(a) The applied force reaches 13 kN + 0,78 kN. / jifi il (¥ /1i5£F] 13 F4-20,78 T4
(b) The voltage of the cell drops by at least 100 mV/, /it () HEL IE T A2/ 100 Z AR
(c) The cell is deformed by 50% or more of its original thickness./FHjth 48 Ik 5 i
JEFE 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. /5 AF 1 BAS 2% HE It R M B B 19— THI it s o & /7068 T3 702 R ek 2 M\ FE
SR I o [T RS A TP [ it

Requirements/fiiEE R ;

1 Cells external temperature not exceed 170°C. A B Hijth
(1% 5t e 2 T FE R AN I 170°C

2 No disassembly, no fire within six hours of this test

IR WG 6 N2, SRS Y S RIG ARG
BKIGRKE

N/A

LTC-R—-4279-UN38. 3-A0
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ST/SG/AC.10/11/Rev.5/Amend.2/Section 38.3

Clause

B

Requirements

PRAEER

Result

WAL R

Verdict
HE

38.3.4.7

Test 7: Overcharge/MliR 7: T 7 H

1 The charge current shall be twice the manufacturer's recommended maximum
continuous charge current/LL 2 % il i& ) 35 1 5 K HR 82 78 F FELIUN A it 78

2 The minimum voltage of the test shall be as follows/ 7l % /)N FEL

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/ 1) ZHEFEM 78 f L R AN B I 18V,
AR ) B /1N 78 HL FL R 2 T SR b o B K 78 H, FL s ) 7 435
B 22V Z N

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/ W) F#EFF K78
R BT 18V, AR i/ 7o L R R S T XA e K
FEHHERR 1,2 £

3 Tests are to be conducted at ambient temperature

20+5°C, The duration of the test shall be 24 hours/20+5°C
PIARBRE T, RIEFEFS: 24 /AT,

The voltage of the
test is 22V, and the
current is 200A

MM 22V,
HLI A 200A

Requirements/Fr i Z3R :
No disassembly and no fire within seven days of this test

BIGHE A AERIG TP ARG S 7 RN, ROEAMTEE KR
KA.

The
b1#~b8# :
For voltage data
before test, see
table 3. / A4 H HL &
&3

no disassembly, no
rupture and no fire/
%5 N b1#~b8H#AIFE
mn: JCRRIAE. BB K
ME

samples

38.3.4.8

Test 8: Forced discharge/#lli 8: 5&H i 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 MBI L T, R B BEERRAE 12V I E R AR LT RG] R, HE
Tt IR AR P28 R HLC A6 FRLIRLN IS ] R B R LR -

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)

F5 5 (00 H LI T A AR T S B ) B IE NI AR A T BORBRAS B HUES

s R TR] N D9 3iE B s B AR B (28 .

Requirements/Fr i Z3R :
No disassembly and no fire within seven days of this test

IR MR TP MRIGSE 7 RN, NTCHHRRITCH KL
RRE

Co#~Cc25#

For voltage data
before test, see table
4. REHTHIE LR 4
No disassembly and

no fire /| Lk,

LTC-R—-4279-UN38. 3-A0
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ST/SG/AC.10/11/Rev.5/Amend.2/Section 38.3

Clause Requirements Result Verdict
B PRAEZER WAL R e
E2RED

LTC-R—-4279-UN38. 3-A0
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Table1: T1~T5/ % 1. il 1~ik5 5
Test 5:
S Mass (?C% Ti;;ﬁhgggﬁ?e Test 2: Thermal test/ Test 3: Vibration/ Test 4: Shock/ Egﬁigﬁ
ampl | priorto | priorto _— at TR 20 #y Mgt 3 AR 40 Y _=hort -
it B s SIS 1: PR W 2: Forhat M 3: e W, 4: phiti GircuitiHit
FERLS | RRTRE | Kl 5 ShEcsBE
(kg) E(V) Mass loss(%) |Change ratio | Mass loss(%) [Change ratio | Mass loss(%) | Change ratio | Mass loss(%) | Change ratio | Temp. (C)
JREMK (%) | HIEE(%) | BEHRK(%) | BIEH(%) | BEHRK(%) Hi s EE (%) JoT 451 2K (%) L B (%) R (°C)
b1# 21,60 14,101 0,000 99,95 0,000 97,08 0,000 99,99 0,000 100,00 56,4
b2# 21,80 14,058 0,000 99,96 0,000 97,33 0,000 99,99 0,000 100,00 56,3
b3# 21,80 14,074 0,000 99,97 0,000 97,16 0,000 100,00 0,000 99,77 56,0
b4# 21,70 14,087 0,000 99,97 0,000 97,02 0,000 100,00 0,000 100,00 56,4
b5# 21,80 14,075 0,000 99,97 0,000 97,37 0,000 99,99 0,000 99,99 55,9
b6# 21,40 14,100 0,000 99,97 0,000 97,01 0,000 99,99 0,000 100,00 56,8
b7# 21,80 14,067 0,000 99,96 0,000 97,12 0,000 99,99 0,000 100,00 56,7
b8# 21,90 14,074 0,000 99,96 0,000 97,15 0,000 100,00 0,000 100,00 56,0

LTC-R-4279-UN38. 3-A0
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Table2: Impact / 3 2:f# 7
Sample No. cl# cot 3 cA c5H
ﬁnuﬁ
Test 6: OCV prior to test /
mpactill | IBHTHLE (Vo 3,337 3,339 3,337 3,338 3,337
R 6: Temp. (C)
! 32,2 37,3 28,7 34,1 30,0
EE (C) ’ ’ ’ ’ ’
Table3: Overcharge Test of batteries/ % 3 i jth i 78 1A%
Test 7: Sample No. bi# b2# b3# bd# b5# b6# b7# b8#
Overcharg FE it 5
e [k 7: OCV prior to test /i&
e P 13,681 | 13,696 | 13,659 13,673 13,707 13,673 13,685 13,688
Table 4: Forced discharge / % 4. 32|50,
Sag‘:%e;"' co#t cT# c8t co# c10# c11# c12# c13# c14# c15#
Test 8: -
Forced OCV priortotest | 5 445 3,200 3,202 3,186 3,200 3,186 3,186 3,185 3,186 3,186
discharge / /AL R I (V)
Wi 8: 3 Sa;;pt',eE.No' c16# c17# c18# c19# Cc20# c21# c22# c23# c24# c25#
N ifales)
i) &::N .
OCVpriortotest/ | 5 4g4 3,201 3,200 3,187 3,188 3,200 3,202 3,186 3,187 3,186
_‘Lﬁ%ﬁ-ﬁ EEJ:E(V) ) ] y 1] ) ) ] 3y ) ]

LTC-R-4279-UN38. 3-A0
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»

Important

I IITII

1o AR A AL IR | T b 25 TR0
The test report is invalid without the official stamp of CVC and Paging seal
of CVC.

2. REKRAE=EPHFEZ, AFE0HE R AR E .
Nobody is allowed to photocopy or partly photocopy this test report
without written permission of CVC.

3. AdkELHHEN . FHRZ NI E N TR
The test report is invalid without the signatures of Ratifier, Reviewer
and Testing engineer.

4. AAREIRBTICRL
The test report is invalid if altered,

5. XA A A AU, N TR E 2 H A TR N R A R
o
Objections to the test report must be submitted to CVC within 15
days,

6. A A ORE R S 5T .
The test report is valid for the tested samples only.

7. HEREP RN AT EAE”, PRoREY", PR AEE,
“NIA" KR ANE
As for the Verdict, “-” means “no need for judgement”, “P” means
“pass” , “F” means “fail” and “N/A” means “not applicable”.

LTC-R-4279-UN38. 3-A0



