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NAME OF SAMPLE: Lithium ion battery
P i 44 PR PR 1 HL
CLIENT: Huafu(JiangSu) Lithium Battery High Technology
Co.,Ltd
SR RA e L) BB EARAIRAE
CLASSIFICATION OF TEST: Commission Test
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Name of samples: Lithium ion battery

FE S AR T

Type/Model:
K2R : 8-LFP-60-EV-NOB
25,6V 60Ah 1,5kWh

Color: Black
R SR

Physical shape: Prismatic
TR BeAETE

Commissioned by: Huafu(JiangSu) Lithium Battery
High Technology Co.,Ltd

ZeFERA R (L5 BEEAHRAH

Manufacturer: Huafu(JiangSu) Lithium Battery High
Technology Co.,Ltd

WG eE QL) BaHEARRA

Commissioner address:Building A2, Science and
Technology Venture Center, Dongting Lake Road,
Economic Development Zone, Gaoyou
City ,Jiangsu,China

ZFC AT itk YL WP 2 5% FF R DR E ARG A £ 6
ity A2 Hx

Manufacturer  address:Building A2, Science and
Technology Venture Center, Dongting Lake Road,
Economic Development Zone, Gaoyou
City ,Jiangsu,China

il i e i ik Y 5 e WS 28 5 P R DX R WA B R Bl
s A2 Hi

Classification of test: Commission Test

K2 5m): ZFEHL

Quantity of sample: 4 battery packs, 30 cells
Pl i 4 4-rijl 4, 30 S

Tested according to:
W6t b7 i . ST/SGIAC.10/11/Rev.6/Amend.1/Section
38.3

Sample identification:
BE AFR LT 5 b 1#~ba#, c1#~c30#

Receiving date:
HEFE I 2019-10-18

Means of receiving: Submitted
by commissioner
$EbE 7R BFERALEFE

Completing date:
sehal B 2019-11-20

Test item: Bitems
Wk E: 811

Test conclusion:
gt

The Lithium ion batteries

submitted by Huafu(JiangSu) Lithium Battery High Technology 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 re{evant requarements of the standard.

HAEE GILI) S BAR AR
FMEE/SETRRAZEA 5 38.3 *T'uﬁiﬂ”y’fili

o)

@C 2=

s (R TS B S g A AR L) e AR
RN AT AR A e sk .

Title:
HEdE AHR %

Manager

Reviewed by:

Hugrste —

Approved by:

i

Tested by:

B Wee Guokua
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Description and illustration of the sample:
S UL B g
The sample’s status is good
PSR B AT
Cell Dimensions/H#i:% 252 11,0mm X 14mm X 16mm
Test item Sample No. State Remark
i i1t 5 Rt ) K& HiE
b1#~bo# at first cycle, in fully charged states =
AR B R HACE AT 2T RS
=A=E5 after 25 cycles ending in fully charged
b3#~b4a# states
825 AR B A R AT AR RS
at first cycle at 50% of the design rated
capacity
CHASCOM || | g A 20 7 s o 1 7 2 60
T6 A 50% :
E after 25 cycles ending at 50% of the
design rated capacity
OBH#~CT0# | 45 25 /4 4 7 el BB FE LS A
SEZ T 50%
/ at first.cycle; in fully discharged states
CIH~C20% ol A5 75 H MO L 01 st s )
T.8 after . 25 cycles ~ending in fully
c21#~c30# | discharged states %
o 26 N2 B 78 HLU G R e A U RS

B PR 9

Description of the sampling procedure:

Description of the deviation from the standard, if any:

BRLE AT &5 U i B

Remarks:
i

Throughout this report a comma is used as the decimal separator.
Ak LE S R AR -

LTC-R-4279-UN38.3-A2
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Photos of Samples and Labels/#t i f& i EAniR

Battery/Hi it (8-LFP-60-EV-NOB 25,6V 60Ah 1,5kWh)

b mmmwsﬁ‘“ﬂ
ing the batréry pack. il':rw
ot foise. mmmlswpll-e:hmm
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Photos of Samples and Labels/# & H8 i &4 iR

Inner Cell/ N5 EL LS (HF11141161LFP20AH 3,2V 20Ah)

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

Clause

A

Requirements Result

PREEZIR WG R

Verdict
Hsg

38.34

Procedure/Hill i

38.3.4.1

Test 1: Altitude simulation/#ll 3% 1: i EHLIL

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)/ # H S FIHL B AEIREE ) 2085°C, KUK
JIRAKT 11,6kpa IFRHEHIEAF AT 6 4>/

Requirement/brifEE 3K
1 Cells and batteries Mass loss limit: <0,1% /FE

JFREHR<0,1% -
— No leakage, no venting, no
2 Open circuit voltage not less than 90%, The | disassembly, no rupture and

requirement relating to voltage is not applicable o | - fire/4 2 % b1#~ba# i FE
test cells and batteries at full discharged states. B R KRR R
RESHR B8 5 TF % v, TR R AS S T30 i B AR B4 |k e L R T A K
90 % , b B SR ANIE I 56 45 e L Y Rt S The data is ‘shown in Table
3 No leakage, no venting, no disassembly, no. |1 ;i i3 1

rupture and no fire FEgheCHIME) RITCHR WL Todk
B0 TE MR L R A K R A

The samples b1#~b4# .

38.3.4.2

Test 2: Thermal test/il] i 2: #ppidi

Testcells and batteries are to be stored for/Hiith £7 i Z& {1 | -

1 For small cells and batteries: one temperature cycle: 72+2°C(6h) —40+2°C (6h)
[ ANT Fa S A s — YR R R 7242°C (Bh) —=40+27C(6h)

For large cells and batteries: one temperature cycle: 72+2 C(12h) —404£2°C(12h)
J3f TR R — YR IRER A 7242°C(12h) —40£2'C(12h)

2 The maximum time interval between test temperature extremes is 30 minutes/ifi
JE e S R Ta) % s 8] g 30min

3 This procedureiis.to be repeated 10 times/# % 10 54

4 after which all test cells and batteries are to-be stored for 24 hours at ambient
temperature (2045 C)AEFRLE ), FaMLAE 2085 CHISKAT T HdEL 24 AR

Requirements/FrifE 2k

1 Cells and batteries Mass loss limit: <0,1% /F¥ i
FEH%<01% The samples b1#~ba# :

2 Open circuit voltage not less than 90%, The | NO leakage, no venting, no
requirement relating to voltage is not applicable to dlsagserribly. no-rupture ?”d
test cells and batteries at full discharged states. 0% fire/ *ﬁ“%% b1 #':)4# B
P AU JF SRR AT BT B | SRR AR
90% B RAHE T 56 A e i) R FRLAS ST

3 No leakage, no venting, no disassembly, no | The data is shown in Table
rupture and no fire 1.1 AR

REsL Gt MG B k. TR
DB KRR R A

LTC-R-4279-UN38.3-A2
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ST/SGIAC.10/11/Rev.6/Amend.1/Section 38.3
Clause Requirements Result Verdict

-] PRAEER WKL R Hl e
Test 3: Vibration/#l|iX 3: &30

1 Cells and batteries are firmly secured to the platform of the vibration machine /H.
e AR & (G b

2 The vibration: a sinusoidal waveform with a logarithmic sweep between 7Hz and
200Hz and back to 7Hz traversed in 15 minutes/fkal UL IES%C, B 7HZ 5800
% 200Hz, RIGEEMDIEE] THZ A=A, —DIEHHREE 16 B itxf Bl i &
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, / %} F it Al B ditl: M 7Hz ¥, DA A g, fOUE
(DR (RREAAS, B RA R 18Hz. AR R IEIAFFE 0.8mm (it 1.6mm)

b ELRRE I N BB 8, MR B (K2 50HZ) . #RJFE TR 8gs HIIEIENINE
&, E BN E] 200Hz.

For large batteries: from 7Hz.a peak aceeleration 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. / FF kM st M THz FEf. LL gy RN R R FFEA
45, ME]LE] 18Rz RURHHRHERA A 0 8mm i (iAS 1.6mm> I BaTsitineL | ©
S 29, HIE(EINGETE (KL 26H2) .« RRIGIRFF 20, MR EIGEE, HAMSY
%l 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. /UAdaN LAY —4>T7 fi 24 2 3 FLFE il A
Y, XPRRASHUE EAS BAR I ER 7 T AR 129K, BT L3 AN 359D
i

38.3.4.3

Requirements/brifk 25k

1 Cells and batteries Mass loss limit: <0,1% /f \
45220, 1% The samples b1# b4#.'

No leakage, no venting, no

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

requirement relating to voltage is not applicable to > ey § oo
tegt cells and batteﬁes at fullgdischargegpstates‘ rrl? ﬁr;j?gg} \ 321;:?4#;?;?{
e AT ¥ RS AT SR B AR 9 | T i e A
90 % , it B SRANE I F 5 4= o5 LAY PR LA LA . :
3 No leakage; no venting, no disassembly, no ThF‘.' data = ahowh=in-Teble
rupture and no fire 1B R

FES G MEHL BHER. M. R

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 PRAEZER Wates R Hse
Test 4: Shock/#lliR 4: PPk

1 Test cells and batteries shall be secured to the testing machine/ Lk Fa &l A9 FE 42 15
S A PR R B A o O S A 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. / Xf4%
ASHUS UL A 1509, B ESX Mg BER e, BkobRrsk 6 =8, KHERGAER
TRIE 50, Ak FR 2L (7] 11 RS2 pkah i

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

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

g, (or Acceleration(g,)= ( ] , which is smaller) and pulse duration of 6

of 50'g, (or Acceleration(g,)= [30_{192] , Which is smaller) and pulse duration of
mdass

11 milliseconds/ % 44> dadt LR h 1509, (ks (100850] SR PELANED B2k TE

Mass
A0 0 e, BRI 6 R RS, A 4 4 Ko 50, (%
38.3.4.4 Y g 7 i
[—;—]$%ﬁ¢ﬁ)%ﬁ@%ﬁﬁﬂ11%@ﬂ¥£%&%ug
mass

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/fF 4> FLith 2% i i 26
AR = A T B0 R %35 7 R IE 7 1 2 = als, A E RO I 822 = 1K
pifi, EFLAZ 18 R«

Requirements/7 i 23k« :
les bi#~ba# :

1 Cells and batteries Mass loss limit: <0,1% /F _;he s

J;,ﬁfﬁ?iio,‘l% cceleration= ,90n

No leakage, no venting, no
disassembly, na rupture and
no fire/%i 5 8 bi#~ba# [t

2125

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.
PR IR 58 )5 I B H s B AR T R 30 10 77 B FE R 1Y Byt
90 % L B FTE RS A se e A s, | WEEITETES 39,99,

3 No leakage, no venting, no disassembly, no | Fili. FHHET. M. L
rupture and no fire 2 L BT KPR

Fed O RiGleil EHAS ERIE, KR | The data is shown in Table
DL 2 KIS R 140 W2 1

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= ] FRAEER MR R Hle
Test 5: External Short Circuit/#ll i 5 #M4E i%

1The cell or battery to be tested shall be temperature stabilized so that its external
case temperature reaches 574 °C/{EFFRIGHF IR IEFE(E 5744°C, LIER A
bR S SRR L B 5724°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. /4 FE & IEGUR AN 0,10 A48 PRI BR HEAT R 8%, BRI Sh SRR FEPK
3] 57+4°C 2 R AR FHBRORA 1 A CUE, R F At i PR R i Tt
T 0 I LR

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

1 R ER Rt A AT — AR 6 1N/ A RE R &R
Requirements/{rfE £k :

During the test Iand'within six hours after test the | 11,8 samples b1#~ba# :
cells or batteries y
R 2 m 6N, sty | 10 dISasSEmBl, 9 Tup e

38.3.4.5

o and no fire/4& 5 /v b1#~ba#
_ fakEdh: LR, EOERELK
1. External temperature not exceed 170C bR D
bR % AR 170°C The data is shown in Table
2. No disassembly, no rupture and no fire. 1.5 LA 1

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
) PREER B LR HE
Test 6: Impact / Crush / i3 6: $#i7/H & P

Impact (applicable to cylindrical cells not less than 18mm in diameter) /
e GEMTEEADT 18 2K PIAETE f i)

1 This test sample cell or component cell is to be placed on a flat smooth surface/
ORI RE S A it sl 3R A F R — 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./#§—EiEH
15,8mm fIBAROE Bt MR E R, RN 9,1kg PR 61£2,50m I
P& I8 it o

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 N/A
to be subjected to only a single impact,/ 524l I AFE, PHE I 55 AT
5 IS RO R P O B2 15,8201 A iRTT A EE . 8- DikFRE
& Uil

Requirements/br ik £ 3K

1. Cells external temperature not exceed 170°C.Hi
A FR it PR S 2 T R S R AN 170°C

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

test
RIGLE ok 5 6 AN Z N, HEHIERES RS R
RN BB A

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

PR GERITH R, 495 . B4R b it A B AT 18 BK A IBTEFTR )

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 erushing is to be continued until the first.of the three options below
is reached. / s il BT LIt RCEE A P TTZ BRI . 35 A0 FERB IR . CE
AP R KA 1,5 BORIED. SRIRFFAEEAT, HAIHMILLTEMET

(a) The applied force reaches 13 kN + 0,78 kN./ Hi i 7715 13 T4F£0,78 F4
(b) The voltage of the cell drops by at least 100 mV, /it i i f T FE 227 100 24X
(c) The cell is deformed by 50% or more of its original thickness./ LA ik R 4G
JEEERT 50% LA L 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.
For cylindrical cells, the crush force shall be applied perpendicular to the
longitudinal axis. /4 Ek 4S5 it 57 IR 56 19— T HE AR . 411708 i ] F it LA
SR F T P o BRI NS P At L Tl

Requirements/fxifE ZK :

1 Cells external temperature not exceed 170°C.Hi The s_amples cl#~c10#: :
R B F Y 1 f e R TR PE R AN R 170°C n%p%d;asés;imb% #}':\ﬂ:ljd#ar&nroI ﬂr;‘
2 No disassembly, no fire within six hours of this | 7 777 ¢ #=C Ak o
test y Wk, Tk E
R IG 6 /DI Z N, HLERZEE SN T ;?%{;;E%zshown in Table
RAEFITER KR e

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

%) FRAEER WAL R Hisg
Test 7: Overcharge/ifllif 7: it 78

1 The charge current shall be twice the manufacturer's recommended maximum
continuous charge current/L 2 f il ik |77 i 5 A FREE 70 H RO B i 7 FL
2 The minimum voltage of the test shall be as follows/A<llit % /s Hi £y

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 MR FAMERE (78 R AN L 18V, A
R A SR/ 7 R R T AR E B K T R U R R
ek 22V Z G BUNE The voltage of the test is
b) When the manufacturer's recommended charge | 34,56V, and the current is
voltage is more than 18V, the minimum voltage of | 30A

38.3.4.7 the test shall be 1,2 times the maximum ‘charge | sy g ' 5 1 =]
voltage/ 5 T FHEFER TS L LR L 18V, Al ﬂ?gng MER L0 72
R A /0N 78 H R R R TR s R A L LR 11
1,2 {5

3 Tests ‘are to be conducted at ambient
temperature 20£5°C, The duration of the test shall
be 24 hours/20+5°C FEIEE R, Wl30HF4E 24 /)

i3
Requiremnents/FiiE 25k The samples b1#~b4a# :
No disassembly and no fire within seven days of | N0 disassembly, no rupture
this test and. no fire/4i 5 A b1#~ba#
I 2 . - H : B ~ 1A -HT

A0 PR 3 RVRIATE 7 KN, R | (e ERA(RS T LS
¥R For voltage data before test,

: see table 3. / LI AT HLIE W%

3

Test 8: Forced discharge/ifllif 8: s 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°C IR BHRAE T, # 2 MU IEHEE 12V BBV s it T o i e H
YRR A B PSS U U T 48 i A BB RS H AL

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
38.3.4.8 discharged for a time interval (in hours) equal to its rated capacity divided by the P
initial test current (in ampere)

F6 e T e o M R eI B B S KA I ARG, A
SRR e ] N e A RERPLRIAG UL CRBD)

Requirements/frEZ K The samples c11#~c30#:

. —— no disassembly and no fire/
No disassembly and no fire within seven days of Y 50 c11H~CIORNIRE -

this test - ;
. S | TR R KRR

AR R 4.8 WK 4

LTC-R-4279-UN38.3-A2
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Tablet: TA~T5 /1. R 1~k 5
Test 5:
s : ﬂ“io p?ci\: Ta;:'il:tl:.lat::le Test 2: Thermal test/ Test 3: Vibration/ Test 4; Shock/ Eg::::'
prior rior to - s A
SRR R s AL W 2: il Wik 3: i) BR 4 il S
S| MR | 380 : 5 468
(kg) [E(V) | Mass loss(%) |Change ratio. | Mass loss(%) |Change ratio | Mass loss(%) | Change ratio | Mass loss{%) | Change ratio | Temp.(T)
R %) | HER%) | R R (%) | M) )| H R (%) | HE(%) | B (%) | (%) HkrE (€)Y
bi# | 18830 | 26,734 0.000 99,99 [ 10015 9981 0,000 100,00 0,000 100,00 57.3
b2# | 18,820 (26,747 |\ 0,000 99,99 0,005 99,79 0,000 199,99 0,000 100,00 57,8
b3# | 18,880 | 26,758 0,000 100,00 0,047 99,77 0,000 100,00 0,000 100,00 57,5
ba# | 18,700 | 26,730 |\ 0,000 99,99 0,005 99,80, 0,000 100,00 0,000 100,00 577
! Table2: Crush | % 2.4 /%
—a b c1# | ce can’ | oak | oo oBH o7h o8t oot 10k
Crush/# OCV prior to test/ | Aada. } T : = -
= SRR (V) 3,294 3294 3,290 3,203 3,295 3,296 3294 | 3295 3,204 3.29
Jemaclv) 24,8 247 47 2a50 | 242 24,7 24,5
B () 248 y 245 243 24,8 24, 5 , _ :
Table3: Overcharge Test of battei
TostT: Sagpr'.";l"‘ bi# b2t 3 " bant
Overcharge I -— st e S T
7 A MR 26,677 26,683 26,692 26,672

LTC-R-4279-UN38.3-A2
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R I

Important

L R TA M AL N TR
The test report is invalid without the official stamp of CVC.

2. REARWEBMER, Ao HIARS.
Nobody is allowed to photocopy or partly photocopy this test report
without written permission of CVC.

3. AMETEHAEN . LA KA 4 TRk
The test report is invalid without the signatures of Ratifier, Reviewer
and Testing engineer.

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

5. XPATINIR om0, LR BIHR 5 2 ket o P e A o o R
o
Objections to the test report must be submitted to CVC within 15
days,

6. AR PONIE R 5 TT -
The test report is valid for the tested samples only.

T. FUERANSROR DR B, PR, PR,
NIAZR 7R AN
As for the Verdict, “-” means “no need for judgement”, “P” means
‘pass” ;  “F” means “fail” and “N/A” means “not-applicable”.

ke W E MRS R KIE R 35

Address: No.3,Tiantaiyi Road,Kaitai Avenue,Science City,Guangzhou P. R.
China.

- 15(Tel): 020 32293888

%  FH(FAX): 020 32293889

HEE 4 it (Post Code): 510663

E-mail: office@cvc.org.cn

http://www.cvc.org.cn
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