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Name of samples: Li-ion 18650 Rechargeable

Type/Model:

Battery 51k 18650-26FBP
FEM 4 FR:18650 7o FLFUHR FLit 3,7V 2600mAh 9,62Wh
Color: Gray Physical shape: Cylindrical
FE RS AR FERTZAR: AR

Commissioned by: GPI International Limited

ZAE AL -

Manufacturer:

AP R

Commissioner address: 7/F, Building 16W,16
Science Park West Avenue, Hongkong Science
Park, New Territories, Hong Kong.

ZAC AL B A R SRR R OIE T 16
957

Manufacturer address:

e 7 86 H i

Classification of test: Commission Test

R ZTI

Quantity of sample: 44 cells
FEECE: 44

Tested according to:
TR FRHE: ST/SG/AC.10/11/Rev.6/Amend.1/Section
38.3

Sample identification:
FEMARIRIT S cl#i~ca4#

Receiving date:
B HM: 2019-05-20

Means of receiving: Submitted
by commissioner

Here 730 AT AEFE

Completing date:
e H: 2019-06-13

Test item: 8 items
WATE = 8 T

Test conclusion:
i &5 18

The Capacity lithium-ion batteries submitted by GPI International Limited 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.

i1 GPI International Limited 1%t ) 18650 78 HiaANHE i, Rkl COCTfEm s g4y wa s

Title:
1R YN

Manager
72

Approved by: Reviewed by:

HE: W

Tested by:

Lo 53

oRllR

WEW
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Description and illustration of the sample:

T it ) S R

The sample’s status is good

PE SR LA
Test item Sample No. State Remark
T H FE i g 5 R #iE

at first cycle, in fully charged states

L e =0 G b PR S NGER NA
T.1~T.5 after 25 cycles ending in fully charged -
c6#~c10# states

5 25 M R A I S e A RS
at first cycle at 50% of the design rated
capacity

CUH~CISE | g5 Ao 5 i b 309 L 8
6 AL 50% ]
' after 25 cycles ending at 50% of the
design rated capacity

C6#~C20% | 55 25 /v 7 i JE 0 L W4
JER RN 50%

c1#~ch#

using undamaged

) . samples previously
at first cycle, in fully charged states used in tests T.1 to T.5

SRR T B 8 A e HUIRAS RIS TA % T5 £
BURBIFE it

cl#~ca#
T7

after 25 cycles ending in fully charged
c41#~c44# | states

5 25 A A8 U A ) 58 A AR HUIRES
at first cycle, in fully discharged states

H AN U A 58 e ORIRES
T.8 after 25 cycles ending in fully discharged
c31#~c40# | states -
55 25 AT E A OB A 1 58 OB RS

c21#~c30#

Description of the deviation from the standard, if any:
DR GE RATT B AR AEIU B

Remarks:
AL

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

AR LUE S AR N .

The Capacity lithium-ion batteries submitted by GPI International Limited are single cell batteries.
According to the standard, a single cell battery is considered a “cell” and shall be tested according to the
testing requirements for “cell”.

GPI International Limited fiTi% /) 18650 7 fi oA it & e it i it o ARIEAREZESR, o rits s ith i
NS, AR H S ) S B SR AT I

LTC-R-4279-UN38.3-A2
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Photos of Samples and Labels/#f 5 8 F & Fr1R

Battery/Hiitli 18650-26FBP 3,7V 2600mAh 9,62Wh
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Photos of Samples and Labels/#f 5 & A K& Fr1R

Cell/FEs (ICR18650-26F 3,7V 2,6Ah 9,62Wh)
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ST/SG/AC.10/11/Rev.6/Amend.1/Section 38.3

Clause Requirements Result Verdict
B FRHEZER WAL R H5E
38.3.4 Procedure/Jili% 355 B

Test 1: Altitude simulation/Jllif 1: & EE#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)/ ¥ FC R AR B 2045°C, KA

FTIAARKT 11,6kpa BIFEGPIEAEA DT 6 A/

Requirement/Frifk 3K : The samples

1 Cells and batteries Mass loss limit: <0,2% /¥ i Jii f 515 cl#~c10%

<0,2% No leakage, no
38.3.4.1 | 2 Open circuit voltage not less than 90%, The requirement | Venting, no P

relating to voltage is not applicable to test cells and | disassembly, ho

batteries at full discharged states. ng;ute and no ﬂrEe/

0 5 T B4 BT IR0 R B F B 90 gt | 1 509 Ct~c10M

s O - Fedh: Tl TTHE

SRANIE FH T 5640 58 F 1 FEVB A FL S SRRk, TpiR

3 No leakage, no venting, no disassembly, no rupture and ufl%%kf\%% *

no fire # 5 (AL MG, JoHF R, ol Jomibh

LT RIG kA The data see

table /44 .3 1

Test 2: Thermal test/#lis 2: #pds

Test cells and batteries are to be stored for/ Hijth 77t 40 F :

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

IR RS AT R — IRIREIRER Jy 7242°C(Bh) —-40+2°C(6h)

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

PR R B ORI I — IR FETE PR 9 7242°C (12h) —-40+2°C(12h)

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

JE H 4 KR RIS ]y 30min

3 This procedure is to be repeated 10 times/#E & 10 XA

4 After which all test cells and batteries are to be stored for 24 hours at ambient
38.3.4.2 P

temperature (20£5°C )G &5 A5, FMTE 20£5°C &M T HHE 24 /i)

Requirements/Frif: 55k The samples
1 Cells and batteries Mass loss limit: <0,2% /¥ & i =451 5% cl#~c10#:

<0,2% No leakage, no
2 Open circuit voltage not less than 90%, The requirement vgnting, no
relating to voltage is not applicable to test cells and | disassembly, — no
batteries at full discharged states. ZUPLUfe and no fire/
FE B8 PO S W R 0% s | 1 59 SHbcTOR L
SRANIE T 52 45 LY A R LS Fhom: AL, b
3 No leakage, no venting, no disassembly, no rupture and | “* A TR
no fire PLA oA KR

FEAh (i) NI THES . A, TR LTS | The data see
KRR A table1 /44 L3 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

PRHEER WALR

Verdict
H

38.3.4.3

Test 3: Vibration/JUi& 3: #&3)

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

M ZE E A IR & (BT b

2 The vibration: a sinusoidal waveform with a logarithmic sweep between 7Hz and
200Hz and back to 7Hz traversed in 15 minutes/#z#h LLIESZE 0, LL 7Hz #5 0
# 200Hz, RJEFERDEIE] 7THZ Jy—MEFR, — MBS 16 7080 RO i fe &

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} HEAI/NYHE: M 7HZ FF46, DL 1,11
UEE (B DN JE PR FE AN AR, HBIAF] 18Hz. RS IRMERFFTE 0.8mm (R
1.6mm) Jf EARARY INE R L 8g, I IS (K% 50Hz) - SAJETREF 8ga 1K
WA IR L, EL B INF) 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. / X+ KA. M 7Hz JF4h, UL g, MU INHEE R A
45, HFEF] 18Hz. RJEEIRIEMFE 0.8mm Cafwg 1.6mm) I AN &
L 29, HIVEEINESE (K2 25HZ) o SRJGIRFF 20, HOVEEL N, B 24K Y
Jn#] 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. /ARSI AR — AN J7 1) 06 2704 16 ELAE A A
P, WA LS A=A FAR R B D7 A EEER 12 4K, BEANJTR 3 A/NEE, 3R 9 b
e

Requirements/#5iE# kK The samples

1 Cells and batteries Mass loss limit: <0,2% /¥ & Jfi =451 5% cl#~c10#

<0.2% No leakage, no
’ o ) venting, no

2 Open circuit voltagg not less thgn 90%, The requirement disassembly, no

relatln_g to voltqge is not applicable to test cells and rupture and no fire/

batteries at full discharged states. G2 cl1#~c108 1

FE AR5 T % HUE R T IR R OB E ) 90% ML | ke i, IR, o

SRANTE HI T 58 A58 H A F B AL L R

3 Nfo leakage, no venting, no disassembly, no rupture and | 1 I 2% kI %

no fire

BEdh GBI MR, THA . Tk, T g% | The data see

KGR table /454 .34 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

PRHEER WALR

Verdict
H

38.3.4.4

Test 4: Shock/JIiR 4: M7

1 Test cells and batteries shall be secured to the testing machine/ LAz [ i 4E 2L [
SEAFAEAS PO FLIAE: i 1) 4 AR O A 2 18D

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 g, and pulse duration of 11 milliseconds. / %} %4
AN AR 9 1509, M- IESZ I e e e, Ikohdrsk 6 240, RAASZIA 2 i
KM 50g, ARKMRFEEIN E] 11 Z2AD ) IE 5%l o

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

100850

gn (or Acceleration(gn)= (
mass

J, which is smaller) and pulse duration of 6

milliseconds, large batteries shall be subjected to a half-sine of peak acceleration
30000

of 50 g, (or Acceleration(g,)= [
mass

j , Which is smaller) and pulse duration of

11 milliseconds/*$ &4 Fith BLI Yy 150g, (%15 (Mj PRIV K T

mass

TR, TP e 6 2Fb, N b A 2B AR 50g, (i
(3°°°°j BB M RO EFEI 1) 11 SERb 0 IE 3kt

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/%FA™ i jth ol H i 4.
ZAE = AR TE B B 228207 LR IE TS M &% =y, B3 (RO A4 52 =K
ik, LA 18 .

Requirements/Frfi EK : The samples
1 Cells and batteries Mass loss limit: <0,2% /#£ 5 =4 2k | c1#~c10# :
<0,2%

2 Open circuit voltage not less than 90%, The requirement
relating to voltage is not applicable to test cells and | No leakage, no
batteries at full discharged states. venting, no

B RO RHUIE SR T SRR IE ) 907 ST | [otseeToY g
SRANIE F T 58 4 e v Y R T AT FELES BN cl~c10#
3 No leakage, no venting, no disassembly, no rupture and B

no fire ’
Fedh Gl R, TR, Tk, THERURTE | = 150g,
JIRRIA TR LA T
fitk . TR AR TS
EDSUE

The data see
table /%4 L3 1

Acceleration= 1509,

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

PRHEER WALR

Verdict
H

38.3.4.5

Test 5: External Short Circuit/Jllig 5 :4MHB5&E K%

1The cell or battery to be tested shall be temperature stabilized so that its external
case temperature reaches 574 C/{RFFRIGIA TR EFE /L 5724°C, DAHHEGEL
IR i AR L TR B 57+4°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/LFE M IE AR /N T 0,1Q FS FLBH [l B 3EAT AT B, RS
HPRIRFEWIT 3 57+4°C 2 JG RIFFIBOIRES 1 /N BLE

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

130 L AR B RV A 20— 22 ¢ 6 AN /NI 4 BE T &1

Requirements/#n 53K : The samples
During the test and within six hours after test ,the cells or Cc1#~c10# -
batteries di bl
EMRI R R LR Z S5 6 AN, ALAS R R no_disassembly, no
rupture and no fire/
1. External temperature not exceed 170C 2N cl#~c10# 11
SRR EANEL 170°C FEdh: oA, ok
2. No disassembly, no rupture and no fire. RUUL T KIS
TR, WML KR KA. The data see
table1/4E WL 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

PRHEER WALR

Verdict
H

38.3.4.6

Test 6: Impact / Crush / il 6: #E /%

P

Impact (applicable to cylindrical cells not less than 18mm in diameter) /
fid GEHTEERNT 18 K MEAETE hih)

1 This test sample cell or component cell is to be placed on a flat smooth surface/
BRI it A S B A R JEE — A SPED G I~ 1

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./f§—E 1%
4 15,8mm A BRI VB P ACE S, KU 9,1kg BIPIA M 61+2,50m (1)
VR TR

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./ #2352 #d AR FE, PR 5 F-1H 1 £ H
AT SRR AR PO AR 15,840,1 KRB MR MIIAREE ., F— MR

SR .

Requirements/FrifE Z3K : The samples
1 Cells external temperature not exceed 170°C.HEASEE it | c11#~c204:

T 5 o 2 THI VL B S AN 170°C no disassembly and
2 No disassembly, no fire within six hours of this test no fire/ i % N
IR 6 AV 2, HUASAIR A SRR p R | O 1A-C20RIURE A
E KRR RAE Tk, ToE KA

The data see

table2/%4 IL.3E 2

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

[ B GEJH TR . 2855 W m/A s b A B AR/ T 18 22K R AL ] fLit)

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. / H4 FLIBELTC A I AT T 2 [ 5 e, $5 6 BESW Nk, 258
— AN A LB R 1,6 HOK/FD . BERRREIEEAT, ERIHBILLT =g

(a) The applied force reaches 13 kN + 0,78 kN. / Jiti i) /1i£ %] 13 T-4:+0,78 T4
(b) The voltage of the cell drops by at least 100 mV/, /il HLE T B 27 100 24K
(c) The cell is deformed by 50% or more of its original thickness./H it ik J5 4f
JEJEH 50% L L.

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. /H#HFE T B RE Rt S S5 o 1) — T o R0/ T3 7% F it B2 A
PRI o RRE S5 RN B0 5 1) i

Requirements/f 3K :

1 Cells external temperature not exceed 170°C . Hi:t ok FE
1) o e 2 T P R AN ek 170°C

2 No disassembly, no fire within six hours of this test
RIGLE G 6 NN Z P, HEERT SR A s ES N T AR S
FHRME R

N/A

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 FRHEZER MR R Hse
Test 7: Overcharge/Jlli& 7: X7
1 The charge current shall be twice the manufacturer's recommended maximum
continuous charge current/A 2 £ il & | HEFE ¥ 55 IR0 7 L RN ot 70
2 The minimum voltage of the test shall be as follows/Z< i & /) HL s
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/ Wi ZHERE 17 i £ AT 18V,
AR foe /N 78 L U R T Kb 8 B K 78 UL R I P4 B | The voltage of the
FJE 22V Z i NE test is 8,400V, and
the current is
b) When the manufacturer's recommended charge voltage | 4000,00mA
is more than 18V, the minimum voltage of the test shall be | . ‘
1,2 times the maximum charge voltage/ i) FHE#7s | W W # o ’JE jj
28347 | BRIERL 18V, AMRIE NS R ERR SbRE Rk | 8400V . R g
A FHHER 1,2 £, 4000,00mA
3 Tests are to be conducted at ambient temperature
20+5°C, The duration of the test shall be 24 hours/20+5C
MFREGRE T, RgRrs: 24 /M.
Requirements/#5 %5k : The samples
a PRk Cltt~cdtt cAH~cAdt:
No disassembly and no fire within seven days of this test For voltage data
IR ARG P AR S 7 R, SIEAMERITEH KBS | before test, see
KA, table 3. / ¥ HT L E
W43
no disassembly, no
rupture and no fire/
U5 cl#t~ca#,
CATH~CAA# [T FE i«
Toftks JodE KR
Test 8: Forced discharge/Jllix, 8: Bk # &
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,
205 CIMIABRIR LTS, KB rEERAE 12V WER AR BT s is, WE
it VR SR AL 45 B F ) U6 B R I T 48 5 B B RO L UL
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)

FHFE AT HEL PR AT I e BB U ol S b PR T RN D R (1 S BORR AT, RS LS
(RSN (] D 9HE B R DR IR (28D

C21#~c40#
For voltage data
No disassembly and no fire within seven days of this test | before test, see table

IR RIS AAKR 7 K, SRR A | &/ RIATRIE R 4
RRAE No disassembly and

no fire / k. &

Requirements/#niE K

KIZR

LTC-R-4279-UN38.3-A2
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=N ST

Important

IR Fe= W il LR AN v
The test report is invalid without the official stamp of CVC.

2. REXRRBEHMEFEZ, A E AR E .
Nobody is allowed to photocopy or partly photocopy this test report
without written permission of CVC.

3. AR TCHEAEN L BN S AR AL TR
The test report is invalid without the signatures of Ratifier, Reviewer
and Testing engineer.

4. ARSI
The test report is invalid if altered,

SREDA Y Rl e a2 o I AR U E K Sl v i N 1Y R R VA
o
Objections to the test report must be submitted to CVC within 15
days,

6. ARk EH A IERRE DT
The test report is valid for the tested samples only.

7. HER A IFAHEAE, P RAEL, PR,
“NIAFR L.
As for the Verdict, “-” means “no need for judgement”, “P” means
‘pass” , “F” means “fail” and “N/A” means “not applicable”.
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Address: No.3,Tiantaiyi Road, Kaitai Avenue, Science City, Guangzhou P. R.
China.

H 14(Tel): 020 32293888

f&  H(FAX): 020 32293889

HE B 4w 5 (Post Code): 510663

E-mail: office@cvc.org.cn

http://www.cvc.org.cn
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