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Applicant information

Y= YRy

H 5 POk
Name of samples Li-ion Battery
FE R A4 FK PR T
Type/ Model

18500 1S1P 3,7V 1,5Ah 5,55Wh
5 G
Trade mark
B Howell

bR
Commission by Howell Energy Co., Ltd.
ZHEHAL G i e R PR ]

Commissioner address

B1010, Genzon, Times Square, Longgang Center, Shenzhen,China.

ZALRA L T AR AR YIS i DX b /Ol IE H 4G 3% B1010
Manufacturer Howell Energy Co., Ltd.
il YT A R A PR 7]

Manufacturer address

B1010, Genzon, Times Square, Longgang Center, Shenzhen,China.

g e AR BRI 2 b DX b B E P I AR5 B1010
Factory Howell Energy Co., Ltd.
) YT A RERHR A PR 7]

Factory address

B1010, Genzon, Times Square, Longgang Center, Shenzhen,China.

(RLES

Az HihE L 2R BRI 2 B DX B HH s E AR B1010
Appearance
FE L P B B
Sample status Good
IR Jehf
Package of goods Corrugated Carton
FE i S5 FLASAAH
Quantity of sample
41pcs

Sample identification
FES bR VT 5

b1#~b16# ; c1#~c25#

Reference standard

S bRtk

MH/T1052-2013 (Tests for lithium batteries transported by air)
MH/T1052-2013 (it 23 4l b it R 9

Receiving date
FAEH

2015.11.04

Completing date
It 5E B 39

2015.11.20
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Test Conclusion

PR 1
No. | Name of test Testing standard Test result Conclusion Remarks
Fes | s H 447K RE N2 HIUREEZ PN AT 1 AT
1 Altitude simulation See Appendix Passed y
1 SR LR 1 “ks
2 Thermal test See Appendix Passed /
TR LM 2 s
3 Vibration See Appendix Passed /
R T 3 s
4 | Shock Ul\:jl\éa.?ugl of Tests See Appendix Passed /
; and Criteria W 4 Ak
e ST/SG/AC.10/11/Rev. e il
d1, 38.3.
External Short-circuit 5‘,amen 38.3 See Appendix Passed
| sk BRI (T RBISI | g 5 af /
iz R B A bR
Impact ?’ﬁ; qi i) ST/SG/AC. N/A
10/11/ Rev. 5, amendl, .
Bk 28 3, / / ik
6
Crush See Appendix Passed y
Pl WM 6 ks
7 Overcharge See Appendix Passed /
EETEH LM 7 i
8 Forced discharge See Appendix Passed /
Sit T, WM 8 i
9 Package information y y /

B R

Conclusion/&5it:

NATIONS “Recommendations on the Transport of l-ﬁ“«g

ST/SG/AC, 10/11/Rev.5 amend1, 38.3.
EEZ DI T 78 5 v e R A B 2w S8 A ) A 2 7 o
TR VET-MY ST/SG/AC, 10/11/Rev.5 amendl, 38.3 /%

The Li-ion Batteries submitted by Howell EnergyGo./\¥

Qg

Seal/ /A&

Date of issue:/H#f: 2015.11.23
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~— B
(AT E GG semiEt

the test items of UNITED
ds% ual of Test and Criteria

A s

Approved :Xu Hongbin
e ?C 'ﬁmﬂlbﬁv

Reviewed : Fu Ziwen

Ju 2iwion
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|

/

Tested : Qiu Jianhong

TR s // u Tr‘an /Lru[
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Photos of samples and markings
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Photos of samples and markings
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Appendix 1
iE
Test Items | Altitude simulation
WERIH | s SR
1,1 Test procedure
N
Test cells and batteries shall be stored at a pressure of 11,6kPa or less for at least six
hour at ambient temperature (20+57C).
TR F A F b AR B (20 £5°C) R, EAEAE/N T4 T 11, 6kPa [ E ) R /D75
.
1.2 Sample status
b1#~b4#, at first cycle in fully charged states.
bl#~Dba#, (L5 —AMEFTEA 78 L i
b5#~b8#, after 50 cycles ending in fully charged states.
b58~b8#, 7L T | MEIA 784 A H Y R .
13 Result
’ Wt R
Before AT After W5 Mass loss
Sampole No. . Residual
" : e Mass Voltage Mass Voltage | it fikfik ocv Test result
FRRRS | g | TR pepums | TR g e | e
() V) (2) W) (%)
b1# 34,952 4,19 34,949 4,18 0,003 99,76 (o)
b2# 34,953 4,18 34,948 4,18 0,005 100,00 (o)
b3# 34,952 4,18 34,949 4,17 0,003 99,76 o
b4# 34,948 4,19 34,945 4,18 0,003 99,76 o
b5# 34,928 4,19 34,926 4,18 0,002 99,76 o)
b6# 34,936 4,17 34,934 4,17 0,002 100,00 o
b7# 34,936 4,18 34,934 4,18 0,002 100,00 (o)
b8# 34,951 4,18 34,948 4,17 0,003 99,76 (o)

Note: L-Leakage, V-Venting, D -Disassembly, R -Rupture, F-Fire, O-No leakage, no venting, no
disassembly, no rupture, no fire.

e L- s V- HFG D- A R- R F-olgeks O- i, oL AR, e, oK
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Appendix 2
B 2
Test ltems | Thermal test
WA E | WA
1,1 Test procedure
WP BR
Test cells and batteries are to be stored for at least six hours at a test temperature
equal to 72+2°C, followed by storage for at least six hours at a test temperature equal to
-40+2°C, The maximum time interval between test temperature extremes in 30 minutes,
This procedure is to be repeated until 10 total cycles are complete, after which all test
cells and batteries are to be stored for 24 hours at ambient temperature (20+5C).
H HUSN R AT P R T2 £ 2°C RIS R IEAEAD T 6 NI, SR)E, fRiE-40£2°Co%
PERIEAFAN T 6 AN /NI, DA 1) ) 18] B e 1l 30min, HE A3 #4E ad /D IR E £ 10 X,
R, KGR h 20 £5°C A FIE 24 4~/ .
1.2 Sample status
’ FERE
b1#~b4#, at first cycle in fully charged states.
bIE~bARAEE  MFEISE 478 LI LY
b5#~b8#, after 50 cycles ending in fully charged states.
b5E~b8#, (L4 L AMEFATEA T HLR .
13 Result
’ LR
Before M3 {1 After JIiR 5 Mass loss
Sample No. 8 Residual
o Mass | Voltage | jass | Voltage | jiffiis OCV | Testresult
BESMRS | pps mas | JPEOLIE | peon may | JPERILR , il
it R ft R %) FIAHIE | MRS R
() (V) () (V) )
b1# 34,942 4,18 34,932 4,14 0,008 99,04 (0]
b2# 34,945 4,18 34,938 4,14 0,007 99,04 (0]
b3# 34,952 4,17 34,945 4,13 0,007 99,04 (0]
b4# 34,935 4,18 34,926 4,15 0,009 99,28 (0]
b5# 34,928 4,18 34,921 4,14 0,007 99,04 (0]
b6# 34,945 4,17 34,937 4,13 0,008 99,04 (0]
b7# 34,948 4,18 34,940 4,14 0,008 99,04 (0]
b8# 34,942 4,17 34,935 4,14 0,007 99,28 (0]

Note: L-Leakage, V-Venting, D -Disassembly, R -Rupture, F-Fire, O-No leakage, no venting, no
disassembly, no rupture, no fire.

W L- il V- HES

D- fi#fA; R- DZ; F- ks 0 Gl JGHE. A, . JokE k.
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Appendix 3
P& 3
Test ltems | Vibration
MRIE | el
1,1 Test procedure
WP B
Cells and batteries are firmly secured to the platform of the vibration machine without
distorting the cells in such a manner as to faithfully transmit the vibration, The vibration
shall be a sinusoidal wave form with a logarithmic sweep between 7 Hz and 200 Hz and
back to 7 Hz traversed in 15 minutes, This cycle shall be repeated 12 times for a total of
3 hours for each of three mutually perpendicular mounting position of the cell.
H WA it A [ 22 R IR AN B I BT F, RIE TR RSN IR LIEZBIE, L THz
WINZS 2001z, AR5 RIS TH h— MBS, — MBS 15 4050 ek o
AN FEEORT R AN = AN HAR R L T ) AR 12 9%, 3 AN/
1.2 Sample status
b1#~b4#, at first cycle in fully charged states.
bl#~b4#, TEH—MEMIEE A K I
b5#~b8#, after 50 cycles ending in fully charged states.
b5#~b8#, 714 TL+MAEP5E 4 78 LK L.
13 Result
’ WRSR
Before i i After Ml f5 Mass loss Residual
Sample No. Mass Voltage Mass Voltage | &k ocv Test result
g S > = S S = S Pl 4> s MR &t
FEERS | e | TS | pppm | JREPRIE | BRI | WA
(8) W (8) W ()
b1# 34,938 4,14 34,938 4,13 0,000 99,76 o
b2# 34,945 4,14 34,945 4,14 0,000 100,00 (0]
b3# 34,937 4,13 34,937 4,13 0,000 100,00 o
ba# 34,926 4,15 34,926 4,15 0,000 100,00 o
b5# 34,932 4,14 34,932 4,14 0,000 100,00 o
b6# 34,921 4,13 34,921 4,12 0,000 99,76 o
b7# 34,940 4,14 34,940 4,14 0,000 100,00 o
b8# 34,935 4,14 34,935 4,14 0,000 100,00 (0]

Note: L-Leakage, V-Venting, D -Disassembly, R -Rupture, F-Fire, O-No leakage, no venting, no
disassembly, no rupture, no fire.

. L e V- HESG D Mk R- B3 F- ek O TGiltR. CHER. AR, TCHER. TG
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Appendix 4
fi 4
Test Items | Shock
M E | b
1,1 Test procedure
WP B
Test cells and batteries shall be secured to the testing machine by means of a rigid
mount which will support all mounting surfaces of each battery, Each cell or battery
shall be subjected to a half-sine shock of peak acceleration of 150gn and pulse
duration of 6 milliseconds, 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.
ARG 0 FE 28 il 5 A B AN P M F TR i ) A BT A 2R T o O A F L r s AUy
150gn V- IESE R I e R o, kel 6 == ®bo % = AN EAH TR ELA 1) 20 A0S S 11 fub
BRIk, B AL A AR S B 18 K
1.2 Sample status
’ AR
b1#~b4#, at first cycle in fully charged states.
b1#~bA#{EH — MM 58 43 78 HL I LI o
b5#~b8#, after 50 cycles ending in fully charged states.
b5#~b8#, EH T MM SE 4 e HLIK .
13 Result
’ WG R
Before {'Jlﬂifﬁﬁﬁ After {)ﬂﬂiﬁ}ﬁ Mass loss Residual Test
Sample No. 1 )
‘ fé» ) Mass Voltage Mass Voltage FRA ocv result
FE 9 RE i T % L s E T TFi% s ) ﬂﬁi@ﬂ: AL
(8 W) (8) W ()
b1# 34,932 4,13 34,932 4,13 0,000 100,00 (0]
b2# 34,938 4,14 34,938 4,14 0,000 100,00 (0]
b3# 34,945 4,13 34,945 4,13 0,000 100,00 (0]
ba# 34,926 4,15 34,926 4,14 0,000 99,76 (0]
b5# 34,922 4,14 34,922 4,14 0,000 100,00 (0]
b6# 34,937 4,12 34,937 4,12 0,000 100,00 (0]
b7# 34,939 4,14 34,939 4,14 0,034 100,00 (0]
b8# 34,935 4,14 34,935 4,14 0,000 100,00 (0]

Note: L-Leakage, V-Venting, D-Disassembly, R-Rupture, F-Fire, O-No leakage, no venting, no
disassembly, no rupture, no fire.

e L- e V- HERG

D- fiffA: R- #3: F- ks 0 ot GHER. oAk, iR, Jok k.
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Appendix 5
f& 5

Test Items External short circuit
I H AN Sh S
1,1 Test procedure
WP BR
The cell or battery to be tested shall be temperature stabilized so that its external case
temperature reaches 55+2°C and then the cell or battery shall be subjected to a short
circuit condition with a total external resistance of less than 0,10hm 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, the cell or battery must be observed for a
further six hour for the test to be concluded.
PRAFIRI GRS EAE 5512°C,  DUE A B ri it ie L /MR L 81 55+2°C, ARA,
UG E T, WHOESARA/NT 0, 1 BRIBAZR R R, Ao Bt i it P A BE V2 3]
55 2°CZ S FHFEE L /NI BL b, 6 A E A it R 6 AN/ N4 RE R Ak .
1.2 Sample status
’ HaRE
b1#~b4#, at first cycle in fully charged states.
b1#~bA#{EH — MM 58 43 78 HL I LI o
b5#~b8#, after 50 cycles ending in fully charged states.
b5E~b8#, TEH T [ IMEFF ¢4 A HL I ALt
13 Result
’ Wg R
Max. Ext IT t
Sample No. ax ﬁ);ieﬂg%ﬂej;gir? ure Test result Remark
FER G e PR G #iE
b1# 55,5 o /
b2# 55,3 o /
b3# 55,5 0] /
ba# 55,7 (0] /
b5# 55,8 (0] /
b6# 55,4 o /
b7# 55,5 (0] /
b8# 55,6 (0] /

Note: D -Disassembly, R -Rupture, F-Fire, O- no disassembly, no rupture, no fire.

H: D- A R BERG F -l Ol iR, oK.
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Appendix 6
fi% 6
Test Items Crush
I H Pt s
1,1 Test procedure
WP BR
A cell or component cell is to be crushed between two flat surfaces. The crushing is to
be gradual with a speed of approximately 1,5cm/s at the first point of contact. The
crushing is to be continued until the first of the three options below is reached.
(@) The applied force reaches 13kN+0,78kN;
(b) The voltage of the cell drops by at least 100 mV; or
(c) The cell is deformed by 50% or more of its original thickness.
Once the maximum pressure has been obtained, the voltage drops by 100mV or more,
or the cell is deformed by at least 50% of its original thickness, the pressure shall be
released.
HL b 2 R B AR P A1 B TR 5% P o B AE 2R — DBt BLZY 1, Sem/s - I FE 184S
AT, BRI =ANEIZ IS 1k
(a) AEMJjikZE] 13kN£0, 78kN;
(b) ML L s 22 /D TR 21 100mV s
(c) WAt JE R AN WL LA TE 22/ 50%.
— LB RS, R 100mV 50 it AR T IS 50%, TR JJROZ AR .
1.2 Sample status
’ FERE
C1#~C5#, at first cycle at 50% of the design rated capacity;
CLA~C5#, {E5 M S0%HIHUE 7 & s
13 Result
’ LR
Sample No. Max. E ﬁgrhal Ieﬁrr:ge;ature Test result Remark
P i WA L5 s
C1# 23,3 o /
C2# 23,5 o /
C3# 23,5 o /
Ca# 23,7 o /
C5# 23,5 o /

Note: D -Disassembly, F-Fire, O- no disassembly, no fire.

W D- MR F - ks Ok, okt K.
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Appendix 7
bk 7

Test Items
W H

Overcharge
LRI AS

1,1

Test procedure

AP R

The manufacturer’s recommended
maximum charge voltage is 4,2V. The
manufacturer’'s recommended maximum
continuous charge current is 1,5A.The
voltage of the test is 8,40V. And the
Current is 3,0A.

I FftE m K i E o 4,2V, | KA
IR FEHL A 1, HA. WA L
8,40V, Hiyiih 3, 0A.

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 or 22V

W) FAETF I 78 W AV 18V, A
T2 e A HE R T N 2 P A ) T KA
dpe K 78 H H s e A 22V

When the manufacturer’s recommended
charge voltage is more than 18V, the
minimum voltage of the test shall be 1,2
times maximum charge voltage /
Q)RR T R 18V, AL
() dae /N 78 HHL R iR

1,2 1550 FHER I R e i s

1,2

Sample status

FE AR

b9#~b12#, at first cycle in fully charged states.
b9#~Db12#, 5 MEHM5E AT H A HLHE .

b13#~b16#, after 50 cycles ending in fully charged states.
b138~b16#, 7E55 T [ MEFR 582 A fL i it

1,3

Result

WAL R

Sample No.

AL L]

Voltage Before test (V) Test result Remark
I L (V) M A5 R HiE

bo#

4,17 o /

b10#

4,18 /

b11#

4,17

b12#

4,17

b13#

4,17

b14#

4,18

b15#

417

b16#

oO|jlojo|jo0o|O0|0O0|O

417

Note: D -Disassembly, F-Fire, O- no disassembly, no fire.

. D- fEfr; F - ks O-JCfBR. TGk,
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Appendix 8
fi% 8
Test Items Forced discharge
I H Eina)GEN
1,1 Test procedure
WP BR
Each cell shall be forced discharged at ambient temperature by connecting it in series
with a 12V D. C, power supply at an initial current equal to the maximum discharge
current specified the manufacturer 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).
£ 20 5°C HIPRERIRLE 1, R 5 LB REAE 12V 1 B AU S BT ERIBC RS 25 K /) i L
rp [nli L REAT o EOR e B A RS AR A WS A A R A ) R E R KT
Ui, JBCRINTR) Y B 25 B R AT AG f i .
1.2 Sample status
’ AR
Ce#~C15#, at first cycle in fully discharged states;
C6#~C156%, 7E5—MAE R HL
C16#~C25#, after 50 cycles ending in fully discharged states;
Cl68~C258, fE5H Tu I MEIA 5 BRI R
13 Result
’ Wg R
Volt Before test Volt Before test
Sample No. O?m?‘g;ﬁﬁ;;iﬁi_s Testresult | Sample No. Oiﬂl?‘git‘eﬁﬁjeTE;EJeIS Test result
. . {URFWGTTPAR ks e L v e AT ks .
FE 5 W RERTTES FE 5 W RERTTE
Coe# 3,256 o C16# 3,315 0]
C7# 3,304 o C17# 3,270 (0]
Cs# 3,257 o C18# 3,296 0]
Co# 3,184 (o) C19# 3,333 (0]
C10# 3,308 (0] C20# 3,331 o
C11# 3,283 o C21# 3,214 (0]
C12# 3,286 o C22# 3,227 o
C13# 3,182 o C23# 3,254 o
C14# 3,228 o C24# 3,239 (0]
C15# 3,270 0] C25# 3,237 (o)

Note: D -Disassembly, F-Fire, O- no disassembly, no fire.

¥ D- fEfks F - ok O-TGfifk. JoiK.
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VE ORI

Important

1. ARG TR A AT g% IR
The test report is invalid without the official stamp and Paging seal of Guangzhou MCM
Certification and Testing Co., Ltd.

2. RARNE =PI FE, AFsr 2 HA R &

Nobody is allowed to photocopy or partly photocopy this test report without written
permission of Guangzhou MCM Certification and Testing Co., Ltd.

3. AR TCHEAEN L FIRZ N AN A48 TR
The test report is invalid without the signatures of Ratifier, Reviewer and Testing
engineer.

4. ARG RS
The test report is invalid if altered.

5. Wik AT G NI S 2 FR T ORI R AL S
Objections to the test report must be submitted to Guangzhou MCM Certification and
Testing Co., Ltd. Within 15 days.

6.4 15 o LU S AU N UR

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

7 ARAR DO RFE ST

The test report is valid for the tested samples only.

RIBUEAAL: ) MR I AR A PR+

Laboratory: Guangzhou MCM Certification and Testing Co., Ltd

Moo dke P MR BB B = E 18 52—

Address: 1 F No.13, Zhong San Section, ShiGuang Road, Panyu District, Guangzhou
City, Guangdong Province, China.

B if: 0086-20-34777662
0086-20-34777663 Email: mark.miao@mcmtek.com

£  H: 0086-20-34777665-609 Web: Http://www.mcmtek.com




