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UN38.3, Seventh Edition

Recommendations on transport of dangerous goods, manual of test and criteria,
Section 38.3 - Lithium metal and lithium ion Batteries

Report Reference No. .................... :  PNS20090052 01001
Date of issU€.......ccccvvvieeeeeeeeeeee . 2021-01-06
Total number of pages..................... . 19 pages
Te§ting Laboratory ............cceuereee. .i - GUANGDONG UTL CO., LTD.
Rl E:E A I RIS AS IR AT PR 2 7]
Adress........cccooviiiiiiiiiccce, © Lianding Testing Building, No.18 Center Road of Yayuan Industrial
Hotik Zone, Nancheng District, Dongguan, Guangdong, China.

IR 5E T B A T el Tl [X 0 %185 S A K T
Applicant’s name........................: Haily Instrument Co., Ltd.
FAERAL: R IRINGE (R7E) HIRAF]
AdAreSs......ovvveeeeeieeeieieieeieieieiens . Block B, 10/F, Building 2, Huawei Kegu Industrial Park, Jichiling
Hiudl: Village, Dalingshan Town, Dongguan Guandong, China

ARSETH R LR XS SR A HE R 55 2R 104K BIX
Factory’s name.........ccccoccrviiinnennnen, : Haily Instrument Co., Ltd.
2 cy: WA M HRE A THINEE (R5E) HIRAA
AdAreSs......ovvveveieieieieieieieieeieeaians . Block B, 10/F, Building 2, Huawei Kegu Industrial Park, Jichiling
Hhht Village, Dalingshan Town, Dongguan Guandong, China

IRSETT RIS LIRS RIS A HE RS SR 2k 1045 B X
Phone number/EX R 7o . +86-769-81870946
Email/ BB HIAE oo . fell-wang@163.com
Website/PIHE ..o : N/AIANEH

Test specification/JiRFATE

Standard .........cccceeiiiiii . ST/SG/AC.10/11/Rev.7/Section 38.3

Test procedure.......ccceeeevicenieeennnn.. © N/A

Non-standard test method................ N/A

Test item description/£t 5 & %K.......  Multi-Function Power Source / £ B8 41 2 51 HLIE
Trade Mark/FEi R ...coveveveveeeeceieenes : N/A

Model/Type reference/Z 5 .............. :J400S

RatingS/FAE ...t © 3.2V, 10000mAh, 32Wh
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Summary of testing:

M5 BRE:

Tests performed (name of test and test clause):

MRTEE - AR 42 K %3

Test Conclusion
WAL 18

Test(s) Sample Number Conclusion
MR H FEg > FIRZE

T.1: Altitude simulation / 7= 142 Pass / ifiid
T.2: Thermal test / 15 5 Pass / il
T.3: Vibration / &) b1# - b8# Pass / iliid
T.4: Shock / i Pass / j#id
T.5: External short circuit / 4 55 #% Pass / j#id
T.6: Crush / ¥ /& cl#-c10# Pass / it
T.7: Overcharge / i 78 b1# - b8# Pass / ilid
T.8: Forced discharge / 52 il c11# - c30# Pass / i#iid

The sample’s status is good.

FEAIRIE R AT o

The conditions of the batteries of samples No. b1# to b4# are at first cycle, in fully charged states.
FE g5 b 1# -DA# I 5 — A 78 T80 i 1) )i 56 4 7o R A Y L

The conditions of the batteries of samples No. b5# to b8# are after twenty-fifth cycles ending in fully
charged states.

B2 5 b5# -b8# 7y - TG 78 15 B A )5 56 4 78 HR A Y R

The conditions of the cells of samples No. c1# to c5# are at first cycle at 50% of the design rated
capacity.

FE g5 c1# -CO# 95— B T8 T80 i 191 78 it B A R 2 8 ) 50 % IR 25 0 FEES

The conditions of the cells of samples No. c6# to c10# are after twenty-fifth cycles ending at 50% of the
design rated capacity.

FE g5 cB# -c10# 9 55 — 1 TLIRAGHA 78 15 J 1 70 L B APk 28 B 1) S0 Yo IR A Y LA

The conditions of the cells of samples No. ¢c11# to c20# are at first cycle, in fully discharged states.
FE S5 c11# -C20# 9 55— UG A 78 15 e J 9] 56 4 T R A g LS

The conditions of the cells of samples No. c21# to c30# are after twenty-fifth cycles ending in fully
discharged states.

B b g5 c21# -c30# 0y -+ TR 78 IR A )i e A O IR AR A s

The test results: Pass

MAGER . JHL
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Test item particulars.................ccccooeeiiiiiiiciee, :

FEa S R

Cell fYPE.ee et e :

T 706094

Nominal Voltage of cell.........cccoeveviiniiieeecen, : 3.9V
FLOVATUE HEL L '

Rated Capacity of cell ..o, :
HL S E 25 2500mAh

Battery TYPe ..ot s . Lithium ion battery
SERIE St BT
APPEAraNCE. ... ..uuuuiiiiiiiiaaae e White, Black, Orange
B o, B, B
Number of Cell ..., . 4pcs (1S4P)
RO A

DIimension(Mm)........ccoeeeieiieiee e : 35.0mm(max) x 67.0mm(max) x 140.0mm(max)
AN

Test case verdicts

WA E

Test case does not apply to the test object.................. : N/A

FIEASTE TP 5

Test item does meet the requirement ...............ccoce.e. . P(Pass)
M & ME

Test item does not meet the requirement .................... . F(Fail)
MR A E

Testing ik

Date of receipt of testitem .........cccoeeveeiiiiiiiieee
R

Date(s) of performance of test.........cccceecvivecicenicens
WA 39

© 2020-09-05

© 2020-09-07 to 2020-09-22

General remarks %%

This report shall not be reproduced, except in full, without the written approval of the testing laboratory.
BRAE AT, AREA SIS A HE AR 7 5

The test results presented in this report relate only to the item tested.

A RIS SR AR IR A i B T

“(see remark #)” refers to a remark appended to the report.

“(LE#) TaAR A R RE .

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

At b BLsi AR N

According to the Standard, a single-cell battery (Battery Pack) is considered a “Cell” (Battery Cell) and shall
be tested according to the testing requirements for “Cell”. This testing included the samples of Battery Pack
and Battery Cell as aforementioned. For testing details, please refer to Table of Test Conclusion and
individual test record.

FRHBAREER, PR (A ) B RS (RS, DL RIS B ESREEAT I, AT H A
A5 W PR AT RS . A ORI TR, 1R A BN S5 1 A S ST ] %
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General product information:
FEmfE R
The main features of this model are shown as below:
P R EE R
Nominal | Nominal | Maximum | Maximum | Maximum Cut-off
Nominal Nominal | Charge | Discharg | Charge | Discharg | Charge Voltage
Model 4= capacity voltage | Current | e Current| Current |e Current| Voltage o8 %%E
HERE | HUEHlE | DU | BUCHHE | BRTH | SRR | KRR R
HLL HLI 2R EEM B ]
Battery / (D,
USB:5V/2 USB:5V/2
A A
J400S 10000mAh 5.0V 2000mA DC:12V/5 2000mA DC:12V/5 5.25V 4.5V
A A
Cell / i35
706094 2500mAh 3.2V 1250mA | 500mA | 2500mA | 2500mA 3.6V 2.3V

Test Procedure:

AL -

1. Tests T.1 to T.5 shall be conducted in sequence on the same cell or battery. Tests T.6 and T.8 shall be
conducted using not otherwise tested cells. Test T.7 may be conducted using undamaged batteries previously
used in Tests T.1 to T.5 for purposes of testing on cycled batteries.

AT AT S22 R AE [R]— 2H Fts s it b7 T.6 AT .84 A A B sl AT M. T.7 WTRAR 2 11
TA-T.50 b 5 B Te 4 i) Rt AT Ik

2. In order to quantify the mass loss, the following procedure is provided:
JRE A R AL IR I A5

_(M1-M?2)
M1

Mass loss (%) = x100

Where M1 is the mass before the test and M2 is the mass after the test. When mass loss does not exceed the
values in Table 38.3.1, it shall be considered as “no mass loss”.

MENARTE R, M2E2NRAENER. #iERAA BT Table 38.3. 1+ FIMERI AT “HA i EHi
9%7’ .
Table 38.3.1 Mass loss limit

Mass M of cell or battery Mass loss limit
M<1g 0.5%
1g <SM=<75¢g 0.2%
M>75¢g 0.1%

Address: Lianding Testing Building, No.18 Center Road of Yayuan Industrial Zone, Nancheng District, Dongguan, Guangdong, China.
Tel: 86-769-3893 3228
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UN 38.3

Clause

Requirement + Test

Result - Remark

Verdict

38.3.4.1

Test T.1: Altitude simulation/= E &1

Test cells and batteries shall be stored at a
pressure of 11.6 kPa or less for at least six hours
at ambient temperature (20+5°C)/ K Hi G Fl HL AR
I N2045°C. KAUEFIA KT 11.6kpaffi g
AN T 64N

Cells and batteries meet this requirement if there is
no leakage, no venting, no disassembly, no rupture
and no fire and if the open circuit voltage of each
test cell or battery after testing is not less than 90%
of its voltage immediately prior to this procedure.
The requirement relating to voltage is not
applicable to test cells and batteries at fully
discharged states.

IR SRR e H R ot/ I £ | AN NN
T A R oA KR s s e vl s 1R T
L AMIC TG T 28 B R 90% o TG T Hi &
73 T ) SR AN IE FH T 58 4 T H IS AR RO A ERL

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

no fire. / &~ TLHA. &
(AN R E IV S =D E )
%o

See test data for details. /

LI K A -

38.3.4.2

Test T.2: Thermal test/ig F iR %

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 is 30
minutes. This procedure is to be repeated 10
times, after which all test cells and batteries are to
be stored for 24 hours at ambient temperature (20
+5°C). /B S FE S E7222° CHIMA B i E 2 /06
AN, BRIGTIAE- 40£2°CHIIA S i B 2 /06N
I o it 52 2 8 R e KR R IR 18] 9 3073 b o B AR IR
10K, HJa ¥ AF I 202 5° C I A8 i E 24718
i o

For large cells and batteries the duration of
exposure to the test temperature extremes should
be at least 12 hours. /X T K HEFIKHM, 7E iR
AR H 8 L ) T e 2 124> /NI

N/A

Cells and batteries meet this requirement if there is
no leakage, no venting, no disassembly, no rupture
and no fire and if the open circuit voltage of each
test cell or battery after testing is not less than 90%
of its voltage immediately prior to this procedure.
The requirement relating to voltage is not
applicable to test cells and batteries at fully
discharged states.

(RSB HAT A 20K oIl JoHEFR. TofdiA.
TR LR TG KL A s B BB 1T %
R AMIC TG 28 B R 90% . TG T HL K
77 TH SR ANIE T 58 4 0 H 5 1 B R L

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

no fire. / LW~ TLHA. &
(RN NI E VY =D& )
%o

See test data for details. /

PE LI
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UN 38.3

Clause Requirement + Test Result - Remark Verdict

38.3.4.3 |Test T.3: Vibration/#E3))

Cells and batteries are firmly secured to the P
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
waveform 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 positions of the cell. One
of the directions of vibration must be perpendicular
to the terminal face. /F¥ i 0 A0 42 [ 30 22 25 R R Bh &
B L. JRELAEZRIE, LL7THZEE N2 200Hz,
WRIG I R BITHZ Y —AMEFR,  — MERFRZ:155)
B BRI REALIE o A il A =S HAREE B 77 1)
EAEFR20K, FATTIRBA/NE, 94N .
MRS ) A 25 T ELRE AR AT

The logarithmic frequency sweep shall differ for P
cells and batteries with a gross mass of not more
than 12 kg (cells and small batteries), and for
batteries with a gross mass of more than 12 kg
(large batteries). /%} 5 & A K T-12kg (I i (S
/I e )RSt 3o 1 2kg P L (K FRLIR ), X K
ARAS ],

For cells and small batteries: from 7 Hz a peak P
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 50 Hz). A peak acceleration of 8 gn
is then maintained until the frequency is increased
to 200 Hz. /% T HLUEAI/INEEI, XS BT : M
THZIF AR ARAF 1 gnift) die K DN g B 2455 9 18Hz,

SR B IRIE AR 7E0.8mm (A% 1.6mm) F18 4
HH FROINE A #18gn (MR 21 A50Hz), K it
KN E LR R TE 8gn B 4T 2 3 Jin #1200Hz .

For large batteries: from 7 Hz to a peak N/A
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 25 Hz). A peak acceleration of 2 gn
is then maintained until the frequency is increased
to 200 Hz. /% TR HItl, XA IWTHZITA
TRFF I gnit) e RN id 22 E 250 N 18HZ, AR5 FHHR
MEPRFFAE0.8mm (e 1.6mm) J 34 s e B 21 i
RN I 2 2gn (L) N25HZ), K Kk B2
PRFFAE2gn B 2 FZ 19 i1 £ 200Hz.

Address: Lianding Testing Building, No.18 Center Road of Yayuan Industrial Zone, Nancheng District, Donggtian, Guangdong, China.
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UN 38.3
Clause Requirement + Test Result - Remark Verdict
Cells and batteries meet this requirement if there is | No leakage, no venting, no P

no leakage, no venting, no disassembly, no rupture | disassembly, no rupture and
and no fire during the test and after the test and if |no fire. / TR LHS T
the open circuit voltage of each test cell or battery | ik, FTEREZLLL K T2 KL

directly after testing in its third perpendicular %,
mounting position is not less than 90% of its
voltage immediately prior to this procedure. The See test data for details. /

requirement relating to voltage is not applicable to | i WX .
test cells and batteries at fully discharged states.

[HUS AL IAT & 2R Toimill. EHER oA
TR VA S ToAE KL s s sl L il ) AT %
HL R AN T DA T % H R 990% . LEIIR T L
7 TR ERANIE F T 58 4T R RO R ERL i

38.3.4.4 |Test T.4: Shock/Hhd7

Test cells and batteries shall be secured to the P
testing machine by means of a rigid mount which
will support all mounting surfaces of each test
battery. /UARE ] (1 FE AL AR

Shock: a half-sine shock of peak acceleration of P
| 100850

I
150 g, (or Acceleration(g,)= \\ mass ) , which is
smaller) and pulse duration of 6 milliseconds, large
cells and large batteries shall be subjected to a
half-sine or peak acceleration of 50 g, (or

f(30000]

|
Acceleration(g,)= VU mass ) , Which is smaller) and
pulse duration of 11 milliseconds/i /| F it B/ i,

Hloossow

II
e LAEAE 150 g, (8% VU mass ) qapyize i)
P IESZ R B e, BkihREER6 =D, KHEA
|"-’ 30000 |

|
R4 R ESO gy (05 V' 7ass ) o
FBUIMED RIS 111 52 B0 0 LE 3% e
&

Each cell or battery shall be subjected to three P
shocks in the positive direction and to three shocks
in the negative direction in each of three mutually
perpendicular mounting positions of the cell or
battery for a total of 18 shocks. /EEANEE i 6 i FE =
AN A T LA L 22 2R 07 6 f IE 77 1) 22 32 = U

i, BEERITMAZ =0k, MItg 18
o

Address: Lianding Testing Building, No.18 Center Road of Yayuan Industrial Zone, Nancheng District, Donggtian, Guangdong, China.
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UN 38.3
Clause Requirement + Test Result - Remark Verdict
Cells and batteries meet this requirement if there is | No leakage, no venting, no P

no leakage, no venting, no disassembly, no rupture | disassembly, no rupture and
and no fire and if the open circuit voltage of each | no fire. / TR LHS .
test cell or battery after testing is not less than 90% | ik, FEREZLLL K T35 kI

of its voltage immediately prior to this procedure. %,

The requirement relating to voltage is not

applicable to test cells and batteries at fully See test data for details. /
discharged states. T LI A

[ SRR S 2K B, o TERRA.
TR UL S TG KL R s s B il ) )T %
HL R AN T DR T 2% H R 990% . LRI T L
7 ) SR ANIE T 58 4 B0FRL i B RGOS AT R

38.3.4.5 |Test T.5: External short circuit/4h %5 5% P

The cell or battery to be tested shall be P
temperature stabilized so that its external case
temperature reaches 57+4°C. M{#EFAIA BT IR T Fa
JELEST£4°C, DUMERE M HNRIRSEILF]57£4°C.,

The cell or battery at 57 + 4°C shall be subjected to P
one short circuit condition with a total external
resistance of less than 0.1 ohm. 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. /7£ 353551 £ 57+4°C {1 4%
PR, KRR S RSB /N 101 BRAE AR A FE BEL =] 2% 3
TR, PRI RIREK R 157 +4°C Ja IRIF AL
PR/ LA by 6T, F i B PRI 2
el THE A — 2 I S g 45

Cells and batteries meet this requirement if their No disassembly, no rupture P
external temperature does not exceed 170°C and |and no fire. / TCf#iA . TEHEZL
there is no disassembly, no rupture and no fire DLK To2 K I 8 A

during the test and within six hours after the test./ _
RS I R R AR LK 2 JF6 4/ | See test data for detalls. /
P, SMEREIEAEA70°C, JFE R, a | VLIBER.

HATHE KNG KA.
38.3.4.6 |Test T.6: Impact / Crush/#Edi/F & P
Test procedure — Impact (applicable to cylindrical | Pouch cell/ £k #1:85 N/A

cells not less than 18.0 mm in diameter) /f# o (& &

T HAART5ET-18.0mmir) [ FEJE HL &)

Address: Lianding Testing Building, No.18 Center Road of Yayuan Industrial Zone, Nancheng District, Donggtian, Guangdong, China.
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UN 38.3
Clause Requirement + Test Result - Remark Verdict
The sample cell or component cell is to be placed N/A

on a flat smooth surface. A 15.8 mmz0.1mm
diameter, at least 6 cm long, or the longest
dimension of the cell, whichever is greater, Type
316 stainless steel bar is to be placed across the
centre of the sample. A 9.1 kg+0.1 kg mass is to be
dropped from a height of 61+2.5 cm at the
intersection of the bar and sample in a controlled
manner using a near frictionless, vertical sliding
track or channel with minimal drag on the falling
mass. The vertical track or channel used to guide
the falling mass shall be oriented 90 degrees from
the horizontal supporting surface. /##£ s E—A
SPH PG B K EAR15.8 mmz 0.1mm,
KFEA/INT-6em it 316485 AN A Tt A i o 0 T
Je, R N9.1 kg0.1 kg E I M61£2.5 cm)
o L T A i o

The test sample is to be impacted with its N/A
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. /4% 3% fi o I FE
ity N 51 $H B R AT T SRR RE O
M E415.8 mm+0. 1mmE i R MW AEE.
AR R — Ik dE .

Test Procedure — Crush (applicable to prismatic, Pouch cell/ 24K it P
pouch, coin/button cells and cylindrical cells less

than 18.0 mm in diameter). /3% /% (& T A

LR B M/ A0 HE AT AR /N TF-18.0mm i [ A4 1
CEVLS)

A cell or component cell is to be crushed between P
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. /K i
AR T Z (W5, 55 IS/ LR, 1E28
MR B R R 2 91.5emls . B R RFAEIE
17, ERMBLLLUR =gl —

(a) The applied force reaches 13 kN+0.78 kN; /iti P
Hn 7715 %13 kN+0.78 kN
(b) The voltage of the cell drops by at least 100 N/A
mV; /R LR R %/ 100mV
(c) The cell is deformed by 50% or more of its N/A
original thickness. /HL it AR FZ IR J7 46 5 FE 11150% LA

o

Address: Lianding Testing Building, No.18 Center Road of Yayuan Industrial Zone, Nancheng District, Donggtian, Guangdong, China.
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UN 38.3
Clause Requirement + Test Result - Remark Verdict
A prismatic or pouch cell shall be crushed by P

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. /M HE T BRI dg 9 ) — T s o 1410
T TR FEO S AP I SR i o [T S 2
3 LA T ) s

Each test cell or component cell is to be subjected P
to one crush only. The test sample shall be
observed for a further 6 h. The test shall be
conducted using test cells or component cells that
have not previously been subjected to other tests.
AR A e, JE ARG — i . i
J 435 VR i o o S L 526/

Cells and component cells meet this requirement if | No disassembly and no fire. / P
their external temperature does not exceed 170°C | £k, THE KR KA.
and there is no disassembly and no fire during the )
test and within six hours after this test. /88 £ 2 §eg tr?St S’,ata for details. /
SR (EMBRE TR DL 2 R6 AN Y, b | LA

#Id170°C, I HIMAENTE KR KA.

38.3.4.7 |TestT.7: Overcharge/i3 7 P

The charge current shall be twice the P
manufacturer's recommended maximum
continuous charge current. Tests are to be
conducted at ambient temperature. The duration of
the test shall be 24 hours. The minimum voltage of
the test shall be as follows: /7= T, LL24% i
T P ELMR ) B R AR 2 7 L R AU R TS, KIS
6] 824/ o PR BN AN R

(a) When the manufacturer's recommended charge | The voltage of the test is P
voltage is not more than 18V, the minimum voltage |10.5V, and the current is 4A. /
of the test shall be the lesser of two times the MR EA10.5V, HHUA4A.
maximum charge voltage of the battery or 22V. /i1
SR 36 P EUPR Y 70 R L R AN 18V, AT )

/IN R P P V1 22 TR PR ) e DR 7 P P Y T £
B 22V BN

(b) When the manufacturer's recommended charge N/A
voltage is more than 18V, the minimum voltage of
the test shall be 1.2 times the maximum charge

voltage. /U SR il i i B AR 78 L LR L 18V, A
DN ) 5 /0 78 HEL PR TS I 1222 1) 325 7 B AR D R R T8
HLE 1,265

There is no disassembly and no fire during the test | No disassembly and no fire. / P

and within seven days after the test. /7E R AT | ok, ToE KR KA.
RIEBUGTRIN, S CAR RIS KIS .

See test data for details. /

PE LI o
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UN 38.3

Clause Requirement + Test Result - Remark Verdict

38.3.4.8 |Test T.8: Forced discharge/3& %5 &

Each cell shall be forced discharged at ambient P
temperature by connecting it in series with a 12V
D.C. power supply at an initial current equal to the
maximum discharge current specified by the
manufacturer. /fEEH T, KA B IERIE12VIN
EL R BT SRR, BRI S N
NIRRT A i 36 PR PR e KT P, PR o

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). /3 7E {5 HL VAT I8
i A IR I s B )i R /NI 30 () F Bk 3R
P35 AFA RO AR o 1 B T (/NS ) A0 2 e ok A
W6 IR 5 )

There is no disassembly and no fire during the test |No disassembly and no fire. P
and within seven days after the test. /7E I A | DGR RITCE KGR A
WITET RN, FEmCHAERNTCE KRR A .

See test data for details. /

P I

Address: Lianding Testing Building, No.18 Center Road of Yayuan Industrial Zone, Nancheng District, Donggtian, Guangdong, China.
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T.1 5 E#EH(Altitude simulation)

Page 13 of 19

A. Leakage/i®i®&; B. Venting/HES; C. Disassembly/f#{#; D. Rupture/f§%; E. Fire/& N
P. No leakage, no venting, no disassembly, no rupture, no fire/ i@k, FTHES, Tk, T, TEN.

Before test After test )
Sample BatA LY Mass loss Cl;&gti(l;zt)lo Results
| Mass | | e K 00 sk
5V 12v 5V 12V 5V 12v
b1# |402.895| 5.096 | 12.090 |402.895| 5.095 | 12.089 | 0.000 |99.980 |99.992 P
b2# |402.918| 5.090 | 12.094 |402.918| 5.088 | 12.092 | 0.000 |99.961|99.983 P
b3# |402.894| 5.089 | 12.096 |402.893| 5.088 | 12.095 | 0.000 |99.980|99.992 P
b4# |402.873| 5.093 | 12.093 |402.872| 5.092 | 12.092 | 0.000 |99.980 | 99.992 P
b5#  |402.804| 5.090 | 12.091 |402.802| 5.088 | 12.090 | 0.000 |99.961 | 99.992 P
b6# |403.060| 5.091 | 12.090 |403.058| 5.090 | 12.089 | 0.000 |99.980 | 99.992 P
b7# |403.320| 5.092 | 12.090 |403.320| 5.091 | 12.089 | 0.000 |99.980 | 99.992 P
b8# |402.405| 5.094 | 12.089 |402.405| 5.092 | 12.088 | 0.000 |99.961|99.992 P
Note/i:

T.2 R E A% (Thermal test)

A. Leakage/i®i®&; B. Venting/HE=; C. Disassembly/f#{#; D. Rupture/f§%¢; E. Fire/&N
P. No leakage, no venting, no disassembly, no rupture, no fire/Tifi&, THS, Tk, T, TEAN.

Before test After test
Sa"rlnple i LY Masﬂs Inoss Ct;&gti(zzt)io Results
s Mese | TR W e 00 sk
5V 12V 5V 12V sV 12v
b1# |402.895| 5.095 | 12.089 |402.875| 5.076 | 12.077 | 0.005 |99.627 | 99.901 P
b2# |402.918| 5.088 | 12.092 |402.895| 5.071 | 12.078 | 0.006 |99.666 | 99.884 P
b3# [402.893| 5.088 | 12.095 [402.864| 5.076 | 12.082 0.007 - | 99.764 | 99.893 P
b4# 1402.872| 5.092 | 12.092 [402.836| 5.077 | 12.080 0.009 |99.705 | 99.901 P
b5# [402.802| 5.088 | 12.090 [402.778| 5.071 | 12.072 0.006 |99.666 | 99.851 P
b6# [403.058| 5.090 | 12.089 [403.038| 5.074 | 12.072 0.005 |99.686 | 99.859 P
b7# [403.320| 5.091 | 12.089 [403.284| 5.080 | 12.072 0.009 [99.784 | 99.859 P
b8# [402.405| 5.092 | 12.088 [402.372| 5.073 | 12.078 0.008 [99.627 | 99.917 P
Note/i:

Address: Lianding Testing Building, No.18.Céenter Road of Yayuan Industrial Zone, Nancheng District, Dongguan, Guangdong, China:
Tel: 86-769-3893 3228
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Test Data JiX$(#
T.3 #3)(Vibration)
Before test After test
DTIE S Change ratio
Sample g LV Mass1oss (%) | Results
No. Voltage | Voltage Voltage | Voltage REBRK >
= M M AR
FERGS ﬁ;s(s) B (V)| BLE (V) ﬁ;s(s) BIE (V)| BE (V)| (%) e
mE g sy 12v |PEGN sy 12V 5V | 12v

b1# |402.875| 5.076 | 12.077 |402.875| 5.075 | 12.075 | 0.000 |99.980|99.983

b2# |402.895| 5.071 | 12.078 |402.895| 5.069 | 12.076 | 0.000 |99.961 | 99.983

b3# |402.864| 5.076 | 12.082 |402.863| 5.075 | 12.080 | 0.000 |99.980 | 99.983

b4# |402.836| 5.077 | 12.080 |402.834| 5.075 | 12.078 | 0.000 |99.961 | 99.983

b5# |402.778| 5.071 | 12.072 |402.777| 5.069 | 12.070 | 0.000 |99.961 | 99.983

b6# |403.038| 5.074 | 12.072 |403.037| 5.073 | 12.071 0.000 |99.980 | 99.992

b7# |403.284| 5.080 | 12.072 |403.282| 5.078 | 12.071 0.000 |99.961|99.992

| V| V| V)| V| V| V| T

b8# |402.372| 5.073 | 12.078 |402.371| 5.072 | 12.077 | 0.000 |99.980 |99.992

Note/i:
A. Leakage/i®i®&; B. Venting/HE=; C. Disassembly/f#{#; D. Rupture/f§%¢; E. Fire/&N
P. No leakage, no venting, no disassembly, no rupture, no fire/ i, THS, Tk, T, TEAN.

T.4 i (Shock)
Before test After test
Sample Lt WEE Mass loss Clgégti(rozt)io Results
s Mo R D e L WA 00 i
5V 12V 5V 12V sV | 12v
b1# |402.875| 5.075 | 12.075 {402.874| 5.074 | 12.073 0.000 [99.980 | 99.983 P
b2# |402.895| 5.069 | 12.076 {402.895| 5.068 | 12.075 0.000 [99.980 | 99.992 P
b3# 1402.863| 5.075 | 12.080 {402.861| 5.074 | 12.078 0.000 199.980 | 99.983 P
bd# |402.834| 5.075 | 12.078 {402.834| 5.073 | 12.076 0.000 [99.961 | 99.983 P
b5# |402.777| 5.069 | 12.070 {402.776| 5.068 | 12.069 0.000 [99.980 | 99.992 P
b6# |403.037| 5.073 | 12.071 {403.035| 5.071 | 12.069 0.000 [99.961 | 99.983 P
b7# |403.282| 5.078 | 12.071 {403.280| 5.077 | 12.070 0.000 ]99.980 | 99.992 P
b8# |402.371| 5.072 | 12.077 {402.369| 5.070 | 12.076 0.000 [99.961 | 99.992 P
Note/iF:
A. Leakage/imi&; B. Venting/Hf5; C. Disassembly/fi#{&; D. Rupture/f§Z; E. Fire/& X
P. No leakage, no venting, no disassembly, no rupture, no fire/Fciwi&, FTHES, Tk, THZ, TEA.

Address: Lianding Testing Building, No.18.Céenter Road of Yayuan Industrial Zone, Nancheng District, Dongguan, Guangdong, China: e
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Test Data JliX £ 78

T.5 4}#B%H % (External short circuit)

Sample No. Totallﬁlggugé[;e(sr:‘séa)mce Maﬁmﬁ?% i‘g)zgrﬁ?;ure, °C .
FE fh 45 REEER
5V 12V 5V 12v

b1# 77 73 58.1 57.8 P
b2# 79 85 59.2 57.8 P
b3# 82 77 58.7 57.8 P
b4# 85 84 58.9 57.8 P
b5# 76 75 59.2 57.8 P
b6# 88 81 58.2 57.7 P
b7# 89 77 57.8 57.6 P
b8# 77 83 58.0 57.4 P

Note/i:
A. Disassembly/fi#{f; B. Rupture/f§%¢; C. Fire/&NX
P. No disassembly, no rupture, no fire within 6 hours after the test//UiX fF6/ A TfRK, TEZ, TEAX.

T.6 & (Crush)

Sample No. Voltage before Test Maximum Temperature, °C Results
RS R AT (V) BERE (°C) L EE S

cl# 3.871 23.3 P

c2# 3.847 234 P

c3# 3.874 23.5 P

ca# 3.863 23.3 P

c5# 3.866 23.3 P

c6# 3.877 234 P

c7# 3.856 23.3 P

c8# 3.877 234 P

co# 3.841 23.3 P

c10# 3.840 23.3 P

Note/iF:

A. Disassembly/fi#{A; B. Fire/Z& X
P. No disassembly, no fire within 6 hours after the test/SlliR f56/N TR Tofifd, & A

Address: Lianding Testing Building, No.18.Céenter Road of Yayuan Industrial Zone, Nancheng District, Dongguan, Guangdong, China:
Tel: 86-769-3893 3228 Email: utl@gdutl.com http: //www.gdutl.com




TEST REPORT

Report No.: PNS20090052 01001 Page 16 of 19
Test Data Jli$#
T.7 i3 78 H(Overcharge)
Sample No. Voltage before Test Results
FE o S RH AT (V) RRER
b1# 5.095 P
b2# 5.090 P
b3# 5.093 P
b4# 5.094 P
b5# 5.092 P
b6# 5.096 P
b7# 5.093 P
b8# 5.095 P
Note/v:
A. Disassembly/fi#f#; B. Fire/&X
P. No disassembly, no fire within seven days after the test/SlIi{/F7R A LKk, T&E A

T.8 384!% H(Forced discharge)

Sample No. Voltage before Test Sample No. Voltage before Test Results
TR REHT R V) TGS REHT EEV) g R
cl1# 2.826 c21# 2.986 P
c12# 2.981 c22# 2.829 P
c13# 2.818 c23# 2.880 P
cl4# 2.907 c24# 2.896 P
c15# 2.981 c25# 2.972 P
c16# 2.931 c26# 2.854 P
c17# 2.968 c27# 3.264 P
c18# 2.874 c28# 2.832 P
c19# 2.800 C29# 2.845 P
c20# 2.801 c30# 2.888 P
Note/i:
A. Disassembly/fi#{#; B. Fire/&X
P. No disassembly, no fire within seven days after the test/Sli{/F7R A LKk, T&E A

Address: Lianding Testing Building, No.18.Céenter Road of Yayuan Industrial Zone, Nancheng District, Dongguan, Guangdong, China:
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Photos /&4

Figure 1 Overall view | of Battery

Figure 2 Overall view Il of Battery
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Photos /&4
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Figure 3 Overall view of cell

Battery Capacity: 32Wh
(LiFePO4: 3.2V/10000mAh)
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Figure 4 Battery Label
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Important

1. R@ARRK = BEFEE, A5 EH 0 HE AR
Nobody is allowed to photocopy or partly photocopy this test report without written
permission of UTL.

2. AETHAEN . FHREN LA I N R4 TR

The test report is invalid without the signatures of Approver, Reviewer and Tester.

3. AT IRBTCRL

The test report is invalid if altered.

4. XRIIAR ST E AU N T CER 2 R TR A RS AR Y
Objections to the test report must be submitted to UTL within 15 days.

5. At B S AR MR

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

6. AR AU IE KL i 7 DT

The test report is valid for the tested samples only.

7. AR FFARIBCA AT G AL HTUTUERRIUTLE A FR . BIAR. FRiR&E.

The test report does not grant applicant the use of UTL name, trademark or label.

8. ATAIE L T AGr I B A7 (4 e A3 T AT A AN 2o e A 00 B S gl A A W P AT PR AL 9% 1
UTL’s liability under no circumstance will exceed the testing fee received from applicant
for test conducted hereof this testing report.

9. AL HCHE A4 RA R At S UEMIPESE A o

The test data and results do not have social proof function.

woeer FRIEZET End of Test Report s
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