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TEST REPORT
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 . A2024291-C04-R05-V1
Tested by (name + signature).......... #&KiR ’;E ,1@1
Approved by (name + signature)......: HEN| # ) ‘;‘]'J

Date of issue: Nov. 06, 2024

Total number of pages: 17

Testing Laboratory: Shenzhen Alpha Product Testing Co., Ltd.
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Address Building i, No.2, Lixin Road, Fuyong Street, Bao'an District, 518103,
: Shenzhen, Guangdong, China
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Applicant’s name Astera LED Technology GmbH

Address Stahlgruberring 36, 81829 Munich, Germany

Manufacturer’s name Astera Manufacturing Ltd

: IR GRYD HIRAF

Address 4th Floor, Building 3, CLT Technology Park, No. 7, Ganli 6th Road,

Longgang District, Shenzhen, China
PRI Je b XA & H AN 7 S RMe Rk [ 3kk4)%

Factory’s name Astera Manufacturing Ltd
: FOCHBMAEE GRYID FRAH

Address 4th Floor, Building 3, CLT Technology Park, No. 7, Ganli 6th Road,
: Longgang District, Shenzhen, China

BRI e B4 XA 35 H RSB T 5 RS R R 3Hk4 /2

Test specification/Ji#H 1t

Standard: ST/SG/AC.10/11/Rev. 7 Section 38.3
Test procedure: N/A

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

Test item description/#£ i &K :
Rechargeable Li-ion Battery Pack / 7] 7¢ 4 & 1 F it 21

Trade Mark/f&itn
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List of Attachments (including a total number of pages in each attachment):
fHEE (RS TRED -

- Photos documentation (3 pages)

- B (3IT)

Summary of testing:

WA= BBE:
Tests performed (name of test and test clause): Testing location:
WARIE R A2 R %30 T e
Test(s) Sample Conclusion All tests as described in Test
TR IR H Number 7y Case and Measurement Sections
BN dm = were performed at the laboratory
. . ] NN Pass described on page 1.
T.1: Altitude simulation / = 5 5541 vy P M T 2978 55— T bt i
RrsEgs = AT .
T.2: Thermal test / G T;g )
=
T.3: Vibration / 2} BO1#~B08# ng
=
T.4: Shock / ik T;g
=
T.5: External short circuit /M 45 % T;g
=
N Pass
T.6: Impact/Crush/4 ti/# [& CO1#~C10# oy
=
T.7: Overcharge / it 75 i BO9#~B16# ng
=
. . Pass
T.8: Forced discharge / & il il F. C11#~C30# ey
=

The sample’s status is good.

FERROL R AT

The conditions of the batteries of samples No. BO1#~B04#,
BO9#~B12# are at first cycle, in fully charged states.

Bt g5 BO1#~BOA4#, BO9#~B12# 4 55 1 G A 7 i HL Ji 1 5 4= 75
RAS Y HL I

The conditions of the batteries of samples No. BO5#~B08#,
B13#~B16# are after twenty-five cycle ending in fully charged states.
B g5 BOS#~BO8#, B13#~B16#/y25 K AE A 70 i HLJE 115 56 4 7o v
ARAS I L

The conditions of the cells of samples No. CO1#~C05# are at first
cycle at 50% of the design rated capacity.

FE g CO1#~COS# 455 1 R AE A 78 T30 HL A S 78 i B PR AR BEI50%
AR

The conditions of the cells of samples No. CO6#~C10# are after
twenty-five cycle ending at 50% of the design rated capacity.

FE g CO6#~C10# 25X IF A 70 T L i )5 78 FL B AR AR 25 B 11
50%R A 1 HLEs

The conditions of the cells of samples No. C11#~C20# are at first
cycle, in fully discharged states.

FEfh g5 C11#~C20# 5 1 AR 78 5 HL A 31 58 R TBCRUIR A B HE RS
The conditions of the cells of samples No. C21#~C30# are after
twenty-five cycles ending in fully discharged states.

Ff 2 5 C21#~C30# 25K 3 78 T HL A 391 )i 58 A TR IR &S A He

o

TRF No. ST/SG/AC.10/11/Rev. 7 Section 38.3 TREF originator: ALPHA
Hotline: 4008-3008-95 Fax: +86 755 26736857 Website: http://WWW.a-lab.cn E-mail: service@a-lab.cn
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Test item particulars
FERE R
Battery type

a2

Sample shape
Rated of battery
Number of Battery

Dimension(mm)

ART7-BAT

Cuboid battery

KI5 it

6700mAh, 3.6V, 24.12Wh

2 pcs

T 20.0mm(max)xW 39.0mm(max)xL 67.0mm(max)

Date of receipt of test item

Date(s) of performance of test

Weight 96.0g
Test case verdicts
WA
Test case does not apply to the test object N/A
Test item does meet the requirement P(Pass)
Test item does not meet the requirement F(Fail)
Testing /i3
2024-11-01

2021-01-06 # 2021-02-26

General remarks &7

AR A AR S R AU IE AR 11 5T
(HE#) Fak i 1% E .

At BLsi AR N

This report shall not be reproduced in full without the written approval of the testing laboratory.
AR AR AL = AT 4 HE S
The test results presented in this report relate only to the item tested.

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

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

Test conclusion:
R R:
(ST/SG/AC.10/11/Rev. 7, 38.3).

Test result: Pass

AR S ibUE

The Lithium ion Battery is tested according to Section 38.3 of the seventh Revised Edition of the
Recommendations on the Transport of Dangerous Goods, Manual of Test and Criteria

AR IEIR A T ER i Sa s i AR RE T ) 25 -EAR 38 3 1 HEAT RN

This report is based on the original report A2012291-C04-R05 issued on March 01, 2021.
Only update the date of issue without any additional tests.

ARERETERE (A2012291-C04-R05) , XEH TIMEZE K B, EEHS KR,

TRF No. ST/SG/AC.10/11/Rev. 7 Section 38.3 TREF originator: ALPHA
Hotline: 4008-3008-95 Fax: +86 755 26736857 Website: http://WWW.a-lab.cn E-mail: service@a-lab.cn
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General product information:

FF%%AE‘:
The main features of this model are shown as below:
7 S B R
Nominal | Nominal [ Maximum | Maximum | Maximum | Discharge
Nominal | Nominal | Charge |Discharge| Charge |Discharge| Charging | Cut-off
Model %! 5 | capacity | voltage | Current | Current | Current | Current | Voltage | Voltage
BERE | FEHE | BUERH | BUERCE | seRFEH | OBE | OKTSH | TR ALE
SERTi SERTi CER SERTi SN SN
ART7-BAT |6700mAh 3.6V 1000mA | 500mA | 1000mA | 500mA 4.2V 3.0V

Test Procedure:

MAAEFT -

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 or batteries. 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.

WRAT AT B2 M A R LE 6] — 20 FuE s i, B df AT« T.6FIT 820 FH A 1 s Bl vl i AT K. T.7 W] A
ZHITA-T.SW b 58 BTG 450 1) FLH AT

2. In order to quantify the mass loss, the following procedure is provided:
J AR AR I N A5

(M1-M?2)

Mass loss (%) = x100

Where M1 is the mass before the test and M2 is the mass after the test. WWhen mass loss does not exceed
the values in Table 38.3.1, it shall be considered as “no mass loss”.
MUENHART A E R, M22NREREE. HF AR EIITable 38.3. 14 ERI AN “&A iR
9%” N

Table 38.3.1 Mass loss limit

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

3. Intest T.1 to T.4, 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 battery after testing is not less than 90% of
its voltage immediately prior to this procedure.

FEMRATAZRT.A, RIS 0B, Ll A, JTCBERMIGE K, I HAA S i i /E SE5 5 1)
T F AN /N T HAEBEA T I — S0 FLH 990 %

TRF No. ST/SG/AC.10/11/Rev. 7 Section 38.3 TREF originator: ALPHA
Hotline: 4008-3008-95 Fax: +86 755 26736857 Website: http://WWW.a-lab.cn E-mail: service@a-lab.cn
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UN 38.3

Clause

Requirement + Test

Result - Remark

Verdict

38.3.4.1

Test T.1: Altitude simulation/& F#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)/ 4 Hi 20l HL Vb 7E
IiJEN2045°C. KBS KT 11.6kPaf )35
WAFASD T84 /N

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.

TR FI AT & 2K oWl TE M. o,
TR LA R oA K I AR s B BRI T %
H R AMIC TG T 28 B R 990% « TG T
73 TH] SR AN E T 56 4 TR i RS R FELYES

No leakage, no venting, no
disassembly, no rupture and
no fire. / LW TLE M.
iy N R E IV TP
%o

The data see table T.1. / Jllis
Hys WRT A,

38.3.4.2

Test T.2: Thermal test/ig G

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). /& Sl FE S ATE 7242° CI M S i E 22 /06
AN, SRJE TRALE - 40£2°C IR il B 2 /06
B o I8 B 40 1) e K (AT B T (] 93043 . an b i B4
109K, I B S BUTE2045° C [ PR 58 7 .24 /)8
i o

For large cells and batteries the duration of
exposure to the test temperature extremes should
be at least 12 hours. /Xf T KHEF K HM, 7E &R
ARG H 8 L ) I TR fe 2 120> /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.

TR S 2K oWl TE M. o,
TR LA R o K IR s B BRI T %
H R AMIC TG T 28 B R 990% . TG TR
73 THL SR AN IE T 56 4 TR i RS R EELYES

No leakage, no venting, no
disassembly, no rupture and
no fire. / LW TLEM. T
vy N R IV T =P
%o

The data see table T.2. / Jllis
s WKRT.2.

38.3.4.3

Test T.3: Vibration/4&3)

TRF No. ST/SG/AC.10/11/Rev. 7 Section 38.3
Hotline: 4008-3008-95 Fax: +86 755 26736857 Website: http://WWW.a-lab.cn E-mail: service@a-lab.cn

TRF originator: ALPHA
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UN 38.3

Clause Requirement + Test Result - Remark Verdict

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 7Hz
and 200Hz and back to 7Hz 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. /Ff il A1 22 [l Hh 2 B AR R 8h &
A L. JRSTLAIEZBIE, LL7THZHE hi%#200Hz,
SRIG D B B THZ Dy — MEH, — MEHFFE:157
o WPRE A AN FLAREE BT B B 1200, HE3
AN o Hed ARSI 1) 06 25 3 B S A AR
“F.

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). /% T i fE A K T-12kg P FE i (FLE
/I B ) R 5 R 1 2k A FE B (R Ha ), o 2
ARAS [ o

For cells and small batteries: from 7Hz a peak P
acceleration of 1gn 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 8gn occurs
(approximately 50Hz). A peak acceleration of 8gn
is then maintained until the frequency is increased
to 200Hz. /X T HLES AN, XS ATHZ
TG ORFF 1 gn i d KD s B BIA% N 18Hz, AR5
KRB RFFAE0.8mm (S 2 1.6mm) JF84 s B
B I LI F8gn (ML) 950Hz), HH KN
AR FFAE8gn EL R MHA 1 11 $1]200Hz .

For large batteries: from 7Hz to a peak N/A
acceleration of 1gn is maintained until 18Hz 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 2gn occurs
(approximately 25Hz). A peak acceleration of 2gn
is then maintained until the frequency is increased
to 200Hz. /%t F K Hijl, WA MT7THZIT 4G F
FR1gn ity i KN B2 B 350 Jy18Hz, SRRk i
PREFTE0.8mm (e 1.6mm) J 34 Iinsi % B 3l K
Inig B IS B 2gn (SR 2)°025Hz), K f RN B AR
FETE2gn B 2502 34 £ 200Hz .

TRF No. ST/SG/AC.10/11/Rev. 7 Section 38.3 TREF originator: ALPHA
Hotline: 4008-3008-95 Fax: +86 755 26736857 Website: http://WWW.a-lab.cn E-mail: service@a-lab.cn
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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 disassembly, no rupture
and no fire during the test and after the test and if
the open circuit voltage of each test cell or battery
directly after testing in its third perpendicular
mounting position 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.
TGS AT S 20K BlIRl. TE M. Lo,
TR LA R o K I A s B BRI 0 T %
H R AMIC TG T 28 B R 1990% . TG TR
77 THI SR AN IE H T 58 4 J0H 5 1 RS R LS

No leakage, no venting, no
disassembly, no rupture and
no fire. / LW~ JTLE M. &
iy N R IV T =P
%o

The data see table T.3. / Jlli
Hdls WART.3.

38.3.44

Test T.4: Shock/1d7

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 test
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. /AR [H 16 22 [ s AR RN R il . 04
ANE f UGB D 150gn )2 IESX A Inod FE e, fik
MRFSEems. BEMRE S JIE = A HAH T L FEI
S 7 I LE T I 205 = Wbl SE(E R W%
Z=kpid, BIRAE sz 18

However, large cells and large batteries shall be
subjected to a half-sine shock of peak acceleration
of 50gn and pulse duration of 11 milliseconds.
Each cell or battery is subjected to three shocks in
the positive direction followed by three shocks in
the negative direction of each of three mutually
perpendicular mounting positions of the cell for a
total of 18 shocks. /K HLE ALK HL i 2014 52 f K it
£ 50gn Ak ph RS2 1] 1 1 ms (1) 22 IE 5% i vt o A
T it O Z5UE = FLAR 2 B L 22 2 7 A 1R AE 7 )
gz =iy, BEERITNGZ =k, Bk
2218 .

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.

[ RS MR AT & 20K JCINR. TCE M. .
TR LR A K IR s R B IRt 5 T %
HL ANV T TF B B R 90% o LT THiJE
77 TSR AN IE H T 50 4 Ji0H 5 1 RS R LS

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

no fire. / LW LEM. T
YR ol R UL R TCAE K I
%o

The data see table T.4. / Jllis
s WART 4.

TRF No. ST/SG/AC.10/11/Rev. 7 Section 38.3
Hotline: 4008-3008-95 Fax: +86 755 26736857 Website: http://WWW.a-lab.cn E-mail: service@a-lab.cn

TRF originator: ALPHA
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UN 38.3
Clause Requirement + Test Result - Remark Verdict
38.3.4.5 |Test T.5: External short circuit/4h 555 P
The cell or battery to be tested shall be P

temperature stabilized so that its external case
temperature reaches 57+4°C and then 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. [{RFFIAIF BT LR E /E57+4°C,  LUEFE
rANRIR BEIL 5T +4°C, SRJGHEHFE S E AR/ T
0.1 RR A 14 51 L BEL [ B R AT JEE I, i 1) D T P 4K
HB|5T+4°CL 5 IR FFFLERAS 1/ B B

Cells and batteries meet this requirement if their No disassembly, no rupture P
external temperature does not exceed 170 °C and |and no fire. / o4 fif. TohkH!
there is no disassembly, no rupture and no fire DLK T K ILR R A,

during the test and within six hours after the test./ The dat table T.5. / Jllit
BRI S ER: ERRRH L F6A ) | 08 T8 oe tabie 1o T
Y, SN AREET70°C, 3F HIEAMIR. ol RalSe

AT KRR
38.3.4.6 |Test T.6: Impact/Crush/f/5F & P
Test procedure — Impact (applicable to cylindrical | Cylindrical cell / [&A£ 7 Hits P

cells not less than 18mm in diameter) /i (& & T
BELARAR/INT18mmi [E A Hith)

The sample cell or component cell is to be placed P
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. /£ & e — 4
SEHEEDEE-F I L. ¥ — B2 415.8 mmz 0.1mm,
AR/ T-6Cm iy 316 A3 55 AN R 1 i R e i
Jis K ECN9.1 kg0.1 kgl E Y M61£2.5 cmiff]
RV FIRE A, R — AN LI BRI 0T A
FYIRE 7 /) () B B B TE 0 DA, 2R B
EEETE T 91 5 A 5 KPS T 290/ 7%
T

TRF No. ST/SG/AC.10/11/Rev. 7 Section 38.3 TREF originator: ALPHA
Hotline: 4008-3008-95 Fax: +86 755 26736857 Website: http://WWW.a-lab.cn E-mail: service@a-lab.cn
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UN 38.3

Clause Requirement + Test Result - Remark Verdict

The test sample is to be impacted with its P
longitudinal axis parallel to the flat surface and
perpendicular to the longitudinal axis of the 15.8
mmz0.1mm diameter curved surface lying across
the centre of the test sample. Each sample is to be
subjected to only a single impact. /43 i o [ #f
mis NN 53 R TS AT I S REBERE L
M EA4%£15.8 mm+0. 1mm&E th RN EE. F—
ANFE L B2 — .

Test Procedure — Crush (applicable to prismatic, Cylindrical cell / [E4F ¥ HL it N/A
pouch, coin/button cells and cylindrical cells less
than 18mm in diameter). /555 (&l THHIE. 48
AR B /A4 AT ELAR AN 1 8mm g [ AT T

)

A cell or component cell is to be crushed between N/A
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. /44 # &
JRAEPIASF I Z [ 55, $FE LBk, 1E58
N BRI K2 91.5emls . BF IR RS
17, BRHBLLLN =FE iz —

(a) The applied force reaches 13 kN+0.78 kN; /jii N/A
3355113 kN20.78 kN;

(b) The voltage of the cell drops by at least 100 N/A
mV; /F 5 I B R B 222 100m Vs

(c) The cell is deformed by 50% or more of its N/A
original thickness. /HL it AR 1k 21 J5 45 5 B (1150% LA

.

A prismatic or pouch cell shall be crushed by N/A

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 FE T BUARR FLE S M B 6 ) — T b o 40141
TR T TR B RS S~ SE R Tt R o [ T S 5 90
2 BT M .

Each test cell or component cell is to be subjected N/A
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.
FEES RS SR AR e i, IR H R @52 — i . e
G5 5 i B it N B 526/

Cells and component cells meet this requirement if | No disassembly, no rupture P
their external temperature does not exceed 170°C | and no fire. / T04 MR ToHZ
and there is no disassembly and no fire during the | D 52 63 kIl % Kk 4
test and within six hours after this test. /5 & _—

. N X . The dat table T.6. /il
Re AR R DU 2 G0N, AR | e Soe 2ee (aPle T0 T
HE170°C, I BT T H KR KA. o

TRF No. ST/SG/AC.10/11/Rev. 7 Section 38.3 TREF originator: ALPHA
Hotline: 4008-3008-95 Fax: +86 755 26736857 Website: http://WWW.a-lab.cn E-mail: service@a-lab.cn
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UN 38.3
Clause Requirement + Test Result - Remark Verdict
38.3.4.7 |TestT.7: Overcharge/id % H 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: /7E =, LA2{Z i
I8 T EPR (0) B ORHRR 482 70 H L AU i 7R v,
6] 524 /N o PN AR d /N FELUS G0 R

(a) When the manufacturer's recommended charge | The voltage of the test is P
voltage is not more than 18V, the minimum voltage |8.4V, and the current is 2.0A.
of the test shall be the lesser of two times the [ AR L RN 8.4V, HLIRN
maximum charge voltage of the battery or 22V. /i1 |2.0A.

SR TR AR 0 7 L R AN 18, AR B
/INFE H E V7 A 3 PR PR K 7 L P S ) TP A
B 22V NG

(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. /40 R il & p BRI 78 L R 18V, A
I Py /) 78 P PR He 812 A2 1 32 B B ) B K A
LR 1. 245

There is no disassembly and no fire during the test | No disassembly and no fire. / P
and within seven days after the test. /7EJAR AN | Toor il fI o E KIS R A .
WIEMATRA, FEA T ERITEHE KR . The data see table T.7. / Jlli&
Bl WERT.7.
38.3.4.8 |Test T.8: Forced discharge/3& i 5 P

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 by the
manufacturer. /fEZ 1 T, KA S H EAE 12V
ELI R B AT SRR, e E R AR RS AN
U8 ATy P VAR g 1 22 P AR ) B D T8 P, P VA

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). /48 5& ) J5CH, H 7T
T A IBCAE MK RS PR i RN 28 1) S Bk 3R
3, AFA RS IR SR 1 T H B TR (/NS ) Ay 0 7 725 e ok A
IR IR (22 5 ).

There is no disassembly and no fire during the test | No disassembly and no fire. / P
and within seven days after the test./ZEMIR AT | Toor i fI o B KIS R A4 .
WOERURT R, B Eo R AEE KRR . The data see table T.8. / JlliX

s WKRT.8.

TRF No. ST/SG/AC.10/11/Rev. 7 Section 38.3 TREF originator: ALPHA
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Table T.1: Altitude simulation & E )

Pre-test % /i After test % 5 Mass Voltage after
The state test/Voltage
of cells | NO- | Mass | Voltage | Mass | Voltage | loss pre-testg Status
S A é‘ & = D 5= D ﬁﬁ E: v N éﬂ:
e I B B B B e el e e
(9) (V) (9) (V) ° I8 A HL R (%)

Ful BO1# | 95826 | 4.188 | 95.825 | 4.187 0.001 99.976 Pass &%
charged BO2# | 95.828 4.187 95.828 4.185 0.000 99.952 Pass & #%
aff:‘;rcloe”e BO3# | 95675 | 4.186 | 95675 | 4.186 0.000 100.000 Pass &%

1 WiEE s | Bo4# | 95663 | 4.187 | 95.663 | 4.185 0.000 99.952 Pass &%
95 HIR A _ ] } i} . . . .
Full BOS5# | 95778 | 4.185 | 95778 | 4.183 0.000 99.952 Pass &%
Ch;:gfd BOG# | 95668 | 4.183 | 95668 | 4.182 0.000 99.976 Pass &%
twenty-five | BO7# | 95.886 | 4.185 | 95.885 | 4.184 0.001 99.976 Pass &%
oyeles  oogs | 95.812 | 4.186 | 95.812 | 4.186 | 0.000 100.000 Pass &4
25 REH i i i i i i -
RS | - i - - i - - :
Notes I:%:
After the test, there is no leakage, no venting, no disassembly, no rupture and no fire.
MR G, HRER. RS, R, R RER K.
Table T.2: Thermal test {5 iR
Pre-test 5w After test {5 5 Mass Voltage after
The state test/Voltage
of cells No. | Mass | Voltage | Mass | Voltage loss pre-test Status
. . Y o \ = S FiE R . \ e
e B B B B B Rl v
(9) (V) (9) (V) () | eI (%)

Ful BO1# | 95.825 | 4.187 | 95.819 | 4.137 0.006 08.806 Pass &%
charged | BO2# | 95.828 | 4.185 | 95.823 | 4.133 0.005 08.757 Pass &%
afgcloe”e BO3# | 95.675 | 4.186 | 95.667 | 4.140 0.008 98.901 Pass &%

1 WaEsR s | Bo4# | 95663 | 4.185 | 95.657 | 4.133 0.006 08.757 Pass &%
95 HIR A _ _ ] } . . . .

Full BO5# | 95778 | 4.183 | 95772 | 4.128 0.006 08.685 Pass &%

Ch;:gfd BOG# | 95668 | 4.182 | 95.662 | 4.129 0.006 08.733 Pass &%
twenty-five | BO7# | 95.885 | 4.184 | 95.878 | 4.132 0.007 08.757 Pass &%

oyeles  "ooe# | 95.812 | 4.186 | 95.806 | 4130 | 0.006 98.662 Pass 2
25 KGR : i : : i : -
RS | - : - - : - - :
Notes J+&:

After the test, there is no leakage, no venting, no disassembly, no rupture and no fire.

MG, HIBARBR. RMA R, RBERAARA K.

TRF No. ST/SG/AC.10/11/Rev. 7 Section 38.3
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Table T.3: Vibration #zzh

Pre-test 156 Aif

After test 4 5

Voltage after

Mass
The state test/Voltage
of cells No. | Mass | Voltage | Mass | Voltage loss pre-testg Status
. . Y o : = S T B . \ e
R I B I I Bl v LT B
(9) (V) (9) W) () | eI (%)

Ful BO1# | 95.819 | 4.137 | 95.810 | 4.119 0.009 99.565 Pass &%
charged | BO2# | 95.823 | 4133 | 95.817 | 4.117 0.006 99.613 Pass &%
aff:‘;rcloe”e BO3# | 95.667 | 4.140 | 95.658 | 4.118 0.009 99.469 Pass &%

1 WiEsR s | Bo4# | 95657 | 4.133 | 95.649 | 4.117 0.008 99.613 Pass &%
B HDIR A _ _ ] } . . . .
Full BOS5# | 95772 | 4128 | 95764 | 4.105 0.008 09.443 Pass &%
Ch;:gfd BOG# | 95662 | 4.129 | 95654 | 4.111 0.008 99.564 Pass &%
twenty-five | BO7# | 95.878 | 4.132 | 95.871 | 4.112 0.007 99.516 Pass &%
oyeles  "ooe# | 95.806 | 4130 | 95799 | 4410 | 0.007 99.516 Pass 4
25 ?k?}ﬁ% . . . . . . ass o
RS | - i : : i : : :
Notes J+&:
After the test, there is no leakage, no venting, no disassembly, no rupture and no fire.
MR JE, BRBIR. RS, RIEE. RBZFRE XK.
Table T.4: Shock M
Pre-test {5 i After test % 5 Mass Voltage after
The state test/Voltage
of cells No. | Mass | Voltage | Mass | Voltage loss pre-test Status
. . 9= = = jig=€jal . . 4k
I I B B I Bl - T B
(9) (V) (9) (V) o) | i (%)

Ful BO1# | 95.810 | 4.119 | 95.809 | 4.117 0.001 99.951 Pass &%
charged | BO2# | 95.817 | 4117 | 95.816 | 4.116 0.001 99.976 Pass &%
afg;rc:lc;ne BO3# | 95.658 | 4.118 | 95.656 | 4.117 0.002 99.976 Pass & 1%

1 WiEHS | Bo4# | 95649 | 4117 | 95.648 | 4.116 0.001 99.976 Pass &%
T EHDIR S _ _ } } . . . .

Full BO5# | 95764 | 4.105 | 95763 | 4.102 0.001 99.927 Pass &%

Ch;:gred BOG# | 95654 | 4.111 | 95653 | 4.109 0.001 99.951 Pass &%
twenty-five | BO7# | 95871 | 4.112 | 95868 | 4.110 0.003 99.951 Pass &%

oveles  "oos# | 95799 | 4410 | 95797 | 4107 | 0.002 99.927 Pass 4
25 ﬁ\ﬂﬁ% . . . . . . ass o
AR | - i - - i - - :
Notes J#&:

After the test, there is no leakage, no venting, no disassembly, no rupture and no fire.

MkfE, HIBARBR. KM R, RBERAAR K.

TRF No. ST/SG/AC.10/11/Rev. 7 Section 38.3
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Table T.5: External short circuit #3455 8%

The state of cells No. External Peak temperature(C) Status

FEARZS %' PV 3 T i e i B2 (°C ) ERP
BO1# 58.7 Pass &%

I
Full charged after BO2# 59.4 Pass &%
one cycle BO3# 59.7 Pass &%
TR G W RS BO4# 58.8 Pass &
BO5# 59.1 Pass & 1%
Full charged after BOG6# 594 Pass #rit
twenty-five cycles BO7# 58.0 Pass &1%
25 UAEH R RS | gogs 59.3 Pass #H

Notes ¥ 7%%:
There is no disassembly, no rupture and no fire during the test and within six hours after test.

R AE DI AT S 6 /N AR (A . RBIGR, RiEK.

Table T.6: Impact or Crush/ # i Ei¥ &

The state of cells No. External Peak temperature(C) Status
FEmRAS TAS) F, Yt 3 T e v Ui 52 (°C) LSS
Co1# 23.6 Pass & 1%
50% charged after CO2# 23.5 Pass &%
1 Mgg}gg&‘; s | Co3# 23.6 Pass 4%
A CO4# 23.6 Pass &%
CO5# 23.6 Pass & 1%
Coe# 23.6 Pass & 1%
50% after twenty-five COo7# 23.6 Pass &%
25 mjﬁ;’%e\: T 23.6 Pass %
PR COo9# 23.5 Pass & 1%
C10# 23.5 Pass &%
Notes 7EF%:

There is no disassembly, no rupture and no fire during the test and within six hours after test.

R AEDN T AT S 6 /N AR (A . RBIGR, RiEK.

TRF No. ST/SG/AC.10/11/Rev. 7 Section 38.3 TREF originator: ALPHA
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Tables
Table T.7: Overcharge 37t H
The state of cells No. Status
FEmRAS ETRs) ESE S
BO9# Pass &%
Full charged after B10# Pass 2%
one cycle ” N
1 ARG AR B11 Pass &
B12# Pass &%
B13# Pass &%
Full charged after B14# Pass &%
twenty-five cycles N
25 WIS Jm i AR s B15# Pass &7
B16# Pass &1%
Notes 7EF%:
There is no disassembly and no fire during the test and within seven days after the test.
HIAE MR AR IS 7 R RARE, KiK.
Table T.8: Forced discharge 5| il B,
The state of cells No. Status
FEaoIR A U TRS) EP S
C11# Pass &%
C12# Pass &%
C13# Pass &%
C14# Pass &%
Full discharged after one cycle C15# Pass 1%
1 RAEH 82 TR C16# Pass &%
C17# Pass &%
c1s# Pass &%
C19# Pass &%
C20# Pass &%
C21# Pass &%
C22# Pass &%
C23# Pass &%
C24# Pass &%
Full discharged after twenty-five C25# Pass &%
cycles N
25 WHEFF s AR S Ca6i Pass &k
C27# Pass &%
c28# Pass &%
C29# Pass &%
C30# Pass &%
Notes yE#%:
There is no disassembly and no fire during the test and within seven days after the test.
HLUSTEMNA TR AN 7 RN ARMRA, Rk

TRF No. ST/SG/AC.10/11/Rev. 7 Section 38.3
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Appendix 1
Photo documentation

Photo 1
i . Rechargeable Li-ion Bartery Pack
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Battery View:
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Photo documentation

Photo 3
Battery View:
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Photo documentation

Photo 5
PCB View:
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Photo 6
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