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Report No. RSZBHST150817277-3

List of Attachments:
Appendix 1: 1 pages of Photo Documentation

Summary of testing:

Tests performed (name of test and test clause):

Test items Sample Number
T.1: Altitude simulation / & F 4L
T.2: Thermal test / I 53

T.3: Vibration / #£3)) Bl1# -B8#
T.4: Shock / #ht

T.5: External short circuit / #Mz4E 4

T.6: Crush / /& Cl# - C5#
T.7 Overcharge / i 7 B9# - B16#
T.8: Forced discharge / & il 5 H, C6# - C25#

The sample’s status is good.

FE IR DL R AT

The conditions of the batteries of samples No. B1# to B4# are at first cycle, in fully charged states.
FEfhgn 5 B1# to BA# J95E—UAGHA 78 180 i Ji 1] 56 4 70 R A O HELE

The conditions of the batteries of samples No. B5# - B8# are after fifty cycles ending in fully charged
states.

P 2 5 BS# - B8# Jy T AR 78 e i 91 5 4 e IR AS ) it o

The conditions of the cells of samples No. C1# to C5# are at first cycle at 50% of the design rated
capacity.
FE g 5 CL# - CHHASE — IRIEI 78 5 JE 3 78 L B PR AR B I 50% R A 1) FL s

The conditions of the batteries of samples No. B9# - B12# are at first cycle, in fully charged states.
B G 5 BO# - BL2#N 55 — IR AIE A 78 T R JA) 301 i 7 4 7 IR A A P

The conditions of the batteries of samples No. B13# - B16# are after fifty cycles ending in fully charged
states.

P i 25 B13# - B16# )y T UG 78 78 L A 191 58 4 78 FIRAS (1 H it

The conditions of the cells of samples No. C6# to C15# are at first cycle, in fully discharged states.
Bl i 5 C6# - CLBHN SR — IR 78 T8 L A 31 58 4 HOHEUIRZAS R HELES

The conditions of the cells of samples No. C16# to C25# are after fifty cycles ending in fully discharged
states.

P i 5 C16# to C25#74 T XA 78 3 B ol 31 )i e 4 TRCHUIR AR ) A
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Report No. RSZBHST150817277-3
Test Procedure:

1.Each battery type is subjected to tests T.1 to T.8. Tests T.1 to T.5 are conducted in sequence on the
same battery. Tests 6 and 8 are conducted using not otherwise tested 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.

B — PR R I RLEAT T AR T.8IES o FL b6 T4 7 72 AH [R] () — 4 it EgE AT B8 T.ART.5, ik
IO T.6FIT.8 AL IR oy bt ad iy vty o 36 T.7 7T DA A 26 T AE 1B T 1 A= T.5 s FH I AR R A5 R e v
7, DM AT fEG A it

2.In order to quantify the mass loss, the following procedure is provided:
Mass loss(%)=(M1-M,)/M1x100
N1 EAFESE, THUTFARIHE: FER(%)=(M1-M2)/M;1x100
Where M; is the mass before the test and M; is the mass after the test. When mass loss does not
exceed the values in Table below, it is considered as "no mass loss".

A MoRAR BT A5, Mo B8 Jm 15 o RS B B R AV I T R T R B AT R AR

Mass M of cell or battery Mass loss limit

PO BT Y R Joi 45 R PR AR
M<1g 0.5%
1g<M=75¢g 0.2%
M>75g 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.

FEMATIET.A, BB E 0B L. TR BRI K, JF HAEA a5 i it e a5
Je T % B AS /N T HAE EAT X — 050 i F R 11 90%
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Report No. RSZBHST150817277-3
Possible test case verdicts:

M H5E

- test case does not apply to the test object ................ D N/A

FEAE TP 3

- test object does meet the requirement ...................... ! P (Pass)

MRAF & e

- test object does not meet the requirement ................ ! F (Fail)

AT &R E

TESTING ettt :

Date of receipt of test item .........cccocoviiiiiiiiiiieienn : 2015-08-17

Date (s) of performance of testS........ccccevvivrieeinenn ' 2015-08-18 to 2015-08-31

General remarks:

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

AR FIR S5 RAUR IR R fh 7157

This report shall not be reproduced, except in full, without the written approval of the Issuing testing
laboratory. A& R A SIS % P i A S A R

"(See Enclosure #)" refers to additional information appended to the report.

"(See appended table)" refers to a table appended to the report.

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

General product information:

The batteries, model no. BL2200F6034501S2PPAL, are Rechargeable Li-polymer Battery and used in port-
able applications, consist of single Rechargeable Li-polymer cell, model no. GP603450.
Additionally, details information of the cell and battery, as following:

Product name Rechargeable Li-polymer Cell Rechargeable Li-polymer Battery
Type/model GP603450 BL2200F6034501S2PPAL
Nominal voltage 3.7V 3.7V

Rated capacity 1100mAh 2200mAh

Recommended charging 4.9V 4.2V

voltage

Maximum charging 550mA 1100mA

current

Maximum discharging 1100mA 1100mA

current

Discharge cut-off voltage | 3.0V 3.0v

Dimensions -- 12.8mm X 33.5mm X 51.0mm
Weight -- 44.0g

The final evaluation of the battery must be conducted in the end product for which the battery will be
used.
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Report No. RSZBHST150817277-3

UN 38.3

Clause Requirement + Test Result - Remark Verdict

38.3.4.1 |Test T.1: Altitude simulation/&= E#&3L P

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 HtFl HEth 7F P
I H2045°C, KK JIA KT 11.6kpalf)#s5

AL 6N

Cells and batteries meet this requirement if there is | No leakage, no venting, no

no mass loss, no leakage, no venting, no disassembly, no rupture and no

disassembly, no rupture and no fire and if the open |fire. / LR LE M. T 4
circuit voltage of each test cell or battery after testing | g . a2 &% L KIN %&,
is not less than 90% of its voltage immediately prior
to this procedure. The requirement relating to The data see table 1.
voltage is not applicable to test cells and batteries at |, T A W31 . P
fully discharged states.

[HESAHEIBAT SR OiERk. LRl TE
M. Joor il JomZR VA KR ToHE KL LB i ]
5 F T E AN T I BT H S Y 90% . T
ST RS 7 THI R SRANIE F T 50 480 FEL i 1R FELERT R
.

38.3.4.2 |Test T.2: Thermal test/{g FiRL P

Test cells and batteries are to be stored for at least
six hours at a test temperature equal to 75£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 p
stored for 24 hours at ambient temperature (20
+5°C). [T 5 FE S AE 75+ 2°C 3R il B 2706
AN, SR JG - 4022°CIFRIE TR ALE /067
BFo R A 4 1R B K [RI BRI (8] 30408 Wl b 2R
10¥K, e Je KA Sl TE 202 5° C 1 A 58 Hh 6 B 24 /)N
B o

For large cells and batteries the duration of
exposure to the test temperature extremes should

be at least 12 hours. /%K HLES, 78 &R AIGIER H N/A
JECE (R 8] e > 124> /N

Cells and batteries meet this requirement if there is | No leakage, no venting, no

no mass loss, no leakage, no venting, no disassembly, no rupture and no
disassembly, no rupture and no fire and if the open |fire. / L. LEMW. I o

circuit voltage of each test cell or battery after testing | fg2. a2 L L TEE KL H.

is not less than 90% of its voltage immediately prior

to this procedure. The requirement relating to The data see table 1.

voltage is not applicable to test cells and batteries at | , T 1. p

fully discharged states.

[HESATRAT & 20K oM ES L. LRl LE
ML Toor i ToRERVAS T KA s s e i il
BlJa BT i S AMIC T IR T 2% R FR190%. T
I U 5 T PR SEESRAN I T 56 48R PR R ERT R

it
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Report No. RSZBHST150817277-3

UN 38.3

Clause Requirement + Test Result - Remark Verdict

38.3.4.3 |Test T.3: Vibration/#5} P

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
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 P
of the directions of vibration must be perpendicular
to the terminal face. /Ff i A1 22 [ Hh 2 B AR R 8 &
G b. JRESNLLEZPIE, LL7THZIE B2 200Hz,
SRIG IR B BITHZ Y —MEH, — DMERFFE:157>
Blo TR ZAS EAR SR BV 7 W EAERR 121K, $E3
AN He —ANIRB) 7 7] 0 20 EURE i R AR
i -
The logarithmic frequency sweep shall differ for 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). /X
T kA8 AT 1.2k PO (PRSI Fe ) A
12kg i) HL I R HIE) , X A [
For cells and small batteries: from 7 Hz a peak
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 P
200 Hz. /0T HUESHUN R, o Ed3 0 WTHZIF
BORRE Lgn ) R B2 B B 9 18Hz, AR5 KR
R FRFEFE0.8mm (A (i FS1.6mm) 3N AT B 3 i
KINE L 1L F8gn (F# 21 950Hz), e de KNI B fR
FFE8gN EL 419 1 $1)200HzZ .
For large batteries: from 7 Hz to a peak 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 N/A
to 200 Hz. /% T KHh, HEESTN: IW7THZIF UG IR
Fr1gn it i K Id B FL R A N 18Hz, SRR IR IR OR
FEFE0.8mm (S (i Fs1.6mm) 38 in A1 % B 5 e A
HRIE L FI2gn (FIR L) N25HZ), K5 KN (R RRAE
2gn B A2 38 N FI200Hz .
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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./H:t Al AT &
BOR: IRk, IR CEM. oo ok
FRUASTCHE KING s v i 5 6 T % F AN
TSR AT I 2% R f190% o I I0IOG T Fi 1 5 THI Y 22
SRANIE T 58 A S ) B A L .

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

| T TCEM. TEnfE. &
WL R T H KIS

The data see table 1. P
1 LR 1.

38.3.4.4

Test T.4: Shock/dy

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 150 gn 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. /LA [# i)
FELRIE E AR e X BE ANFE i DL 5 150gn
HEIESZ B inig iy, BkpPRRSiems. BEAMRE S
ZRUAE = A FLAR 3 B A R 22 2B 07 67 (9 1E 77 1) 4852 =K
i, TR RTINS Z =0, SIS 181K
M.

However, large cells and large batteries shall be
subjected to a half-sine shock of peak acceleration
of 50 gn 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. /2K HLE K L 248 57 5 K ik
FE50gnFI ik RF S 1] 11ms 2 IE 5%y o B
T it D ZHE = A FUAH 2 B L 22 2 07 A IR 7 1] 48
=y, BEERITINER =R, BIEE R
18 ii.

N/A

Rev.: 2.0
Date: 2015-07-15
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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

no mass loss, no leakage, no venting, no disassembly, no rupture and no
disassembly, no rupture and no fire and if the open |fire. / LRk~ LE M. T4
circuit voltage of each test cell or battery after testing | g . Lk 2L LA K T2 KN

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 The data see table 1. =
fully discharged states. | R EE 1.
[ USRI AT S 2K ToESk . TNK. L8 )
M. ool TWERUL TR KBLR: RSB il
UG T B AT I AT B8 U FR190% .

SE ISR F s 77 T ) SRAN I T 58 A T H S ) RS
AU

38.3.4.5 |Test T.5: External short circuit/4E85E 5% P

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 0.1 ohm at 55+2°C.
This short circuit condition is continued for at least
one hour after the cell or battery external case P
temperature has returned to 55+2°C. /Rl IF 55
I EREE EDD +2°C, LM A SR 3]
55+2°C, R JEHAAE i IE AU /N T-0. LRR AR 1 5 FL B
[l B HEAT LR, R SNSRI K R $15542°C L 5
RFFFLERS VNN AL

Cells and batteries meet this requirement if their No disassembly, no rupture
external temperature does not exceed 170 °C and | and no fire during the test and
there is no disassembly, no rupture and no fire within six hours after the test./

during the test and within six hours after the test./fl | eyt it F2 o LR 2 J5 647N
R ER . ZEMIR A DU Z RO | gy, shen i At 170° C,

W, SARIEEARIE170°C, I TEBERM | 3¢ 0 MR, AL K P
T KGR WG R,

The data see table 1.

1 A W R 1.
38.3.4.6 |Test T.6: Impact / Crush/f&d/# & P
Test procedure — Impact (applicable to cylindrical Prismatic cell/ 77 Ji Hi it
cells greater than or equal to 18 mm in diameter) /4 N/A

GE A T B KT T 18mmEy BRI H45)
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UN 38.3

Clause Requirement + Test Result - Remark Verdict

The sample cell or component cell is to be placed on
a flat smooth surface. A 15.8 mm=0.1mm 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 N/A
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. FRAE S BAE — A FEBDEIE-FIil B #—
B H15.8 mm+ 0.1mm, KEA/NF6cmif3164
PR RE P B S, KB 99.1 kg0.1
koIt M61+2.5 cm ] v FE 7% 181 B

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
mmz=0.1mm diameter curved surface lying across
the centre of the test sample. Each sample is to N/A
besubjected to only a single impact. /% 31 i {1 k¢
at, NS5 P R R TP AT IE SRS RE O )
HA£15.8 mm=0.1mmE M R WAMEE. F—4
FE G R4z — k.

Test Procedure — Crush (applicable to prismatic, Prismatic cell/ 77 7 i i
pouch, coin/button cells and cylindrical cells not
more than 18 mm in diameter). /555 (&M T#E P
e SR B /A0 H SR B AR A T 18mm ) [F]
ERIAED)

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

thefirst of the three options below is reached. /¥ #¢ P
A BE AP 2 [ 5% e, 55 I BRI # R, 1E28
N R R R 209 1.5em/s. RSkt
17, AEHI T =il —
(@) The applied force reaches 13 kN+0.78 kN; p
17t )i 7715513 kN+0.78 kN
(b) The voltage of the cell drops by at least 100 mV; N/A
IRE S Y HUE R B2/ 100mV
(c) The cell is deformed by 50% or more of its
original thickness. /H1it A8 T2 J57 46 5 2 () 50% LA N/A
o
Shenzhen Beihang Testing Co., Ltd.
Room B201, The Complex Building of
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UN 38.3

Clause Requirement + Test Result - Remark Verdict

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. /#%
T BRR FL A L M i B8 ) — Tt s o L1/ T T
FEES M P IH R T e o [BIAE TR B2 AN A 2 )
77 1A

Each test cell or component cell is to be subjected 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./&EANEE i #
AR, JFH RS — . S5 RS R
I E L6 /N

Cells and component cells meet this requirement if | No disassembly and no fire. /G
their external temperature does not exceed 170°C | 53k, JTCE kI Z R,

and there is no disassembly and no fire during the

test and within six hours after this test. /HEH 2% | The data see table 2.
R ARG RE R U2 JG84 N, AMRIREA |/ IR B W 2.

#IF170°C, It HIEMICE KR KA.
38.3.4.7 |Test T.7: Overcharge/id 7t H P

The charge current shall be twice the 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, DA R 7 BPR PR R HRR 482 78 F L x
FEM TR, DR 18] 24 /N o R P 5t /) L s
I

(a) When the manufacturer's recommended charge | The voltage of the test is 8.4V,
voltage is not more than 18V, the minimum voltage |and the current is 2.2A.

of the test shall be the lesser of two times the [ L 98,4V, HiLI M2.2A.
maximum charge voltage of the battery or 22V. /i
SR P BRI A8 P AN L 18V, AT ) /)
7 P P IV 2 13 R R PR R OR AR P P PR A B
Je22VZ BN

(b) When the manufacturer's recommended charge
voltage is more than 18V, the minimum voltage of
the test shall be 1.2 times the maximum charge
voltage. /4 i BEAK 1) 76 il JE ik 18V, Akl N/A
R /0N 78 R PR V2 1222 1 32 g R ) e K7 P R
(111215

There is no disassembly and no fire during the test | No disassembly and no fire. /75
and within seven days after the test. /ZEMA AN | 438, THE KIS KA.
BERURTRN, PRGN E KR . P
The data see table 3.

1 LR 3.
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UN 38.3

Clause

Requirement + Test

Result - Remark Verdict

38.3.4.8

Test T.8: Forced discharge/sa i i #

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. /fEZEIR T, KA BSIEREL12V
EL YR E AT RO, e LR RS A
WG PRI 9 ) 32 S ERR ) e R FL L VAR

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). /45 & ()i e FL AT i
FR IBCAE It RS PR R /N M D 1) B R 3R A5
B FELES 1 2 A TR T (/DN R A€ 5 B R DAY R
ML (2 ER) .

There is no disassembly and no fire during the test
and within seven days after the test./#£ Iz 4 A1l
RICMETRN, FEaTE TS KR KA

No disassembly and no fire.

IES AT KGR E

The data see table 4.
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Tables
Table 1: T.1~T.5/ % 1. WIXT.1~MAT.5
Test 5:
- Tes_t L Al.t itude Test 2: Thermal test/ Test 3: Vibration/ Test 4: Shock/ Extem al :
OCV prior simulation/ S 2 R RIS S 3. 3 G 4 ek Short Circuit/
sample | Mass to test PR 1: T 2 R AR A S IRa LR Y 50 4h
No. F te‘;rt"z;)/‘;m (V)/ i i B
%S S FTE‘ ilBag Voltage after Voltage after Voltage after Voltage after Temp. (°C)
PAHIPLER P HL Mass loss test / Voltage Mass loss test / Voltage Mass loss test/ Voltage | Mass loss test / Voltage
(%) pre-test, (%) pre-test, (%) pre-test, (%) pre-test,
(%) (%) (%) (%)
B1# 43.7046 4.189 0.01 99.94 0.04 99.85 0.01 99.93 0.01 99.94 56.1
B2# 43.7102 4.188 0.00 99.95 0.03 99.84 0.00 99.92 0.00 99.95 56.0
B3# 43.7008 4.186 0.01 99.93 0.02 99.85 0.00 99.93 0.01 99.94 55.6
B4# 43.7001 4.186 0.01 99.94 0.04 99.86 0.01 99.95 0.00 99.92 55.8
B5# 43.7014 4.188 0.00 99.95 0.03 99.86 0.00 99.93 0.01 99.94 56.0
B6# 43.7142 4.187 0.00 99.94 0.03 99.84 0.01 99.94 0.00 99.94 55.8
B7# 43.7014 4.188 0.01 99.93 0.02 99.85 0.00 99.94 0.00 99.95 55.9
B8# 43.7087 4.186 0.00 99.95 0.03 99.84 0.01 99.93 0.01 99.93 55.8
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Tables
Table 2: Crush/ %£2: ¥/&
Sample No. Cl# C2# C3# Cat# Co#
Test 6: .
Crush | OCVpriortotest (V) | 3.862 | 3.860 | 3.862 | 3.861 | 3.860
Temp. (°C) 24.6 248 | 246 | 246 | 248
Table 3: Overcharge / %£3: 7 H
Test7: Sample No. B9# | B10# | Bll# | Bl12# | B13# | B14# B15# B16#
Overcharge | ocv prior to test (V) | 4.187 | 4.188 | 4.188 | 4.187 | 4.186 | 4.186 4.186 4.185

Table 4: Forced discharge / #4: &

Sample No. Co# Cr# C8# Co# C10# Cli# Cl2# C13# Cla# C15#

Test 8: OCV prior to test (V) 3.384 | 3.386 | 3.388 | 3.386 3.384 3.384 3.387 3.386 3.388 3.386
di';?:Lcaerge Sample No. Cle# C17# C18# Cl19# C20# C21# C22# C23# C24# C25#
OCYV prior to test (V) 3.386 3.388 | 3.386 | 3.384 | 3.386 3.389 3.386 3.388 3.386 3.388
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Appendix 1
Photo Documentation

Details of: Fig. 1 — Front view of Battery
s
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Details of: Fig.2 — Back view of Battery
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---End of Test Report---
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