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General Information

HAEE

Application Information/H iF{5 B

Applicant:

R LA

Address:

R B H L
Contact Information:

BRI

HUNAN GAOYUAN BATTERY Co., Ltd.

TR TEzE FL VA R 2 ]

1700 Taishan Road, Tianyuan District, Zhuzhou City, Hunan P.R. China
WIF A PR T R X 22 1L % 1700 5

Tel: 18826976510
E-mail: liz@gybattery.com
Website: /

General Information/ZEA1E &

Product Name:

77 il AR

Product Classification:

Trade Mark:
P b 44 K«

LR A8
Manufacturer:
1] 1 A«
Address:

i) 3% BT B Ak

Contact Information:

BRI

Address:
AP LA H L -

Model and Parameters:

Rechargeable Li-ion Polymer Battery

AT 78S T i 2

Rechargeable Lithium lon Single-cell Battery
A 7S FELAR S T B RS L

CN450,3.87V,
4400mAh, 17.03Wh(Rated);4500mAh, 17.42Wh(Typical)

HUNAN GAOYUAN BATTERY Co., Ltd.

1R =zt FL A PR ]

1700 Taishan Road, Tianyuan District, Zhuzhou City, Hunan P.R. China
WIFAE PRI R TE X 28 1% 1700 5

Tel: 18826976510

E-mail: liz@gybattery.com

Website: /

HUNAN GAOYUAN BATTERY Co., Ltd.

T rRz TR PR A F

1700 Taishan Road, Tianyuan District, Zhuzhou City, Hunan P.R. China
WIE A PR T R e X 28 1L % 1700 5

Testing Laboratory/fllif 325 = :

Laboratory:
D AL

Address:
b5 W= R R s o

Testing Location:
AR S50 % Hibl

Guangzhou MCM Certification & Testing Co., Ltd.

TN FBARAT ML ARA R 7]

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

HE RN TR X B = BB 13 5 —

As above

[ L

Test Standard/MiRFrHE:

Standard Used:
155 FH bR AE :

Deviation Description:
P 7= 43 -

Manual of Tests and Criteria ST/SG/AC.10/11/Rev.7/Amend.1, section 38.3
CRIGMFRAET MY ST/SG/AC.10/11/Rev.7/Amend.1, section 38.3
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Product Information//= 543 5.

and short-circuits proof circuit.

R 1 RS, AR, o

JBC VAU Y OR3P 2 B

This battery is constructed with single lithium ion cell and has overcharge, over-discharge, over current

Label/t3%:

NOKIA e

4 (Model/Modelo: CN450

Hunan Gaoyuan Battery Co. Ltd

1R MEeEEbERLE

4 Made infHecho en/Origem China Cell By GY

HMD Global Oy, Bertel Jungin aukio 8, 02600 Espoo, Finland

7% 8 750 /Rechargeable Li-ion Polymer Battery/Bateria recargable
de polimero de iones de litio/Bateria recarregavel de polimero de ions de litio
EHER Nominal Voltage/ Tension nominal/ Tensdo nominal : 3.87V =

Typical Capacity/Capacidade t|p\cafCapac|dad t\pma 4500mAh/17.42Wh
FE %I E S Limited Charge Voltage/Tension mdxima de carga/

Limite de tensdo para canegamento 4.45V =

FUETSRE [Rated Capacity/Capacidad ﬂommalf’

Capacidade nominal:4400mAh/17.03Wh

/N\Warning: Donot disassemble, crush, puncture, heat, burn or reuse.

Do not place in high temperature environment.

Advertencia: No desarme, aplaste, perfore, caliente, queme o reutilice. No lo deje
enunambiente de alta temperatura. No lo use después de sumergirlo en agua.
ATENGAQ: Ndo desmonte,amasse, perfure, aquega, queime ou reutilize. No
co\oque em ambiente de alta temperatura Nao use apds imersdo em dgua.

BIHRE, TR, SR ERER. AENS RRE, Bk ERHER.
Ce c UK
&S

www bIS gov.in

Dcogw:m T 2

e gy
Technical Parameters/$¥ RS %

Cell Battery

Model 5 456387PL CN450
Rated Capacity #il7¢ 75 & (mAh) 4400 4400
Nominal Voltage Fr# HL & () 3.87 3.87
Standard Charge Current Frifk 78 Hi HLI (mA) 880 880
Standard Discharge Current br#f it L HIRE  (MA) 880 880
Maximum Charge Current K76 F FEIRT (mA) 5500 5500
Maximum Discharge Current iz K LR (MA) 5500 5500
Maximum Charge Voltage # K75 H HLE V) 4.45 4.45
Cut-Off Voltage i FL#k 2 Hi & V) 3.0 3.0
Remark/£&E:
/

TRF No.: UN38.3 Rev.7Amd1 00
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Test Conclusion

WAL B
Clause Test item Sample No. Test Result Remark
K WRTHH RS WAL #E

Altitude simulation

38.3.4.1 o P /

38.3.4.2 Thermal test P /
T EPEIA I

38.3.4.3 | | Pration C1#~C10# P /
=)

38.3.44 | o10%K P /
i

38.3.4.5 External short circuit P /
ANaTSE
Impact / N/A /
L

38.3.4.6
Crush C11#~C20# P /
Pk

38.3.47 | O ercharge C21#~C28H P /
HEFH

38.34.8 Foreed discharge C29#~C48# P /
SR 1] HE,

Ambient Temperature: 20 + 5°C

IR

Iieceipt Date: 9022-03-04

B A -

Test Date: 2022-03-04 ~ 2022-03-22

I s (] <

Test Conclusion/MR 4

The Rechargeable Li-ion Polymer Batteries submitted by HUNAN GAOYUAN BATTERY Co., Ltd.
have passed the test items of Manual of Test and Criteria ST/SG/AC.10/11/Rev.7/Amend.1, section 38.3.

Cul 58 A AR T M)

TRF No.: UN38.3 Rev.7Amd1 00

Page 4 of 19 Pages
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Manual of Tests and Criteria ST/SG/AC.10/11/Rev.7/Amend.1, section 38.3
CRIGFFRAET MY ST/SG/AC.10/11/Rev.7/Amend. 1, section 38.3

Clause

K

Requirement + Test

EORAATT

Result - Remark

GR-ENE

Verdict
Fall:ii

38.3.2

Scope

P

All cell types shall be subjected to tests T.1 to T.6 and T.8.
P R E TN AZ 4T T4 B T.6 71 T.8.

N/A

All non-rechargeable battery types, including those composed
of previously tested cells, shall be subjected to tests T.1 to
T.5.

B A e I, B4 H RS A ) F R A B F T N 12
ITTAE TS5,

N/A

All rechargeable battery types, including those composed of
previously tested cells, shall be subjected to tests T.1to T.5
and T.7.

FrA AT R R I, AT pR A 5 P PR AR ol ) R N 1 AT
TAR TS, ML T.7 8.

In addition, rechargeable single cell batteries with overcharge
protection shall be subjected to test T.7.
A, A s PR AT AE B B N A HEAT T.7

A component cell that is not transported separately from the
battery it is part of needs only to be tested according to tests
T.6and T.8.

AN Bz A 0 1 Y BCAF Y HL A EAT T.6 A T.8 At

A component cell that is transported separately from the
battery it is part of needs only to be tested according to tests
TA1toT.6and T.8.

SRS FT ) VR A RC PR R FRSHEAT T 2 T.6, LA T.8 fdilit.

N/A

A cell or battery that is an integral part of the equipment it is
intended to power that is transported only when installed in the
equipment may be in accordance with the applicable tests
when installed in the equipment.

VR V2% 2H R i) AR Ve L R S B, 2R L REAE
B s, AT R A YA R SR T IR

Batteries may be
shipped separately

R T e P E A

N/A

38.3.3(d)

Batteries or single cell batteries not equipment with battery
overcharge protection that are design for use only as a
component in another battery or in equipment, which affords
such protection, are not subjected to the requirement of T.7.
RS RO R E B ER AR 5 — il e iR
P B B I B S S BRI, BT T.7 5.

With overcharge
protection

it 7 L R B

N/A

TRF No.: UN38.3 Rev.7Amd1 00
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Manual of Tests and Criteria ST/SG/AC.10/11/Rev.7/Amend.1, section 38.3
CRIGFFRAET MY ST/SG/AC.10/11/Rev.7/Amend. 1, section 38.3

Clause

K

Requirement + Test

EORARAT

Result - Remark

GR-ENE

Verdict
b

38.3.3(f)

When testing a battery assembly in which the aggregate
lithium content of all anodes when fully charged, is not more
than 500g, or in the case of a lithium battery, with a Watt-hour
rating of not more than 6200Wh, that is assembled from
batteries that have passed all applicable tests, one assembled
battery in a fully charged state shall be tested under tests T3,
T4 and T5, and in addition, test T7 in the case of a
rechargeable battery.

RIS AR I, G R R A 58 A T U A B AR &
TS EAKT 5009, BEHE T HIMARIE LT, BUE L
R/ AL 6200Wh I, HL T8 A A e i) s i e &
TR, 06— 58 4 78 HUIRAS I AR R b 06 7.3 T.4 A1
T5, 5i4h, GREF R A, WIEHHET T.7 {5k

Not battery
assembly

E[s 5z ki

N/A

38.3.3(g)

When batteries that have passed all applicable tests are
electrically connected to form battery in which the aggregate
lithium content of all anodes, when fully charged more than
500g, or in the case of a lithium ion battery, with a Watt-hour
rating of more than 6200Wh, the assembled battery does not
need to be tested if the assembled battery is of a type that has
been verified as preventing:

- Overcharge;

- Short circuits; and

- Over discharge between the batteries.

Xt T Sl BT i A e A T I R SR A A, AN e
A7 FLI BT PEAR R A B B 5009, B/ EE 1 HL ) 1
LT, AVERE B TURF- /NN B I 6200Wh I, 244 il LI T 42
A& T AT B L RS AL, B FRdE A7 ik

- 1R

- fi%: H

- RV 2 TA] AR I T

Not battery
assembly

ARG it

N/A

For an assembled battery not equipped with overcharge
protection that is designed for use only as a component in
another battery, in equipment, or in a vehicle, which affords
such protection:

- the overcharge protection shall be verified at the battery,
equipment or vehicle level, as appropriate, and

- the use of charging systems without overcharge protection
shall be prevented through a physical system or process
controls.

T ARBC &S R OR A 3 B AR R, 28 I HRTBA A Jy R it
I FRORG 5 — B A BRI ZE A

-1 FE AR AR HEI . A B RO AT SR

- 803 5 PR AR 4 e R ) SR B LA o TR R AP R TS AR
S

N/A

38.3.4

Procedure 2%

TRF No.: UN38.3 Rev.7Amd1 00
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Manual of Tests and Criteria ST/SG/AC.10/11/Rev.7/Amend.1, section 38.3
CRIGFFRAET MY ST/SG/AC.10/11/Rev.7/Amend. 1, section 38.3

Clause Requirement + Test Result - Remark | Verdict
%K BRI E SR-FIE ball:si
Test T.1 to T.5 shall be conducted in sequence on the same cell
or battery.
/INTRY E N B T S 2 G AT T 2 TL5.
Test T.6 and T.8 shall be conducted using not otherwise tested
cells or batteries. :
. . Complied.
BRI T.6 A1 T.8 WA FH A 150t i) s Bl L i P
RNE
Test T.7 may be conducted using undamaged batteries
previously used in tests T.1 to T.5 for purpose of testing on
cycled batteries.
PRI T.7 T DU R S 7E R0 T.1 & T.5 A f it X AR B 8K e
HAT
38.3.4.1 |Altitude Simulation & E##l P
Test samples shall be stored at a pressure of 11.6kPa or less
for at least six hour at ambient temperature (20+£5°C). P
TRIE HC A VLT IR B R (2045°C) A7 7E /N T 25T
11.6kPa fJJ5 /1 N %/ 6 /i .
Results: no leakage, no venting, no disassembly, no rupture, no
fire, and the open circuit voltage drop not less than 90%. See the TABLE: P
WIS Tl TBHER. L. o, & KRTFES 4 38.3.4.1
JEPEAMICT 90%.
The requirement relating to voltage is not applicable to test cells
and batteries at fully discharge states. N/A
D F S ) R AN TE B 564 T80 R P RS R F
38.3.4.2 |Thermal Test {EE iR P
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 until 10 total
cycles are complete, after which all test cells and batteries are .
to be stored for 24 hours at ambient temperature (20+£5°C). 6h applied on
For large cells and batteries the duration of exposure to the 7212 OC and P
test temperature extremes should be at least 12hours. -40+£2°C
5 HUE R VBRI N 72 £2°C (4 RIEAEAD T 6 4N/
W SR, FEIRAE-40£2°C KA FIEAFAD T 6 /NI PIAS
TP 18] 1D [ B e K 9 30min, B2 3/ HiR P IRE| 10 ks 48
J&i, TEMRBE N 204+ 5°C M4 T CE 24 /.
R HE SRR L A A7 ) () 2220 12h.
Results: no leakage, no venting, no disassembly, no rupture, no
fire, and the open circuit voltage drop not less than 90%. See the TABLE: P
WMIGLE R LlE. LHS. Tk, ER. BE KFJTFEEE | 38.3.4.2
JEFEAMET 90%.

TRF No.: UN38.3 Rev.7Amd1 00
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Manual of Tests and Criteria ST/SG/AC.10/11/Rev.7/Amend.1, section 38.3
CGRIGAARHET M) ST/SG/AC.10/11/Rev.7/Amend. 1, section 38.3
Clause Requirement + Test Result - Remark | Verdict
%K BRI E SR-FIE ball:si
The requirement relating to voltage is not applicable to test cells
and batteries at fully discharge states. N/A

DR s 0 SRANSE - 58 4 J0H ) RS AT HL R
38.3.4.3 |Vibration #&3l P

For cells and small batteries: from 7 Hz a peak acceleration of
1gn is maintained until 18 Hz reached. The amplitude is then
maintained at 0.8mm (1.6mm 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.

Xt T HE RNt s PRIFFIE(E RS 1gn, M 7Hz 3] 18Hz. &
JEPRIE AR FFLE 0.8mm CERAEEN 1.6mm) , HInsiR, HE|
AR IR BE A B 8gn (£ 50Hz) . ZRJ5 1R-FF 8gn FIAAE Nk
B, BEEHR G NE] 200Hz.

For large batteries: from 7 Hz to a peak acceleration of 1gn is
maintained until 18 Hz 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 25 Hz). A peak acceleration of 2gn is then
maintained until the frequency is increased to 200 Hz.

AT ORHM: (RFFIEE IR 1gn, M 7Hz %] 18Hz. X J5HRIE
{RFFAE 0.8mm CEFs o 1.6mm) , IS, EEEE N
HBEIAF 2gn (29 25Hz) o 285 IREE 2gn BRI, FL 2
B nE) 200Hz.

N/A

Results: no leakage, no venting, no disassembly, no rupture, no
fire, and the open circuit voltage drop not less than 90%. See the TABLE:

WIS R TR TR, k. R, o& KT H (38.3.4.3
JEFEAMET 90%.

The requirement relating to voltage is not applicable to test cells
and batteries at fully discharge states. N/A

U FRL S P SRANTE FH T 5 2T R ) R R R

38.3.4.4 |Shock i P

Each cell shall be subjected to a half-sine shock of peak
acceleration of 150gn and pulse duration of 6 milliseconds.
Alternatively, large cells may be subjected to a half-sine shock
of peak acceleration of 50gn and pulse duration of 11 150gn, 6ms
milliseconds. applied.
B HL SRR W N 9 150gn. K35 A 6 2585 2k 1E3%
M. B, RS DU IEAE NI 2y 50gn. ik Bi o 11 =40
HIEIE sz

TRF No.: UN38.3 Rev.7Amd1 00 Page 8 of 19 Pages
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Manual of Tests and Criteria ST/SG/AC.10/11/Rev.7/Amend.1, section 38.3
CRIGFFRAET MY ST/SG/AC.10/11/Rev.7/Amend. 1, section 38.3

Clause Requirement + Test Result - Remark | Verdict

K EORARAT GR-ENE ball.

Each battery shall be subjected to a half-sine shock of peak
acceleration depending on the mass of the battery. The pulse
duration shall be 6 milliseconds for small batteries and 11
milliseconds for large batteries.

A F T IV 7 2 PR DR A s P B e T R BT o /) EL TR ik B
Ny 6 Zfp, KHEHRBKTER Y 11 250,

N/A

- For small battery, smaller one of 150gn or ,/100850/mass N/A

- For large battery, smaller one of 50gn or /30000/mass N/A

Each cell or battery shall be subjected to three 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.

B A RS B L PR 22 A B 3 A LR Al e £ 1E 7 [ AR T
kAT 3 by, Sk 18 1K

Results: no leakage, no venting, no disassembly, no rupture, no
fire, and the open circuit voltage drop not less than 90%. See the TABLE:

JEBEAMET 90% .

The requirement relating to voltage is not applicable to test cells
and batteries at fully discharge states. N/A

R S Y SRAN T8 P T 5 280 F R R S T

38.3.4.5 |External Short Circuit #4552 P

The cell or battery to be tested shall be heated for a period of
time necessary to reach a homogeneous stabilized temperature
of 57+4°C, measured on the external case. P
AR DN P R R S N B — BN (R], - BARRE M AE 57+4°C R
B, JEINE AN R .

The exposure time shall be at least 6 hours for small cells and
small batteries, and 12 hours for large cells and large batteries.
/N FELES B /) R T PR 2 R AR TR R 2/ Sy 6 /N, DR LB EICR
FEL Y ) % AT ) 8 220 Oy 12 /N

Then the cell or battery at 57+ 4°C shall be subjected to one
short circuit condition with a total external resistance of less _
than 0.1 ohm. ggzt;]esTABLE. =]
RJG, 1E 57+4°C FHYHLS BRI N 2852 — IR %, AP o

SPTHBHZN T 0.1 BRAR

TRF No.: UN38.3 Rev.7Amd1 00 Page 9 of 19 Pages
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Clause

K

Requirement + Test

EORARAT

Result - Remark

GR-ENE

Verdict
b

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.

A5 B R AN TR L R 1) 5744°C Ji, BRI SEHF
Beib—/NiF, BT ORHIBEELL T, BRI R S 2
BT, IFRAFAEZE LT

The short circuit and cooling down phases shall be conducted at
least at ambient temperature.

FELER ANV HNB BN 2 /D E PR B R 34T

Results: external case temperature does not exceed 170°C and
there is no disassembly, no rupture and no fire during the test
and within six hours after the test.

RIGLE R AMBIEREA ST 170°C, W58 HA A AL 5 6 /N
W, ok, BREGE KR .

See the TABLE:
38.34.5

38.3.4.6

Impact, Crush #if, #E

38.3.4.6.2

Impact # ik

N/A

Applicable to cylindrical cells not less than 18.0 mm in
diameter.

EH T EAA/DNT 18.0 mm [ FAEA S,

Prismatic cell

N/A

The test cell is placed on a flat smooth surface. A stainless
steel bar (type 316 or equivalent) (& 15.8 mm +0.1mm, length:
260 mm or of the longest dimension of the cell, whichever is
greater) is placed across the centre of the test sample.

I S E P E AR . MR BN 15.8£ 0.1 2K, KERE
b6 K (EZ SRR, DUBCRE e 1) 316 BUA
BRI TBLERE it ) o

N/A

A mass of 9.1 kg 0.1 kg is dropped from a height of 61cmz
2.5cm at the intersection of the bar and the test sample in a
controlled manner using a near frictionless, vertical sliding
track or channel with minimal drag on the falling mass.
—ANEIL 9.1 £ 0.1 TIRAIBHEM 6122.5 JEK kb DL LT o BE#E
IR 77 48 250 4 B LT B T R 7 2 AN AN 55 R R 52 46
b

N/A

The test sample is to be impacted with its longitudinal axis
parallel to the flat surface and perpendicular to the longitudinal
axis of the steel bar lying across the centre of the test sample.
Each sample is to be subjected to only a single impact.

gt oty B i R AT T 1, I SRS S PO AN
PREREE L, AR A —

N/A

38.3.4.6.3

Crush B JE

Applicable to prismatic, pouch, coin/button cells and cylindrical
cells less than 18.0 mm in diameter.

G TEAEIE . 8. B m/Am i BN T 18.0 mm i)
[ AR

Prismatic cell

TRF No.: UN38.3 Rev.7Amd1 00
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K

Requirement + Test

EORARAT

Result - Remark

GR-ENE

Verdict
b

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.

TEFRASF A S BT S T R, BYRAE S — 4l i
HIERELIA 1.5cmls .

The crushing is to be continued until the first of the three options
below is reached.

(a) 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.

BHERAE R =AM P AR — 5 A

(@) YER /7i5%1 13kN+0.78kN;

(b) HLCSHLE FFEA/> 100mV; 85X

(c) HHCHJE B AN 4] L 35 AR I 50% LA .

— HIARIECRIE Jy, MR 100 mV B #UE AR 4 /D
50%, & JINLIZARER .

The crushing force
is released until
condition (a) was
reached.

YR J1IE3) 1 % AF
(a)frf s FI ik o

A prismatic or pouch cell shall be crushed by applying the force
to the widest side.

18 1 B ARG W R B2 7 Wi TR N 475 s 7

A button/coin cell shall be crushed by applying the force on its
flat surface.

STV T3 RS N2 L P [ e N 5% s )

For cylindrical cells, the crush force shall be applied
perpendicular to longitudinal axis.

2 A 7R LS I8 2% Kl 14 38 T3 P TN 5% 7

Each test cell or component cell is to be subjected to one
crushed only. The test sample shall be observed for a further
6h. The test shall be conducted using test cell or component
cells that have not previously been subjected to others tests.
AN B BT B R T — IR B, IE e
6he H TR B BT R B 2 B AT i e it

38.3.4.6.4

Result of Impact and Crush /&0 il 35 BRI 45 2

Results: External temperature does not exceed 170°C and
there is no disassembly and no fire during the test and within six
hours after this test.

BIGEE R AN AL 170°C, IR A FIRIG J5 6 /N
W, TAAREGE KIS .

See the TABLE:
38.3.4.6

38.3.4.7

Overcharge X E# H

TRF No.: UN38.3 Rev.7Amd1 00
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GR-ENE

Verdict
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Applicable to rechargeable lithium cell/battery with overcharge
protection.

38T BA IS 78 AR T e AR T8 L A LR L

With overcharge
protection

it 78 R B

The charge current shall be twice the manufacturers’
recommended maximum continuous charge current.

T FHL FELIAE I A 1) e 7o AR F) B R RP88 78 FL FRLIAL ) 7 £

11.0A applied.

- When the manufacturer's recommended charge voltage is
not more than 18V, the minimum voltage of the test shall
be the lesser of two times the maximum charge voltage of
the battery or 22V.

1% P WL 78 L R AN KT 18 AR, S ) e /)N F S
Je FELIBZH B K7t FE R LS R T 5 R 22 AR 3 B3

8.9V applied.

- 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.
1) 3¢k PR R LA FE FEL R R T 18 ARE, SR R ) R R N
KT LR 1.2 .

N/A

Tests are to be at ambient temperature. The duration of the test
shall be 24 hours.

MAE =R T, U (A 24h.

Results: there is no disassembly and no fire during the test and
within seven days after this test.

ISR BRI ARG S 7 RN, T EGE KIS .

See the TABLE:
38.3.4.7

38.3.4.8

Forced Discharge 3& i/ &

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.

FEMEGREE T, K A U EAE 12V W B AR VR AT 9]
JBCE, B ELIR YRR AL AN FRLES G FRR IS T 8 E B B
RTBCHE R UL o

Results: there is no disassembly and no fire during the test and
within seven days after this test.

BIREE R WEIRAREG S 7 R, AR KIS .

See the TABLE:
38.3.4.8
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TABLE: 38.3.4.1 Altitude simulation &= )] P
Sample Before Test After Test Mass loss Residtlal Results
No. Mass(g) | OCV(V) | Mass(g) | OCV(V) (%) OCV (%)
Fully charged at first cycle
C1# 59.879 4.41 59.879 4.41 0.000 100.00 O
C2# 60.457 4.41 60.457 4.41 0.000 100.00 O
C3# 61.003 4.41 61.003 4.41 0.000 100.00 O
C4# 59.971 4.41 59.971 4.41 0.000 100.00 O
C5# 60.134 4.41 60.134 4.41 0.000 100.00 O
Fully charged after 25 cycles
C6# 60.108 4.41 60.108 4.41 0.000 100.00 O
C7# 59.986 4.41 59.986 4.41 0.000 100.00 O
C8# 60.238 4.41 60.238 4.41 0.000 100.00 O
Co# 59.938 4.41 59.938 4.41 0.000 100.00 O
C10# 60.329 4.41 60.329 4.41 0.000 100.00 O
Results: O = no leakage, no venting, no disassembly, no rupture, no fire, and the open circuit voltage drop not
less than 90%

TABLE: 38.3.4.2 Thermal test {5 F A% P
Sample Before Test After Test Mass loss | Residual | o _ .
No. Mass(g) | OCV(V) | Mass(g) | OCV(V) (%) OCV (%)
Fully charged at first cycle
C1# 59.879 4.41 59.857 4.33 0.037 98.19 O
C2# 60.457 4.41 60.439 4.33 0.030 98.19 O
C3# 61.003 4.41 60.981 4.33 0.036 98.19 O
C4# 59.971 4.41 59.948 4.33 0.038 98.19 O
C5# 60.134 4.41 60.113 4.33 0.035 98.19 O
Fully charged after 25 cycles
C6# 60.108 4.41 60.093 4.33 0.025 98.19 O
C7# 59.986 4.41 59.958 4.33 0.047 98.19 O
C8# 60.238 4.41 60.219 4.33 0.032 98.19 O
Co# 59.938 4.41 59.917 4.33 0.035 98.19 O
C10# 60.329 4.41 60.308 4.33 0.035 98.19 O
Results: O = no leakage, no venting, no disassembly, no rupture, no fire, and the open circuit voltage drop not
less than 90%
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TABLE: 38.3.4.3 Vibration #z3}) P
Sample Before Test After Test Mass loss Residt:al Results
No. Mass(g) | OCV(V) | Mass(g) | OCV(V) (%) OCV (%)
Fully charged at first cycle
C1# 59.857 4.33 59.855 4.33 0.003 100.00 O
C2# 60.439 4.33 60.438 4.32 0.002 99.77 O
C3# 60.981 4.33 60.981 4.33 0.000 100.00 O
C4# 59.948 4.33 59.948 4.33 0.000 100.00 O
C5# 60.113 4.33 60.112 4.32 0.002 99.77 O
Fully charged after 25 cycles
C6# 60.093 4.33 60.093 4.33 0.000 100.00 O
C7# 59.958 4.33 59.958 4.33 0.000 100.00 O
C8# 60.219 4.33 60.218 4.32 0.002 99.77 O
Co# 59.917 4.33 59.917 4.33 0.000 100.00 O
C10# 60.308 4.33 60.308 4.32 0.000 99.77 O
Results: O = no leakage, no venting, no disassembly, no rupture, no fire, and the open circuit voltage drop not
less than 90%

TABLE: 38.3.4.4 Shock i P
Sample Before Test After Test Mass loss | Residual | o _ .
No. Mass(g) | OCV(V) | Mass(g) | OCV(V) (%) OCV (%)
Fully charged at first cycle
C1# 59.855 4.33 59.855 4.33 0.000 100.00 O
C2# 60.438 4.32 60.438 4.32 0.000 100.00 O
C3# 60.981 4.33 60.981 4.33 0.000 100.00 O
C4# 59.948 4.33 59.948 4.33 0.000 100.00 O
C5# 60.112 4.32 60.112 4.32 0.000 100.00 O
Fully charged after 25 cycles
C6# 60.093 4.33 60.093 4.33 0.000 100.00 O
C7# 59.958 4.33 59.958 4.33 0.000 100.00 O
C8# 60.218 4.32 60.218 4.32 0.000 100.00 O
Co# 59.917 4.33 59.917 4.33 0.000 100.00 O
C10# 60.308 4.32 60.308 4.32 0.000 100.00 O
Results: O = no leakage, no venting, no disassembly, no rupture, no fire, and the open circuit voltage drop not
less than 90%
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TABLE: 38.3.4.5 External Short-circuit 5% % P
Sample Ambient(°C) Testing resistance Max. External Results
No. (At 57+ 4°C) (mQ) Temperature(°C)
Fully charged at first cycle
C1# 571 82.3 58.6 o]
C2# 571 82.7 58.2 o]
C3# 571 83.6 58.1 o]
C4# 571 84.9 58.7 o]
C5# 571 83.9 58.4 o]
Fully charged after 25 cycles
Co# 57.3 84.6 58.3 o]
C7# 57.3 85.7 58.5 o]
Cs# 57.3 87.2 58.2 o]
Co# 57.3 83.6 58.5 o]
C10# 57.3 82.9 57.9 o]
Results: O = no disassembly, no rupture, no fire during the test and within six hours after the test.
TABLE: 38.3.4.6 Impact #if N/A
TABLE: 38.3.4.6 Crush £ & P
Sample Max. External Results Sample Max. External Results
No. Temperature(°C) No. Temperature(°C)
50% of the design rated capacity at first cycle 50% of the design rated capacity after 25 cycles
C11# 23.5 (@) C16# 23.9 o]
C12# 24.2 @) C17# 23.6 o]
C13# 23.9 @) C18# 243 o]
C14# 24.2 @) C19# 23.8 o]
C15# 25.3 @) C20# 231 o]

Results: O = no disassembly, no fire during the test and within six hours after this test.
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TABLE: 38.3.4.7 Overcharge it E# H N/A
The test current =11.0A -
The test voltage = 8.9V -
Sa';n ple OCV(V) Results SaEE OCV(V) Results
o. No.
Fully charged at first cycle Fully charged after 25 cycles
C21# 4.40 @) C25# 4.41 O
C22# 4.41 @) C26# 4.41 O
C23# 4.41 @) C27# 4.40 O
C24# 4.41 @) C28# 4.41 O
Results: O = no disassembly, no fire during the test and within seven days after this test.
TABLE: 38.3.4.8 Forced discharge 38/ & P
S ocv(v) Results | Sample ocv(v) Results
o. No.
Fully discharged at first cycle Fully discharged after 25 cycles
C29# 3.325 o C39# 3.338 @)
C30# 3.313 O C40# 3.386 @)
C31# 3.307 O C41# 3.342 @)
C32# 3.397 O C42# 3.353 @)
C33# 3.367 O C43# 3.346 @)
C34# 3.342 o] C44# 3.346 @)
C35# 3.382 0] C45# 3.352 @)
C36# 3.372 o] C46# 3.356 @)
C37# 3.352 o] CAT# 3.349 @)
C38# 3.372 o] C48# 3.368 @)
Results: O = no disassembly, no fire during the test and within seven days after this test.

TRF No.: UN38.3 Rev.7Amd1 00

Page 16 of 19 Pages

. N Pl %' O OTYA A



Technology & Service

e

B

FL L IR

Photos of the Battery
Front view /i %t &

Report No. / #5451 HNGY20220304U01

oo e s e e
st

=

]

ey A o
oDl 2

2]
]
o

ey et

e

[IHI|

0c 0 O O

06 QL Ot

|||l|||II|HII|JIH|IIH|H||

1
9 0L 08

l II'IHI!III[]!III[HI
0€ OF 0S O

ww oL 02

|

7
0z 0L (| 06 08 0L 09 0S O OF 02 Ol

f‘HHJ IH[HH'HII'HH
0E 0% 05 09 0L 0

LR
0S 09 0L 08 06 Q) 0L 02

1|HH}IIH’IIIIJIH

HH'HII“IH‘HHIH!

\
l

ww g} 02

0€_Ov

Page 17 of 19 Pages

TRF No.: UN38.3 Rev.7Amd1 00



Report No. / #5451 HNGY20220304U01

MLCM

Technology & Service

Photos of the Cell
SRR A

Front view /Fi#L &

AR A AR

]IHI.IIH'HH'IHHHI||I|H Illlyllll‘llllﬂ |
ww gy 0z 0E Oy 0S 09 O 08 06 (O} 0 02 0€ Ov O

Back view //5 L&

10 20 30 40

TR f [ ]
lHHHHHHHHHHHHHHHH|I||’f| " [T ” ,l fll”l
ww O\L 0~Z ) | 0‘9 09 O‘L 0|3 06 0010[- 0c 0€ OV O

-- End of Report --

TRF No.: UN38.3 Rev.7Amd1 00 Page 18 of 19 Pages



Report No. / #4545 : HNGY20220304U01 MEM

Technology & Service

Important Note

EEFEM

1. This test report is invalid without the special testing seal and cross-page seal of Guangzhou MCM

Certification & Testing Co., Ltd.
AATI R 5 T PN ARSI HARA IR w4 L 2L B 3 TR0
2.  Nobody is allowed to photocopy or partly photocopy this test report without written permission of
Guangzhou MCM Certification & Testing Co., Ltd.
RET™ MIIRARKE M BARA PR A =] A H R R, A4 7 AR 5 .
3. This test report is invalid without the signatures of Approver, Reviewer and Tester.
PN RUE G S v 1A DN R YN Rl AR = v &
4. This test report is invalid if altered.
AL T PRI R
5. Obijection to this test report must be submitted to Guangzhou MCM Certification & Testing Co., Ltd.
within 15 days after the publication of the report.
AR A IR 5 A R, S AHEAR 5 A A 2 HE A TLR A ) MRS I B AR A IR A m $2
6. This test report is only responsible for the received samples.
ARSI 5 AR LI R i 971 B
7. The testitems in this report are not in the scope of CMA. They do not have the impartial function.
AAR A AL H AE CMA S N, A B AR 2 U I E .
8. As for the test results, “N/A” means “Not applicable”, “P” means “Pass” and “F” means “Fail”.

AR R NI TEY | PR, P ROR

Testing Lab.: Guangzhou MCM Certification & Testing Co., Ltd.
oL A . 7 HIFBARAG AR A PR 2
Address: No.13, Zhong San Section, ShiGuang Road, Panyu District, Guangzhou City,
Houhik Guangdong Province, China.
T RN TR X AT R =R 13 S —
Tel/Hif: 0086-20-34777662
Email/B FHE5E: service@mcmtek.com
Web/ 2 7] P 3k:: https://www.mcmtek.com
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