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1. Scope Ju[H

This Product Specification describes the technique requirements, test procedures and precaution notes of
cylindrical type Lithium-ion Rechargeable cell to be supplied to customer by Zhejiang Xinghai Energy
Technology Co., Ltd..

I BRE T T BE IR AR A IR B A7 B8R 1 F 07 i PR REFE AR« BOREESR
I T5 925 B b A FH 2% AT R 5 0
2. Cell Type HHELIS

40160-25Ah Lithium-ion Rechargeable cell
40160-25Ah #1L B 1 it

3. Cell Dimension B R ~f
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4. Electrical Performance Index H{4:EEFE45
4.1 Parameters =S¥
Item If1H Specification Fii& Condition &%
Nominal Capacity F5FR7% & 25Ah 2542°C, 0.5C/0.5C , Fresh Cell Status
Minimum Capacity /7% & 24AR 25+2°C, 0.5C/0.5C, itk zs
Operating Voltage T HL & 2.5~3.65V /
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Nominal Voltage ##Fx H [ 3.2V /
ACT | Resi B IR < 1.5m0 AC 1kHz, 30% SOC, 25+2°C
t t AP, . m _ .
nternal Resistance 27t Standard Deviation<<0.2mQ #rAEZ= <0.2mQ
Cell Weight Hijth # & 490+10g contain package & /M %%
163Wh/kg
E Density fit & % % /
nergy Density ¢ &% & 398Wh/L
Charging Temperature 0~60°C No matter what charging and discharging mode
) 70 FLR the cell is in, once the cell surface temperature
Operating . . . .
exceeds this range, the charging and discharging
Temperature Disch T t should be stopped
. ischarge Temperature .
AR = - iy -20~60°C A SR ;
GRS TR AL FE A A 7E AR R, — BRI E
b 2 T U P 8 3 A 5 BT B4 1 R s
~ 45° AN
Storage Temperature -20~45°C 3 months (3 1~)
A7 ff i -10 ~ 25°C 6 months (6 /)
Cycle Life
, >2000 cycles 2542°C, 0.5C/0.5C, 80% SOH
57 Y
Without break, scratch, distortion, contamination, leakage and so on
Appearance ZM v N N

4.2 Charging Parameters 7t 2%

Item I H Specification #{4& Condition %&{F
Standard Charging Mode 0.5C CC/CV, cut off 3.65V/0.05C
e 7E LR 0.5C fE it fE 5 78 L 5 3.65V/0.05C #ilk
Standard Charging Current 0.5C /
Bt 78 e UL
Max. Continuous Charging Current
. 1C 20~40°C
BN FREE 7T L LI
Standard End-of-charge Voltage 3.65V /
P vHE 78 R AL P T
Optimum Charging Temperature
Range 1540°C cell surface terflé)erature
B TR CRREER
4.3 Discharge Parameters S
Item I H Specification }14& Condition %14
Standard Discharge Mode 0.5C CC, cut off 2.5V
A TR AR 2 0.5C 1K LA 2.5 V Bk
Standard Discharge Current
s . 0.5C /
RGN
Max. Continuous Discharge Current 5 1545°C
RN EL A FL AL
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Max'ﬁgi:;;i;; ;S:E;mnt 6C 15~45°C, 10s, 50%SOC
0
End-of-discharge Voltage
. . 2.5V /
TR AR L L
4.4 Electrical Performance HLPERE
Item 5 H Specification 4% Condition %14+
Discharge Capacity 555C/259C ~100% 55+2°C, 0.5C discharge capacity
Retention Rate at - 5542°C, 0.5C A&
Differ?nt Temperatures 10°C/25°C ~50% -10+2°C, 0.5C discharge capacity
I M e - -104£2°C, 0.5C fH% &
Discharge Capacity 1C/0.5C =99, 2542°C, 1C discharge capacity
Retention Rate at - 2542°C, 1C A=
Different Rates 2C/0.5C 080 25+2°C, 2C discharge capacity
R IERE - 2542°C, 2C A=
Charge Retention Rate S06%
High Temperature Storage fif L ORFF 2R B 55+2°C, 7 days, 0.5C/0.5C
el AT i Capacity Recovery Rate 97, 55+2°C, 7 X, 0.5C/0.5C
Normal Temperature Char%i Retention Rate >97%
Storage fof L ORFF 2R 25+2°C, 28 days, 0.5C/0.5C
BRI Capacity Recovery Rate 08% 25+2°C, 28 X, 0.5C/0.5C

5. Safety Performance Z4£ 14 g8

Item INH Test Method i 773% Inspection Standard &I FRAE
Forced'gzzhgge Test 0 6.4.1 (GB 38031 8.1.2) %N/;g;grpl;?;w
OWE’;%%; Test P17 6.4.2 (GB 38031 8.1.3) %N/;g;grpl;?;w
]E)ﬁ;;;)ﬂTui; PIL 6.4.7 (GB/T 31485 6.2.5) Eéj;g;grpl;fgﬁ
Impact Test D 6.4.9 (UL 1642 14) No fire, no explosion.
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A ph A FLIB N AL K ANERIE
ibration T leak fi losi
Vlbl‘%itl(‘)n‘ est B 6.4.10 (UL 1642 16) N? ea ag‘ge,‘no ire, no explosion
PRBN HIB N AR A K ANBRIE
Low- T leak fi losi
oW Eiess?re‘ ‘est BEI 6.4.11 (UL1642 19) N? ea age,‘no ire, no explosion
AT MK H RS A TR A ANEBLE

6. Test Method MR 5 :

6.1 Standard Test Conditions 7R %44
Unless otherwise specified, all tests stated in this Specification are conducted at temp. 25+2°C and humidity
15-90%RH with fresh cell.

FTCHEAESR, A P B R S ONIR . 25+2°C, MBS 15-90%RH, H IR AS .
6.2 Standard Charge and Discharge Method #x#E 75 5 L1 =

The "Standard Charge" means charging the Cell at a constant current of 0.5C until the voltage is 3.65V, then
charged at a constant voltage of 3.65V until its current is less than 0.05C.

“hrite 7RI BIUEE A 0.5C FRHLZE 3.65V, LA 3.65V fEE A HLZE HI/N T 0.05C.
The "Standard Discharge" means discharging the Cell at a constant current of 0.5C until the voltage is 2.5V.
“RrE R ) 0 B RAEE B 0.5C TR 2.5V,
6.3 Electrical Performance Test PR8I
6.3.1 Discharge Capacity Test at Different Temperatures = {55 £ gE 7R
A cell is charged in accordance with Standard Charge, and stored in a constant temperature box at the
corresponding temperature for 4 hours, then discharged at a constant current of 0.5C to 2.5V.
R Yt 2 vhE 7 R A 58 RS SR TN NS iR B2 IR AR TR AER 4 /N, SR)5 B 0.5C THIRUBCR 2 2.5V,
6.3.2 Discharge Capacity Test at Different Rates f73R P EEIR

A cell is charged in accordance with Standard Charge, after that stored for 30min, then discharged to cut-off
voltage of 2.5V at a constant current of 0.5C, after that, stored 30min; then the cell is charged and discharged
as above except that at a discharged constant current of 1C; then the cell is charged and discharged as above

except that at a discharged constant current of 2C.

P 2 b ofE 7 FRLA S8 AR AE R IR L 30min, 25 BL 0.5C fEIRUICFEE 2.5V, JCRBAT S i B 30min;
XA QR S REAT T — IRFETCEAER, LD 1C BHATIE RS A AREEAT T — IR FE I R, 7 L 2C
BEATAE RO -

6.3.3 High Temperature Storage Performance Test Eim 7 LRI R

A cell is charged in accordance with Standard Charge, and stored in 55+2°C for 7d, after that stored for 5
hours at room temperature, then discharged in accordance with Standard Discharge. After that, stored for

30min, the cell is charged in accordance with Standard Charge, after that stored for 30min, then discharged in

accordance with Standard Discharge.

bR 78 LR ST RS UG, K FRIITE S5542°CHIE 7 K, ARIGTEEIR FHE 5 /N, F DLbRE K
A SBCR, BOBZ RS R B 30min; SR JE DAARAE 78 HLR 27 P 45 RS 98 B 30min, P DUbs R i =X
JECH

6.3.4 Normal Temperature Storage Performance Test {5 774# 58I A

479
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A cell is charged in accordance with Standard Charge, and stored in Standard Test Conditions for 28d, then
discharged in accordance with Standard Discharge. After that stored for 30min, the cell is charged in
accordance with Standard Charge, after that stored for 30min, then discharged in accordance with Standard

Discharge.
LA AR E 7S FE A A RS, FEARHED R SR AT, K r b L 28 R, P AR AT ) U8R, T
FLEE S 1 30min; L ABARME R R AR B AE R, #E 30min, SR S5 DAFR R ) 280
6.3.5 Standard Cycle Life Test PR#EAEFH 75 4y MK
At Temp.:25°C+2°C, a cell is charged at a constant current of 0.5C until the voltage is 3.65V, then charged at a
constant voltage of 3.65V until its current is less than 0.05C, after that stored for 30min; then discharged at a
constant current of 0.5C until the voltage is 2.5V, after that, stored 30min prior to next charge-discharge cycle.
The charge and discharge cycle is carried out until the capacity retention rate is reduced to 80%.
IR JE 25°C+2°C, Bt LA 0.5C IR 78 HL %8 3.65V, LA 3.65V 1H £ 78 L% LAt/ T 0.05C, 45 5 48 & 30min,
SRIG LA 0.5C TR ZE 2.5V, JHEE R G HH B 30min, FRHET R —IRAREIEIN, BHEIRERFERE
K2 80%-

6.4 Safety Performance Test 224 P Ee M

All below tests are carried out on the equipment with forced ventilation and explosion-proof device. Before

test, all cells are charged in accordance with Standard Charge, and stored 1 hours prior to testing.

IR R A A SR A HE XU A R I AR I P 2 B HEAT AR B A R R T AR e o e ] e
& 1N E, AT DU 5.

6.4.1 Forced-discharge Test I3 H (GB 38031 8.1.2)

A cell is discharged at a constant current of 1C until the discharge time reaches 90min, then observed the cell
for 1h.

RV LD 1C RS, B ORI [ 235 90min, ML 1 /N,
6.4.2 Overcharge Test T 7R H (GB 38031 8.1.3)

A cell is charged in accordance with Standard Charge, then charged the cell up to 4.1V or 115% SOC at CC of
1C, then observed the cell for 1h.

RS bR e 7T B R e S R, XTI LA IC AR R 4.1V B 115% SOC J5f b7, MEE 1/
i
6.4.3 Short-circuit Test #MF4E IR (GB 38031 8.1.4)

Short circuit the positive terminal and negative terminal of the cell externally for 10min (external line

resistance <5mQ2), then observe for 1h.
V4 F I E AR i R R T 2 AN AT B 10min (AMETZRER FELFH<SmQ), WS 1 /M .
6.4.4 Heating Test JI#RX (GB 38031 8.1.5)

A cell is heated in a circulating air oven. The temperature of the oven is raised at a rate of 5°C+2°C per minute
to a temperature of 130°C+£2°C and remain for 30min at that temperature before the test is discontinued, then
observed the cell for 1h.

i BB AR H B TR R, TR DL 5°C+2°C/min PR E IR THE 130°C+2°CHHA£ 4 30min 512 11
Ik, WEL 1 /N,
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6.4.5 Temperature Test {5 E/EFANIA (GB 38031 8.1.6)
A cell is charged in accordance with Standard Charge, heated the cell in an oven. In 60min, the temperature of
the oven is dropped to the temperature of -40°C and remain for 90min at -40°C; In 60min, the temperature of
the oven is raised to the temperature of 25°C; In 90min, the temperature of the oven is raised to the
temperature of 85°C and remain for 110min at 85°C; In 70min, the temperature of the oven is dropped to the
temperature of 25°C; Repeat this for 5 cycles, after that observed the cell for 1h.
H A bR 70 F R A RS, G IO IRAR AR N, 76 60 2Bl Py, iR AEIR B B 2-40°C, FRAE
-40°CHRZ N RFF 90min; £E 60 73BF A, RIEARIRZTHE 25°C; £E 90 70 Bh A, RIEAEIRZTH A 85°C,
FFAE 85°CHR L T IRFF 110min; £ 70 728k PN, PR R A 25°C; ER PR 5 K, WE 1h, H
MUEERERA DI
6.4.6 Crush Test HEMA (GB 38031 8.1.7)

A cell is to be placed on the crush surface, the axis is parallel to the crush surface, it is to be crushed between
two flat surfaces. The pressure is gradually increased at an extrusion speed of <2mm/s until the voltage
reaches OV or the deformation reaches 15% or the squeezing force reaches 100kN or 1000 times the weight of

the cell, keep the pressure for 10 minutes, and observe for 1 hour.

R AE BF IS e e PN BE IS T 8], (5 A R il A7 T 5 IS i, BA<<2mmy/s FOBF I8 RE, 32T
BN ) IR ] OV BAR TR IL B 15%8035F e /135 5] 100kN 5 1000 5 Hiit f &, ¥R 77 10min,
bk =3 AN

6.4.7 Drop Test B NIA (GB/T 31485 6.2.5)

A cell is charged in accordance with Standard Charge, then dropped the cell from a height of 1.5m to the

concrete ground with positive and negative terminals downward, then observed the cell for 1h.

R R o 7 ) S 78 BRSSO R TR ) DE DA ) T RO 1.5m BOALE B H kA 2K e
Mol L, B 1P .

6.4.8 Nail Penetration Test £ HJX (GB 43854 6.3.5)

A cell is charged in accordance with Standard Charge, then the steel needle with a diameter of ¢Smm (such as
tungsten steel, the cone angle of the needle tip is 45°) at a speed of (25+5) mm/s, penetrates the geometric
center of the cell from the direction perpendicular to the cell plate. The steel needle stays in the cell and
observes for 1 h.

Ml hr R B dl N A RS WG, HEAReSmm T & i M £ (10 45 40, &t 2% 1) [ 4 £ 4 45°), B
(25+5)mm/s FRII 3, TR BT FLMBRAR AR 7 1 B % R b ) LA e BT £ B A2 e R DR LR 1hs

6.4.9 Impact Test EYpPlliA (UL 1642 14)

A cell is to be placed on the impact flat. A ®15.8mm bar is to be placed on the center of the cell. A 9.1kg
weight is to be dropped from a height of 610mm onto the cell, the distortion is allowed.

MR g & b, KA © 15.8mm HOARE B SR MG, AR T AT TP, AR E R 9.1kg
FEHEE 610mm & H HIE T, sfddih, Wb RvER A
6.4.10 Vibration Test #R31MA (UL 1642 16)

A cell is charged in accordance with Standard Charge, then installed onto the vibration desk with clamps.
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Equipment parameters of frequency and amplitude are as follows (the frequency is varied at the rate of
1Hz/min between 10 and 55 hertz, and repeat vibration for 90-100min, amplitude: 0.16mm. The cell is tested

in three mutually perpendicular directions).

R AR HE TS FLR) S TE A AR, R i A R B AR RSN B W S T L, 42 T A IR B AUX N Y
PRI IR L LU0 et Xs Y Z =T REENJT 1A BN 10~55Hz fE3R 3 51R 3 90-100min, FH4H AR
N 1Hz/min, M BIEMECESRIE): 0.16mm.

6.4.11 Low-pressure Test XS ERX (UL1642 19)

A cell is charged in accordance with Standard Charge, then stored it for 6 hours at an absolute pressure of

11.6kPa, then check cell's appearance.
e bn vt 78 F R AR LS SRS, B B INAE LX) TR /1 11.6kPa AR E 6 /N, H il FL i A o

7. Warranty Jfi &4~1E

a) The Warranty period of cell is made according to business contract, However, even though the problem occurs
within this period, Zhejiang Xinghai Energy Technology Co., Ltd. won’t replace a Fresh Cell for free as long as
the problem is not due to the failure of Zhejiang Xinghai Energy Technology Co., Ltd. manufacturing process or
is due to customer’s abuse or misuse.

Hilitrz Hile, sisrREIRIK SR E . Had, fEBIBRA, nRA WL REIR R A IR A
P 1) 2 T AT 7 o 2 45 P 32 S ) FEL VAL O 2 I AL, WPV DM BEEURE S50 A PR 2w ANk v 4 9 S 4k
b) Zhejiang Xinghai Energy Technology Co., Ltd. will not be responsible for trouble occurred by handling outside

of the precautions in instructions.
WL D BE VR AR R 2 7 08 3 fe 22 4 57 AR i 7 25 1 I FEUAS AR EAR AT 54 E
C) Zhejiang Xinghai Energy Technology Co., Ltd. will not be responsible for trouble occurred by matching electric
circuit, cell pack and charger.
WL REUE RN RA A6 5 g . At . 7o F AR S8 T A0 FH i 7= A2 1) ) REAS AR FELAE AT B34
d) Zhejiang Xinghai Energy Technology Co., Ltd. will be exempt from warrantee any defect cells during

assembling after acceptance.

H B0 5 8 P A0 H gt 4 28 ok A v P2 AR AN R VAN TE WYL D60 BEIR B A PR A & i & PRAE YE FE 2 51
8. Precautions and Safety Instructions 2247

8.1 Lithium-ion rechargeable batteries subject to abusive conditions can cause damage to the cell and/or personal
injury. Please read and observe the standard cell precautions below before using utilization.

EREE TR SRR ERASE, FEMER R, BRI T RRETN:

Note 1. The customer is required to contact Zhejiang Xinghai Energy Technology Co., Ltd. in advance, if and
when the customer needs other applications or operating conditions than those described in this document.

AR 1 IR R AR 2O Z AN TR AR BN V5 S AL R IR R IR m) AR G
HH.

Note 2. Zhejiang Xinghai Energy Technology Co., Ltd. will take no responsibility for any accident when the cell
is used under other conditions than those described in this Document.

TERE 2 ARSI B IR 2% 1 22 AIME FH 2 F b T 7 A2 ) S, TV I REUR B IR A m AR A] DTE .
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8.2 Standard cell Precautions L[5 Y835 it

a)

b)

¢)

d)

g)

h)

)

k)

D

p)

Do not throw the Battery cell into fire or heat it.

ANERG R BN K A

Do not short circuit, over-charge or over-discharge the cell.
AER R R R, T BT

Do not subject the cell to strong mechanical shocks.

ANEEASE B L 7K 32 0o EE R A Uk b

Do not immerse the cell in water or sea water, or get it wet.
ANEDRE R N K EOK T, B (R .

Do not reverse the polarity of the cell for any reason.

AN HGS] F ) TE AR

Do not disassemble or modify the cell.

ANEYREN B B .

Do not handle or store with metallic like necklaces, coins or hairpins, etc.
ANEERNTGE, A B R R ) A B A .

Do not use the cell with conspicuous damage or deformation.
ANEEASE E L 32 B W] 2 PR 990 T AR T

Do not connect cell to the plug socket or car-cigarette-plug.
AN Rt 5 A R R

Do not touch a leaked cell directly.

AN T ik S ) RV

Do not use Lithium-ion cell in mixture.
AL T IR A A .

Do not use or leave the cell under the blazing sun (or in heated car by sunshine).
AN LR e i TR A A D' B T

Keep cell away from children.

I BCE AT B LE T .

Do not drive a nail into the cell, strike it by hammer or tread it.
ANEERFA, T BB I R

Do not give cell impact or fling it.

AN T B Lt

Do not put Battery Cell into microwave oven or high pressure container.

ANEERG BB TN BB B e e 7 A v

8.3 Cell Operation Instructions 3 FH i BH
8.3.1 Charging 72 FE

a)

b)

When the Cell is charged, the specified charge method and current described in this PS-Document should
apply. If charge current exceeds the upper limit of the specified range, characteristics and safety of the Battery

Cell could be deteriorated, or it may cause heat, explosion and fire.

IVBLEAS NI e 0 e W <5 IS £ o S S YA ST 7l g 8 N v A S TR 2 P 'S (o
2K o

When the module is used, the charging voltage of a single string cannot exceed 3.65V.

BRALfE IR, FA T B R AN A 3.65V .

Charge the cell in a temperature range of 0°C to 60°C.
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FELih 7S R P Y B A 0°C~60°C

d) Use a constant current, constant voltage (CC/CV) Lithium-ion (Li*) cell charge controller.
e PR P RV A PR AR

8.3.2 Discharging i

a) The discharge current should not exceed the designated current described in this PS-Document. If the

discharge current exceeds the specified value, discharge capacity could be extremely deteriorated or the Cell

could be heated.
TR EL A BE AR I AR B RUEE, WRBERET THUEE, BilA SR A s it H Ik
HAE DL

b) When the module is used, the discharge voltage of a single string cannot exceed 2.0V.
B IS, R i B IR AN R 2. OV
¢) For maximum performance, discharge the cell in a temperature range of 15°C to 40°C.
N TIEREAF PERE, IR AR VB DY 156°C~40C.,
8.3.3 Storage Recommendations fi#/7 &1}
a) Do not store the Cell together with combustibles.
AN B N 5 R — A T
b) The cell shall be stored in a clean, dry and ventilated environment. In case of long period storage (more than 3
months), the storage temperature of the cell should be within the range of -10 to 25°C. It is recommended to
charge/discharge once every 3 months, and the SOC remains between 25-75%.
FEL YL S A7 7 A O P B < 75%RH AN &5 8 PP U T o M Sl U v o B SRR (] A7 T8 (i
3 AN, A RE IR A -10~25C YR N, EIUEERS 3 /N H FET - — K, SOC fRIFAE 25-75% [fl.
¢) No press on the cell.

AL B A SZAE A E ST o
9. Consultation Fi A& #

As to the obscurity, contact the Zhejiang Xinghai Energy Technology Co., Ltd. .
WA BER, TS WA RRIE R A R AF .

10. Requirement for Safety Assurance Z&{RIEE R

For the sake of safety, please consult Zhejiang Xinghai Energy Technology Co., Ltd. for equipment design,

Lithium-ion cell system protection circuit or high current, fast charging and other special applications.
NV AR, WABE R, R T ARG R B BRI, PR TS R B T TR R N
T e BT I RE IR B IR A R AR S E .



