Product Specification CONFIDENTIAL

@
() LIS/iENmm Rev: 0
Page: 1lof17
Tianjin Lishen Battery Joint-Stock Co.,Ltd Date: 20210114

SRR A Z dH itk LP71173207-280Ah

RiEDHE WP BIRAF

www.lishen.com.cn


http://www.lishen.com.cn/

Product Specification CONFIDENTIAL

@
() LIS/iENmm Rev: 0
Page: 2o0f17
Tianjin Lishen Battery Joint-Stock Co.,Ltd Date: 20210114

1 EREHE

A FUHE I TR A e A A PR A R AR 771K LP71173207-280AN R ER B L .
2 RHUSIR
2.1 F5'5 5415 UL

C, —— 1h HHE A & (A);

I, — Lh &, HAUESET Ci(A);

AHFEH 11, =280A, 051, =140A, 0.2 1; =56A.

SOC——if HLAR A s

DOD—— S LIRS o

2.2 %7 R bR

® 1
FF 5 o H M

1 CEMIRLES T R A 25 HL
2 CEMiERITRS LP71173207
3 PRPRAS Yy 280Ah (25°C,0.2 1))
4 FRFRHLE Y 3.22V (25C,0.2 1y
5 AEU N P Y <0.2mQ (1kHz)
6 iy 5255+100g
7 H K 78 L LR I, (&4
8 FEHHLE 3.65V
9 H KT HL L I (8D
10 | H&IkHE 25V (>0C) . 2.0V (<0TC)
11 | KL HE:

FH 0C~60C

JEUH -20°C~60°C
12| et TARR G




Product Specification CONFIDENTIAL

=
() LIS/iENmm Rev: 0
Page: 3of17

Tianjin Lishen Battery Joint-Stock Co.,Ltd Date: 20210114
FEH 20°C~35C
T 15°C ~35°C

13 (A RITER

1MAN -30°C ~45 C
6 MHN -20C~35C

3 SMRFIRYT
SRR WA 1.

4 THaEE

4.1 MR FAF

PR —AN A WA TR, R AR 7S RSB HR. BRelEf HAth i i, sEasAn
M EEFRAEEE (2542) C MARAEIREE (65420 ) %M T ikAT, A FriR 2l
=ik, & (2582) C.

4.2 MEwR &

a) MRFFIT P FH>1000 Q/V

b) bR RR 52 0.02 mm

c) W% £ AC 1kHz 1F i &
d  KF FF% 0.001g

4.3 Mt A A HobRvE
4.3.1 7 H i) =0

EEWT, PL 021 (A)HRTER e R 24 H Ik 3.65V WHEEEFeH, fHEHEAN 3.65V,
A ILHEAEFE 0.05 L(A)RHFIEFRHE, RHGEFE 1 /M

4.3.2 AT H S bniE

BARMRAIH ke brdE R 2.

* 2
i H THARFE P Frife
AN RS ERIYNE 127 SN THENRNYIE. &
. TR, R ILE4E




Product Specification

CONFIDENTIAL

() LIS/iENmm Rev: 0
Page: 4of17
Tianjin Lishen Battery Joint-Stock Co.,Ltd Date: 20210114
2 H B R 5255+100g
$ 4.3.1 78S 1/ PILL 0.2 1y (A) FEI R L 21 L 24
3 FRFRAL 2 B g Bl L T 3 L
U | L 25, SRR 021 (A& HARFRA R
FuHL: BLOS Iy A)HUALTE IR 78 FL A 2 11 L s 3.65V IR
fEJEFe L, fERHE N 365V, F7e &I kS
0.05 Ly (A)RHE 1R 78, 78 HEL 5 E 30min.
. I (A . 63F 5000 K, Wbz Rt
o HCHL: 0.51 (A)FREHERIRE 25V, 100%D0D, |  >goveuia ik
HFuJsE 5000 LA L, tFEMBEARE. (EHIHATR
FE B I BB HPIRES N AT
% 431 mHJE, EMENRE (2542) CHAM N
sty | TAE 28 K, FRL0.21 (A)EIIEIACERIZ A | 4 b 4 2 e =>0500 1148
5 SRS Sy | 2DV, JRTEATIRRA R, % 431w, ERE e
PLO.21 (A)HIRIEVRBCE R 2.5V Bk, THEWRER | mE 58 =96%n it A
o
% 431 7eHJE, 1EEE (6022) CHIERAHRE
N 7 K, MhIEEEIAES, AREEIRTLL 0.2l (A | 1 B i 2 B =90% 18
AT RS | e e
6 | AT 4 TSR 25V, IR EARRAE. 1% 431 WE
R FAH, FRTNLL 021 (A)HMERBEZE 25V # | kE 558 =A%yias &
1k, TFERERE.
% 4317 )E, ERE (5542) CHImiRAE i E
7 i P B sh, 2AEEL 0.2 1y (A)HIRIERUKHE 25V, R | som = osoemaze it
HLA B .
¥ 431 FeHfE, fERE (-2022) CHMKER HE
8 i A 24h, SRJELL 0.21; (A)HIAERUIEZ20V, THEKH | AR =T0%YIHEE
Foe
431 mH)E, KHEIBBMEAEFE T, W I
9 [LSRVER g FFAURN 1L6kPa, IREENEIR, HE e ML 1h. o
s
i A31wmH)E, KRARE RIIE. FRE SN
10 | stk o 5 IR, A
10min, AMEFARE AN /N T SmQ; WEE 1h.
1% 4.3.1 78H, UL 11 (A)FERER AR, FIHbEE
11 7RI LB FE AR HER 1.5 (58 R AR RIFEL 1h 5 HIBAE K, ABRIE

fEibser, Mg 1h,




\) LisieENnmm

Tianjin Lishen Battery Joint-Stock Co.,Ltd

Product Specification

CONFIDENTIAL

Rev:
Page:
Date:

0
5of 17
20210114

12

DGt e ¢

¥ 4.3.1 785, BL 11y (A) AU 90min; Mg 1h.

HUIANER K, ANREE, A
ki

13

RTINS o

% 4317, KBRS BEIBNERA Y, R
5C/min FER R EHETTE (13022) C, FFMREriE
J£ 30min JafE b in#; Mg 1h.

RN K, ARAE

14

B A

¥ 4.3.1 o5, I ©5.0~08.0mm (AR iEANE (5
IRER TN 452 60°, AFHIZREIDGE . oM.
SEALE K5 ), LA2545) mmis (R, MIEE TH
MG E A K S VAN s sy ORI
O, BREHS ETE R WS 1h.

HLANER K, ANHRAE

15

AP Y g

% 431 WG, I E TR 7 L (5£1)
mm/s [FEEFERF R R, B RATE Oy R G
& 75mm, KR TR R AR, AR
F Ik OV BAR Y &1k 3130%5 45 & /714 $1]200kN J5 1%
1EFFE: g2 1h.

HLANER K, ANRAE

16

BRTE 1 K

% 431 G, FRAEEm T A 1.5m &
FEAL B H gk B et s MR 1ho

HLANER K, ANRAE
AR

17

KR A

¥ 431 G, KHEMBEN 3.5% NaCl ik (s
E BRI N KD B 2h, KRN SEA
Bt FAAR B

HLANE K, AERAE

18

UENERITEYS ¢

% 431 7eH ), HMRNERERET, IR
R RAEAT ST, R REL 5 k; EE 1h,

e/ C

i ] 8 2

/min

Eaninnlil

/min

TR FE AR
‘C/min

25

0

0

0

-40

60

60

13/12

-40

90

150

0

25

60

210

13/12

85

90

300

213

85

110

410

0

25

70

480

6/7

HLANE K, AERAE
AN




Product Specification CONFIDENTIAL

@
() LIS/iENmm Rev: 0
Page: 6o0f17
Tianjin Lishen Battery Joint-Stock Co.,Ltd Date: 20210114
5 EEFIR
5.1 7uH

a) AR, AHHEEASEET 3.65V.
b) AR TS HL
c) HEURAETEHIRE N 20C~35C.
5.2 Ji0h
a) AR
b) B HEAHCT 2.0V,
c) EURAEREIRE N 15C~35C.
5.3 K HLETHCE AR B L (137

5.4 f&fT

g AN A WD ZEb R E s A T65%RH. 7 EZ-30°C-45°CI
1 K A7 H.20%~40%SOCHR S

KA (6N B W) B E b E TiE W B T65%RH. 15 -20°C-35CH
1 K 4 H20%~40%SOCHR A o

6 TR

6.1 FEAEAZAT, IR B SARA5 I0S H h Eos RANE RSUA E E IR I A

6.2 FUARHIMhIE R AR PRI, IXEATOERRSER, ATRES TR K. TR, BRE.
6.3 AR HUR R FR AR AIABE BB K, ANELRE Rt B AR R BH B 37

6.4 P E 6 T 4 S S TR — R U, ke BB AT,
AT 3R ALK AR

6.5 AR IR SR AT AR E A o
6.6 MUAEKE LR N K EGE e SR, B A ILIRIE .
6.7 A RS H AL .

6.8 JEAEE R AIL, T Re TR B () BT, KSR EIK.
T EKEERAE.

6.9 A S M A RS BV REER . IRVBUS A I TR A



Product Specification CONFIDENTIAL

@
() LIS/iENmm Rev: 0
Page: 7o0f17
Tianjin Lishen Battery Joint-Stock Co.,Ltd Date: 20210114

6.10 HLt B AR B L I T AT A7 . (8T

6.11 ZE 130 il [F) oAt — Rt B ok i i — R, AEFAFR R, ANFRY S B
Attt R D R b — AR A

6.12 fEMEA] . FEI AL B A R AR I SRR I BRI AR AT e oA
SR, NALZBME IR, AT AR R

6.13 4 F IR B R R b, VESZED RIS K gE, DL AR R AN E S

=

7 18
b 10w e VAL o0 B K] IR L v T O
T&H i A R A il A T-20~40%SOCHRAS -

8 HE

U SR 7 T BOR RO IZ O 2 AN 2 A N AR BN AT, S A A m A R B L
FEAZ SO U 1R 2% A 2 M R URSTT AR I S, A R)ASARABAE T 54T

XA S g, AL, TE AR RO AN 2 P A 1 T R ASARAE AR T ST A
B g AR USRS AR T, BRI P AR AN R RS AN o B ORAIE AT 22 51



\) us/eEnmm

Product Specification

Tianjin Lishen Battery Joint-Stock Co.,Ltd

CONFIDENTIAL
Rev: 0
Page: 8of17
Date: 20210114

+|

L

[~

]

+0.

7

199.

o _—

173.60+0.5 -~

89.04+0. 5~

O

@

®o

B 1 R S AN (AN D

I ——N

-]
—_
[
on

540.5]|-




Product Specification CONFIDENTIAL

L)
() LIS/iENmm Rev: 0
Page: 9of17
Tianjin Lishen Battery Joint-Stock Co.,Ltd Date: 20210114
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1. Scope

The product specification describes the requirement of the Prismatic Lithium Iron Phosphate

Battery to be supplied to the customer by Tianjin Lishen Battery Joint-Stock Co., Ltd..

2. General Specifications

2.1 Abbreviation Definitions

Cy

Iy

equal to, in numeral, the C;.

the rated capacity (in ampere-hours) of the cell for a one-hour discharge.

a current corresponding to the one-hour discharge capacity (in ampere-hours), which is

In the following specification 1 I, (A) = 280A, 0.5 I; =140A, 0.2 1; =56A.

SOC —— the state of charge.

DOD —— the depth of discharge.

2.2 General Specifications

Table 1
Number Item Specification

1 Cell Type Lithium Iron Phosphate Battery
2 Cell Model LP71173207
3 Nominal Capacityx 280Ah(25°C, 0.2 1,)
4 Average Working Voltage 3.22V(25°C, 0.2 1,)
5 AC-impedanceyx <0.2mQ (1 kHz)
6 Weight 5255+100g
7 Maximum Charge Current I; (Continuous)
8 Charging End Voltage 3.65V
9 Maximum Discharge Current I; (Continuous)
10 Discharge End Voltage 25V(>07C). 2.0V(<07C)
11 Max Operating Temperature Range

Charge 0C ~60C

Discharge -20C ~60C
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12 Optimal Operating Temperature Range
Charge 20°C ~35C
Discharge 15C ~35TC

13 Storage Temperature

1 month -30°C ~45C

6 months -20C ~35<C

3. Appearance and Dimension

Appearance and Dimension refer to the attached drawing 1.
4. Characteristics
4.1 Test Condition

Cells should be tested within a month after purchase and the charge-discharge times of the test

cells should be less than 5. Unless noted otherwise, all tests will be conducted at standard
temperature which is (2542) °C and standard humidity which is (65220)%. The room temperature

mentioned in this specification means (2542) C.

4.2 Test Equipment

a) Voltmeter Inner impedance>1000Q per volt.

b) Slide caliper The slide caliper should have a minimum scale of 0.02mm.
¢) Impedance meter The impedance meter should be operated at AC 1kHz.

d) Electronic Scale The electronic scale should have a minimum scale of 0.001g.

4.3 Test Process and Specification
4.3.1 Charge Method

Cells are charged with Constant Current and Constant Voltage (CC/CV) method at room
temperature. The constant current is 0.21; (A) and the constant voltage is 3.65V. Charge shall be

terminated when the charge current has tapered to 0.05 I; (A), then store cells for 1h.
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4.3.2 Test Item and Specification

Test item and specification should refer to table 2.

Table 2
Number Item Test profile Specification
No Deep Scratch,
. No Transformation,
Appearance and 1. Eyeballing
1 . L . No leakage ,
Dimension 2. Test cells’ dimension with slide caliper
Dimension should refer to
the attached drawing 1.
) Weight Electronic Scale 5255ﬂoog
Nominal Discharge Discharge cells at a 0.21;(A) current to 2.5V within 0.21; Capacity =
3 Capacityyx 1h after charging cells per 4.3.1. Record the capacity. Nominal Capacity
Cells are charged with Constant Current and Constant
Voltage (CC/CV) method at room temperature. The
constant current is 0.5 I; (A) and the constant voltage i
3.65V. Charge shall be terminated when the charge current . "
Discharge Capacity (5000
4 Cycle Lifeyy has tapered to 0.05 I; (A), then store cells for 30min.

Discharge cells to 2.5V at a constant current of 0.5l
(A), 100%DOD. Rest 1 h before recharge. Discharge
capacity shall be measured after 5000 cycles.

Cells shall be clamped during cycle test.

Cycle)= 80% Initial Capacity

Capacity Retention at

Room Temperature v

After charging per 4.3.1, store the testing cells for 28
days at the environment temperature of (2542) °C, then
discharge cells to 2.5V at a 0.2 I; (A) current. Record the
residual capacity.

Charge cells per 4.3.1. Discharge cells to 2.5V at a 0.2

1:(A) current. Record the recovery capacity.

Residual Capacity = 95% of]

Initial Capacity

Recovery capacity = 96% of]

Initial Capacity

Capacity Retention at

High Temperatureyx

After charging per 4.3.1, store the testing cells at
(60+2)C for 7 days. Rest 5 h at the environment
temperature of (2542) °C, then discharge cells to 2.5V at
a 0.2 1,(A) current. Record the residual capacity.

Charge cells per 4.3.1. Discharge cells to 2.5V at a 0.2

1:.(A) current. Record the recovery capacity.

Residual Capacity = 90% of]

Initial Capacity

Recovery capacity = 94% of

Initial Capacity
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Characteristics at

Cells shall be charged per 4.3.1 and stored for 5h at

Residual Capacity= 95% of]

7 ) (5542)°C. Then discharge cells to 2.5V at a 0.21; (A) current]
High Temperature _ Initial Capacity
and record the capacity.
Cells shall be charged per 4.3.1 and stored for 24h at
Characteristics at ) Residual Capacity= 70% of]
8 (-2022)°C. Then discharge cells to 2.0V at a 0.2 I; (A)
Low temperature ) Initial Capacity
current and record the capacity.
Cells shall be charged per 4.3.1 and stored 6h at
9 Low Pressure Test |11.6kPa and room temperature in low pressure test No Explosion, No Fire, No
* chamber. Leakage
Observe 1h.
Cells shall be charged per 4.3.1, shall be short circuited
Short-Circuit Test |j5 minutes by connecting the positive and negative _ _
10 ) ) _ No Explosion, No Fire
* terminals through the external wires. And the resistance off
external wires will be less than 5 mQ. Observe 1h.
After charged per 4.3.1, test cells shall be overcharged
with a sort of method below:
1* Method: Charge test cells at 11, (A). Stop it when
Overcharge
11 Testh the cell voltage reached 1.5 times of end voltage. Observes  No Explosion, No Fire
est
1h.
2" Method: Charge test cells 1h at 1I; (A). Observe
1h.
L Over Discharge Cells shall be charged per 4.3.1. Discharge cells 90|  No Explosion, No Fire,
Testx minata 1 I, (A) current. Observe 1h. No Leakage
Put cells into the oven. The oven temperature shall be
Thermal raised to (13022 ) °C at a rate of 5°C/min . Cells shall be
13 No Explosion, No Fire
Test> remained at this temperature for 30 min. Then, stop the test
and observe 1h.
Charge cells per 4.3.1. Then penetrate completely the
center of cells in the vertical direction by a stainless steel
i i nail with the speed of (2545)mm/s. The diameter of the nail
Nail penetration
14 is @5.0-08.0mm. The angle of cone on the point of the nail ~ No Explosion, No Fire

Test%

shall be 45=60< And the nail shall be clean, non-rust, non-
oxidizing and without pollution. The nail will be stay in

cells and observe for 1h.
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After charged per 4.3.1, crush the cells vertically at the

speed of (5#1) mm/s until cells’ deformation reach to

15 Crush Test% No Explosion, No Fire
30%, or the voltage tapered to OV, or the press reach to
200KN. Observe 1h.
Charge cells per 4.3.1. Then drop cells from a height of ) )
) No Explosion, No Fire, No
16 Drop Test% 1.5m to the concrete ground. Cells shall be dropped with the ‘
Leakage
terminals down.
Cells, charged per 4.3.1, shall be immerged completel
Seawater geap g Pretely
17 in NaCl solution with concentration of 3.5% (mass fraction, No Explosion, No Fire
Immersion Test%
as similar with the composition of seawater) for 2h.
Cells, charged per 4.3.1, shall be put into the oven. Set
the temperature as the following form. Charge and
discharge the cells for 5 times. Observe 1h.
Time . Temperature
Temperature | . Total time
?OC increment /min change No Explosion, No Fire, No
18 Thermal Cyclek /min rate “C/min
o5 0 0 0 Leakage
-40 60 60 13/12
-40 90 150 0
25 60 210 13/12
85 90 300 2/3
85 110 410 0
25 70 480 6/7
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5.Caution
5.1 Charge

a) No over-charge, the charge voltage should not be over 3.65V.
b) No reverse charging.
¢) Optimal charge temperature range is 20°C ~ 35°C.
5.2 Discharge
a) No short circuit.
b) The end of discharge voltage must be over 2.0V.

c¢) Optimal discharge temperature range is 15 ‘C~ 35°C.

5.3 Put cells away from children.

5.4 Storage

a) For any short time storage (in one month), cell should be in a clean and dry area

Chumidity <65% RH) and at-30°C ~+45°C at 20~40% SOC charged stage.

b) For any long time storage (in 6 month), cell should be in a clean and dry area Chumidity

<65% RH) and at-20C ~+35°C at 20~40% SOC charged stage.

6. Warning

6.1 Read the specification carefully before application. Be have profound understanding with the

warnings and announcements.
6.2 Avoid overheat in any circumstances. Don’t modify or disassemble the battery. It will be

dangerous, and may cause ignition, heating, leakage or explosion.

6.3 Don’t put cells in overheat circumstances or disposed in fire, don’t put cells under the

sunshine.
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6.4 Don’t short-circuit positive(+) and negative(-) terminals. Keep away from metal or other
conductive materials. Jumbling the batteries of direct contact with positive(+) and negative(-)
terminals or other conductive materials may cause short-circuit and may even cause fire and

explosion.

6.5 Don’t reverse the positive (+) and negative (-) terminals.

6.6 Don’t put cells in water or other conductive liquids or let cells absorb moisture.
6.7 Don’t impact cells excessively.

6.8 Don’t weld the battery directly. Excessive heating may cause deformation of the battery
components such as the gasket, which may lead to the battery swelling, leakage, explosion, or
ignition.

6.9 Don’t use abnormal cell which has damages by shipping stress, drop, short or something else,
and which gives off electrolyte odor.

6.10 Keep away from static circumstances during storage and using.

6.11 Don’t use cells together with other one-shot batteries and secondary batteries. Don’t use cells

together with different packages, types and brands.

6.12 Stop using and process the cells accordingly when the following circumstances happened:

getting hot sharply, smelling, changing colors, deformation or others.

6.13 If there is leaked electrolyte from batteries, please scrub it away with fresh water to avoid any
skin discomfort.

7. Shipping

7.1 During transportation, keep the battery from acutely vibration, impacting, insolation,
drenching.

7.2 The delivery battery should be at 20%~40%SOC charged state.

8. Others

If customers need to use or operating cells beyond the specified range of this file, please
contact Tianjin Lishen Battery Joint-Stock Co., Ltd. Manufacturer will not be responsible for

trouble caused by using cells beyond the specified range of this file.
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Manufacturer will not be responsible for trouble occurred by matching electric circuit, cell pack

and charger.

Manufacturer will be exempt from warrantee any defect cells during assembling after

acceptance.
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Drawing 1. Appearance and dimension of the battery (without blue film)



