Product Specification of L300F187A

CALB

LA KD

Product Specification

7 A2 5T W

Prismatic lithium lon Battery

7 5. L300F187A
Model: L300F187A

9T R

Revision Notes

HR IR A3 BTN FEm I B FAE
Version Data Change Content Product Stage Remark
A0 2022.03.07 | WILARA AFE /
A2 2022.08.03 | FE#i 2D Drawing, FEFKG, & EIT KB EMFGELS B ¥
co 2023.02.08 | HHEMEINR, HEMK CHf
EEr] BEx =5 CEA EjiRca
Edited Checked Countersigned Audited Approved
/e BE 0D AL HE
2023.02.08 2023.02.08 2023.02.08 2023.02.08 2023.02.08




Product Specification of L300F187A CALB

LA KB

Product Specification

7 A2 5T W

Prismatic lithium Ion Battery

75 . L300F187A
Model: L300F187A

FRIFT R RO A IR A
CALB Co., Ltd.




Product Specification of L300F187A CALB

B3 Content
1. AT INTRODUCTION .ottt bbbt 1
1.1, E Y PUIMDOSE ettt ettt ettt e et et e e e e et et et e e et et eeesest et et ese et et eeeseat et eaesanseeeesn et esenereaes 1
1.2, fTREE CONFIAENTIAIIEY ...ttt ettt ettt ettt e et e e et s e et e s eeeses et et esesessas s s st et et et et esetsssssessesesesenanas 1
1.3. HARRZR COOTAINGLE SYSTEM .. ..vivieeieceteeeieeeeecectete ettt ettt ettt es s a st esesesssesesseseses s ssssstetesasssssestesasessnanans 1
2. FETMEIR CELL DATA oottt 2
g2 O = = 12 R = [T AT T TSR 2
2., B TR T R Td Cll DIMMENSIONS vttt et e et e et ee e et e e ee e e eeeeeeeeeeeseeeeseeeeeeneeseneeeenseseeeeeeeeeenseneeseeeeseneesenen 2
2.3, T R B ZE PrOQUCE DIQWING. .. oveveeeeeeeeeeeee ettt ettt et e et et e et et eae et eseseee et esese et esesese s sesse st eseseseenseenens 3
2.4, FEERIRBI Cell Id@NEIFICAtION ...vvvrerereteiereese ettt 3
2.5. FBEMHIZLT Part [DT=E ] 1= o [ U TP TP 4
2.6. BB BEENIE Battery PerformMance Data ........o.o.cceeeeeeeeeieeeeeeeeeeeee et et e et e et e e es et ese e eessesae s s eseseseesseenens 1
3. BBt TAELARR R £ BRI OPERATION AND SAFETY LIMIT ON CELL LEVEL....vvvoevererveseieserisssssssssssssssesssssssssssennes 6
3.1, EEJEPR VOMAZE lIMIt.uiiiirieiiieiecieececee ettt ettt ettt ettt e e et s et et et e s e s st et eseas et et ese e sesnans 6
3.2, EETRBRE CUMTENT LIMIT ettt eeeee et e ee ettt e e eeaeeteseeeee et eeeseaeeeseseeeeeseseseseseseseneeseseasaseseseseneeseeesensesesesenensenens 7
3.3. JE EBRAE TE@MPEratUure LIMIt ....ocvovioeieieieieicececeeeeeeeeeeeeet ettt ettt ettt ettt sttt sessssssasas s s s s s esseaes 8
3.4. HUH) P IMEEPR{E Acceleration Limit for Mechanical SNOCK ... ..vevee e eeeee e eeeeeeeeeeeeeee e eeeeeeeeeeeeeeeeeenes 9
R T = =8 VA= T L T=1 A U LA 1oL 1 o) 4 PO 9
4. HAR ZFRRHAR S FEiF EEEIT PARAMETER FOR MODULE DESIGN AND PROCESS ......coovveeeeverorisasssenas 10
4.1. AIFEANTENRAE _ER9ER ATHEE Max Torque Which Can Be Applied to Terminal .....c.c.eeeeeeeeeeeeeeeeeeeeeeeeen, 10
4.2. v EINTERIE_EBIER AT Max. Force Which Can Be Applied to Terminal........cccuceceeeeeeeeeeeeieeeeeeeeeeeesesens 10
4.3, WERABRTKEHTES] Large Surface Extrusion When Stacking Modules...........c.cueveveveeecereveveeeeeeeneenenenee. 10
B4, FEIIKTT SWEIING FOICE ..ttt ettt ettt e et et e e et e e et e et eesee et eaete et saete st saetese e seeens 10
4.5. t8E R ZRFIEEI TR ERISZNN Effect of Heat for Module Welding ........c.cueveveveeeeeeeeceeeeeeeeeeeeeeeeesees 10
4.6. TETEEEIK Cleaning REGUITEMENTS .......cvcveveveveeeeieeeeeeeeeeeeeeestetetes st esete s st sssssssssesesesesesesesesesesesesssssssesesesssssssssaes 11

5. [GIOEEL  SBIEMPE R FEEEI HAZARD WARNINGS, POTENTIAL FAULTS AND MATTERS NEEDING
ATTENEION ..o eee e e e e s s e s s e s e s e s e s e s s s s s e s s s s s s s s s s s s s s sesses e s e s e s e s e s s s e s s s s s e s s s s sessessessesseseesaes e s esesessans 12




Product Specification of L300F187A CALB

5.1. [EFEAIEIFEIRER Danger and FAUIE WArNING ......c.c.cvcveueeeeeeeeieeeeeeee et et eeses et ss s s s s s s eesens 12
5.2. {RPHETEFITT 95 Protective Measures and Rules of CONAUCE ...........cccueuevevieececeereieeeeeeee e 12
5.3. EEJHIITAT{EEFE Cell TEStING ANA USE ...ttt ettt s s s s e ees 13
5.4, EE TR Cell STOTAGE ottt ettt ettt et et et et st st e et e s et et et e s et eaeeese s s s s s s s s eneesees 14
5.5, BRI Cll TranSPOrtatioN . ....c.c.eeveeeeieeeeeeeeee ettt e te et st et et e e e et e e et e s ee st eae s esseeee s esstese s seseeensesenesenseseens 14
5.6. BiIEIRERESHINIA Applications of Battery Management System (BMS).........c.cueueuevevevereeeeerereseneeeneeenans 14
5.7 Z BRI PrORIDITION «eveeeeveeeeee et eee e e et e e et et et e e e e et eee e eseeeeue e eseneeeeneeeeeeeeeseeeaeeeeeseseeseneanenseasneesenseeeneeseeenneas 15
BIFTR AADPENTIX c. vttt ettt a et e s e et et e s e e e et et et et e e et et eae et et et eee et et e e e s et et et eae et et eaese et et eaeen et et erene et eeeeens 16




Product Specification of L300F187A CALB

1. 97483 INTRODUCTION

1.1. BAY Purpose

A NN T CALB A7 (188 B 73 g i i P 77 it AR DA B A RIS
This document describes the characteristics and handling information of the rechargeable lithium-ion cell manufactured and

supplied by China Lithium Battery Technology Co., Ltd.
1.2. {22 Confidentiality

AP EE RAER AU NBSEAE R, AW E R ERIEXAS NAERER . B, 70 REHARAT A ER 2 i 2k 1
1, HERAREM.

The information contained in this document is intended solely for the use of the individual or entity that is authorized to receive
it. It contains confidential or privileged information. Any disclosure, copying, distribution or taking an action in reliance on the

contents of this document is strictly prohibited and may be unlawful.

1.3. B4FE Coordinate System

Y-height direction

. - -1 5 5 I
X-width direction
Z-R BT
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2. E8ith{S8 CELL DATA

2.1. E;it9MR Cell Image

Terminal

W

2.2. Ba{KHith R~ Cell Dimensions

Top Plate
26 2% 1

Isolation Tape
I

i3 R~ (mm)
Description Dimensions (mm)
il
"% Width 300.0+0.5 /
. EERTMESME: 20%S0C, 300+20 kgf
T S 50.7£0.3 Measurement conditions for thickness dimens
Thickness }
ions: 20%S0OC, 300+20 kgf
111.0+0.5, # AL /
111.0+0.5, with terminal
’ i
Height
108.5+0.5, A&ikiE: /
108.5+0.5, without terminal
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2.3. B4 Product Drawing

e

L5 {mERE)

P

%
14

_g_gl':j
= 3 ¢
- o _ 1 ) 2
S L1 L S
( jas
YRR
2D Drawing
2.4. F=5iR%1 Cell Identification
HERD X A,
\
“ ) 0O -

P T 1) s AR T [P A — 4R AN fd, LA — 5

The DMC code and ID numbers imply the same information and both are inscribed on the cap plate.

2.4.1. IEGRIRIEX 4 Identification of Positive and Negative Terminal

P+ RO IERAE, 755" 3R AT -

The symbol "+" indicates the negative pole, and the symbol "-" indicates the positive pole.

iE R AT
Positive Terminal Negative Terminal

_ @

ZRERE
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2.4.2. BithZFXE(SE Cell Surface Condition

R THT X 38 PET 4% i s ()

F TTRRR T B iR . 4. I Toh, Yk PC 48R 35

HLUES RS X 308 PET 4448k (A s, BIREED 5 PET 44K (it, U RIaE)
Cell surface side is covered with PET insulation tape (blue color).

Cell surface top is covered with PC top insulation film (transparent) except rivet terminal

The rest area which is not covered with the insulation tape and bottom insulation film is bare (aluminum metal) when sticking the

insulation tape in the ring-type manner, or the rest area is covered with the insulation tape when sticking it in the U-type manner.

2.5. FERHigiT Part Design

2.5.1. % Can

MR

Material

ik Can Al3003 H14

2.5.2. #8455 Insulation Tape

R BETR
Material Sticking methods
PET
Y25 I ; U B i
Insulstiiﬁfiape AIE(Colon): & fi(Blue) U-type verticaliticking
JELFF (Thickness): 0.08 mm

LR

W G 7 oA TR, 202 U BLE R R R a . U R SER 48 250 5K T 3150V Hifi AL L, 500V sEdllif, 4%
HLFRT 1GQ. [81 3 AL i i e A IR AR A SRR 0, SR A i e AR 4 2k B 9P, A8 2B 22 =500MQ.

Instructions:

There are generally two methods of sticking the insulation tape on the cell can, namely U-type vertical sticking and ring-type
horizontal sticking. The insulation withstand voltage of U-type vertical sticking is required to be greater than 3150V DC voltage, and
the insulation resistance is higher than 1 GQ in 500V high voltage test. The method of ring-type horizontal sticking is not fully
covered at the bottom of the cell, so the cell can is required to be protected by insulation, and the insulation resistance must be =

500 MQ.

2.5.3. IEfathikiE Positive and Negative Terminal
1) i 1IEMH(AL 1060 H18), fitfA:(CU T2+AL 1060 H18)
Material: Positive terminal (AL 1060 H18), Negative terminal (CU T2+AL 1060 H18)
2) 4P Cell Appearance
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Negative Terminal

Il 0 ¢ >6\
Positive Terminal ,// //\ -
]J: *& *& 'ﬁ: /‘//O

2.5.4. B I5HR Top Insulation Film

iR
Description
Y25 THR MEL: PC, JEEE: 0.325 mm+0.025 mm
Top insulation film Material: PC, Thickness: 0.325 mm=+0.025 mm
Top Plate
Ty
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2.6. H;th 4 EEELE Battery Performance Data

2.6.1. BEAX =% Basic Parameter

s i H SHHHA B
NO. Iltems Parameter Remarks
1C i H
1 HUE A 187 An 1C Discharge
Rated Capacity 190 Ah FRUETSE
Standard Discharge
1C i H
5 AUE LT 3.20v 1C Discharge
Rated Voltage 392V FRUETSCE
) Standard Discharge
1C
3 BT RE = 598 Wh 1C Discharge
Rated Energy PRI
608 Wh Standard Discharge
i
4 Cell Weight 3.4910.03 kg /
J AR Fr{EE T,
5 Mass Energy Density 175 Whikg Standard Discharge
5 HLL A 1.65L, At ,
Cell Volume (without terminal)
PRFARE B FRAEBOR
! Volume Energy Density 369 Whil Standard Discharge
50%SOC, =iffi, ACUFHAL, 1000 Hz
8 .WBE (ACR) . 0.2~0.3 mQ 50%S0C, Room Temperature, AC
Alternating Current Resistance
Impedance, 1000 Hz
70 IR °
Charging Temperature 20-55°C /
vE B
i 5 WO .
9 Temperature . . -30~55°C /
R Discharging Temperature
ange
2 oH R
ﬁ'ﬁ%/ﬂﬂg _40___6000 /
Storage Temperature
Hega it il ) .
10 Fast Charging Time <30 min 10-80% SOC
n 2.5~3.65V 0C<T<55T
H s Y ]
11
Voltage Range . .
2.0~3.65V -30C<T<O0TC

L

1) FrfEFEr: fE 25k 2°CIEE R, LL 1/3C Y HLIAE I 78 B 28 SR U R IR S, FeOpfE e, B8 A it/ T 0.05C i,
fEib i, I BT NP IFAT R E 30 78,

2) PRUECE: fE 25X 2°CHEETN, LA 1/3C [ ERUS HL B AR U R R RS, fFikgel, JFHAE T — DT DI AT A
30 /-4

Instructions:

1) Standard charge: At the temperature of 25 + 2 °C, charge the cell at a constant current of 1/3 C until the voltage of the single

cell is up to upper voltage limit, and then change to the constant voltage. When the charge current is less than 0.05C, stop

charging. The cell needs to stand for 30 minutes before the next work step.




Product Specification of L300F187A CALB

2) Standard discharge: At the temperature of 25 + 2 °C, discharge at a constant current of 1/3 C until the voltage of the cell is

up to lower voltage limit, and then stop discharging. The cell needs to stand for 30 minutes before the next work step.

2.6.2. FJfH DC-IR

DC-IR [mQ]
Temperature -_ s
Duration
time 5% SOC 20% SOC  50% SOC  80% SOC  95% SOC
e 10sec 1.036 0.774 0.705 0.653 0.614
Discharge
25°C
i 10sec 0.722 0.683 0.683 0.702 0.745
Charge
.WE‘E“ 10sec 2.112 1.421 1.408 1.300 1.223
Discharge
0°C
s 10sec 1.356 1.403 1.497 1.793 1.905
Charge
. L 10sec 5.764 3.903 3.309 3.039 2.860
Discharge
-20°C
it 10sec 8.036 8.108 8.391 9.626 10.216
Charge

PiBH:

AR TT V% FIE R IR T i B B A IA R CEET, 1/3C AT /EHAE 1h, 1C i 10s, @& 40s, 1C 7 10s;
THE 1% DCR TR B 7t FL AT 5 HL R Z2 Bk DATBOH B 7 R R

Instructions:

The test method is the cell needs to stand at the specified temperature until it reaches thermal equilibrium, then adjust the state
of charge at a constant current of 1/3 C and hold for 1 h, discharge for 10 s at a constant current of 1 C, then hold for 40 s , charge
for 10 s at a constant current of 1 C.

The calculation method is voltage difference before and after discharge/charge divided by discharge/charge current.

2.6.3. I1ZE Power

Power [W]
Temperature -
Duration
time 5% SOC 20% SOC 50% SOC 80% SOC  95% SOC
. it 10sec 1500 3509 4088 4088 4088
Discharge
25°C
7
10sec 1975 1832 1860 1533 1239
Charge
. L 10sec 473 1346 1874 2132 2270
Discharge
0°C
i 10sec 682 718 698 470 374
Charge
. it 10sec 329 784 1305 1464 1558
Discharge
-20°C
it 10sec 79 85 85 65 52
Charge
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AR

M7 U3C MG E 1h, HIBTEMERY NHE B2 BB HCFE, EAGEIEH R, BB SO R &
B R e e AL HLUE 2100mV SRR, ik 10s O RBCR R AR, EENKFH M 1/3C (T>0C) #.0.2C (-20C<T
<0C) HFREMAER, HPhRORRVFBINE. /£ T N THIFHRHEE 30 54,

W E: R ThF =T B E R RS H iR, 78 HR ) AR =0 B A R R K 7R H HL

Instructions:

The test method is adjust the state of charge at a constant current of 1/3 C, and hold for 1 h. Then it needs to stand at the
specified temperature until it reaches thermal equilibrium On the conditions that the fusing current is not reached, the temperature
rise does not exceed the discharge or charging range, and the voltage reaches discharge or charging cut-off voltage £ 100mV, test
the maximum discharge or charging current for 10 s. When repeating the test, use 1/3 C (T>0°C) or 1 C (-20°C<T=<0%) to make
up the lost capacity. In addition, lithium evolution is not allowed during charging. The cell needs to stand for 30 minutes before the
next work step.

The calculation method is discharge power equals cut-off voltage after discharge multiplied by maximum discharge current,
charge power equals initial charging voltage multiplied by maximum charge current.

2.6.4. FFIEEE OCV

OCV (V)

60

Discharge 3.405 | 3.331 | 3.330 | 3.329 | 3.318 | 3.292 | 3.290 | 3.285 | 3.250 | 3.203 | 2.660

25°C

Charge 3.360 | 3.338 | 3.339 | 3.340 | 3.335 | 3.308 | 3.305 | 3.304 | 3.280 | 3.225 | 2.857

2.6.5. &2z Safety Test Results

TiH Wik #

Iltem Test condition RENETE

1) FJk 77k F) 100 kN =i A Sk 3] 15%5F 5N 0 <EUCAR Z545 114>
V; 0 %: Jos¥im
1) 100 kN of extrusion or 15% of cell deformation or 0 V of 1% ER R
- cell voltage; 2 % AmARR
Crlush 2) ?ﬁ}iﬁ@:ﬁ.ﬁ?%%m*&ﬁﬁﬁﬁﬁﬁz o Level 2 | 3. Wi, JFEm
2) Crush Direction: Press vertically in the direction of cell /5><50%
plate: A% W, TR
3) BEHE 521 mm/s. />>50%
3) Cr‘us\h Speeﬁdﬂ.‘Stl mAm/S. 5. fa ki
Mechanical 1) Install the test object on the vibration table; 7%, A
EVES
Abuse 2) X XYZ ZAT7 AR T5 RS 8 h, SRS £tk
BRI 1 HEAT, IRENMR IS 2, IR Ehn— AR T, <EUCAR safety
- TEZHULM % 3; level >
Vibration 2) Vlbrat!on |_s applied to each of the thr_ee dlre_ctlons of XYz Level 2 Level 0: No effect
Test for 8 h. Vibration test parameters are carried out in accordance Level 1: Passive
with Appendix 1. The vibration curve is shown in Appendix 2, protection activated
a temperature condition is superimposed, and the temperature Level 2:
parameters are shown in Appendix 3. Defect/Damage
3) RINEREEE 1h; Level 3: Leakage, A
3) Stand for 1h after the vibration is over; mass < 50%
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4) DIbrE R AT AR AEIRER 3 IR, MR G AR
4) Conduct standard cycle for the cell for 3 times with
standard current to determine the capacity after vibration;
5) AR o R 7 vk 3 e it P BELAEL

5) Test the cell resistance according to the standard test
method.

1) 100% SOC, 5°C/min fFHREHF M 25°Chn#E] 130°C,

Short Circuit

external short circuit resistance is less than 5 mQ, observe 1
h.

it MEDELE | gr = s 30 08
Thermal Thermal . . 5 Level 2
Abuse Stability 1) 100% SOC, heat from 25°C to 130°C at a heat rate of 5°C
/min and stay 30 min.
7 1CIHRFTHEZE 115%S0C Level 4
Overcharge | CC mode, 1C, SOC 115% cut off eve
b éiﬁi 1C feyiK L, 90min Level 2
W ver ) .
. CC discharge, 1C, 90min
Electrical | Discharge g
Abuse 1) 100% SOC, Hiyb4Mei# 10 min, i b/~ T 5 mQ,
shpg | I LN
External 1) 100% SOC, 10 min of cell external short circuit and the Level 2

Level 4: Venting, A
mass > 50%

Level 5: Fire or
Flame

Level 6: Rupture
Level 7: Explosion

2.6.6. IR ZEMi4ER Environmental Test Results

TRLSINzY
Drop Test

WK

Test Condition

1) 100% SOC, Hiiti ik 6 F ] F A 1.5 m =i BEAL Rk
HEDKEH [, WER 1 /8B

1) 100% SOC, two terminals of cell faces down from a
height of 1.5 m onto the cement floor and observe 1 h.

ML R

Test Result

Level 2

HENEZIER

Temperature Cycle

1) 100% SOC, FfA Bty BN T AT b, Il FEE A T P 4 i
B 4 AP 5 BEAT IS, PEMCEL S IR, WEE 1 /NS
1) 100% SOC, cell was put into the temperature box, and
temperature of the temperature box was adjusted
according to Appendix 4 and Appendix 5 for 5 cycles, and
observe 1 h.

Level 2

Uk

Low Pressure

1) 100% SOC, B ik ML S, T ikIn g+
SRR 116 kPa, IRFENER, §E 6 /M, ME 1/ K,
1) 100% SOC, cell was put into a low-pressure chamber,
air

pressure was adjusted to 11.6 kPa in ambient temperature,
stand for 6 h and observe 1 h.

Level 2

HEKIR I

Seawater Immersion

1) 100% SOC, #fHfkHIBIR A 3.5% NaCl ##K (i &)
HO 2 AN, KRR TE 4B SR R, B 1.
1) 100% SOC, cell was immersed in 3.5% (mass fraction)

NaCl solution for 2 h, water depth should completely
exceed height of the cell and observe 1 h.

Level 2
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2.6.7. FERNRZEER Life Test Result

WA WAL R

Test Condition Test Result

1) &S Temperature: 25°C

7t Hi Charge:

0.33C CC, 0-3%SOC; 1C CC, 3-10%SO0C;

1.1C CC, 10-20%SOC; 1.5C CC, 20-30%SOC;
5 /R B ER 1.8C CC, 30-50%SOC; 1.7C CC, 50-60% SOC;:

T IR 1.4C CC, 60-70% SOC; 1.2C CC, 70-75% SOC;

Cycle 1C CC, 75-80% SOC; 0.8C CC, 80-85% SOC; ,

0.6C CC, 85-90% SOC: 0.5C CC, 90-95% SOC: >2500 cycles (25°C)

0.33C CC, 95-97% SOC; 0.2C CC, 97-99% SOC; >1500 cycles (45°C)

0.1C CV, 99-100% SOC, 3.65V cutoff;

HXEE Discharge:

1.0C CC discharge, 2.5 V cutoff ;

2) ¥ Temperature: 45°C

7t H., Charge: 0.5C CC&CV, 3.65V cutoff;

HYEE Discharge: 0.5C CC, 2.5V cutoff;

2.6.8. FigiMlif455R Storage Test Result

80%SOH
R 30 RIFfESGSR FERERT T
Test Condition Storage Results for 30 Days Storage duration
with 80% SOH
100% SOC, 25°Cf#fifi, &k 30 K B e
| W RER G R % Capacty Reanton Rate | =97
25°CA7EiE 100% SOC , cell was put into a =10 4
Storage at 25°C | temperature box at 25°C, test e At =10 years
capacity retention rate and capacity T s =99%;
recovery rate every 30 days. Capacity Recovery Rate
100% SOC, 45°C1Efif, TR 30 K i L 2
il Vs B R A AL Conaci LIRS >96%;
45°C 1Ak 100% SOC , cell was put into a apacity Retention Rate =44
Storage at 45°C | temperature box at 45°C, test e N =4 years
capacity retention rate and capacity %EWKEK =98%;
recovery rate every 30 days. Capacity Recovery Rate
100% SOC, 60°Cf7fifi, &HFE 30 K N B ek 2
o Wl Yo B (A P 2 Capacﬁiﬁjﬁfﬁn Rate | = 95%
60°C 171 100% SOC , cell was put into a =24
Storage at 60°C | temperature box at 60°C, test U =2 years
capacity retention rate and capacity R RS =97%;
recovery rate every 30 days. Capacity Recovery Rate
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3. Bt TELA R Z2BR%] OPERATION AND SAFETY LIMIT ON CELL LEVEL

3.1. B[ERR#I Voltage limit

TR R R R A
Voltage limit of charge and discharge
BiH LI #iE
Item Value REINE
FEHLLIE 38V /
e PR Charging voltage
Safety limit R HL R 20V (T=07) /
Discharging voltage 1.8V (T<0TC)
FHHEE
TAERR#I Charging voltage 365V /
Operation limit TR L 2.5V (T=0C) /
Discharging voltage 2.0V (T<07C)
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3.2. EBiFPRE) Current Limit

3.2.1. BB E;%PR#I Discharge Operation Current Limit

AT E R Discharge Operating Current Limit (A)

Temperature -
Duration 5o/ s6c  20%SOC  50% SOC  80% SOC  95% SOC
IEAE 7
A 10sec 566 1324 1500 1500 1500
Peak Current
25°C —
PRI 180sec 283 400 400 400 400
Continuous Current
Py
VEEAELTAC D 10sec 219 515 717 815 869
e Peak Current
%giﬁﬁﬁ 180sec 110 258 358 400 400
Continuous Current
Py
VE(E AT 10sec 155 369 615 690 735
Peak Current
-20°C e
.ﬁ’*ﬁﬁﬂ 180sec 78 185 308 345 367
Continuous Current
iR

TR U3C T G E 1h, HIGWENERE N E ERARHPE, ERKRBYER R, RANES R BEEREE, &
B 7S AR FL I 2 100mV A2 R, i 10s 81 180s S K E s i i it BRI 2 1/3C (T>0C) 2 0.2C (-
20C<T<0C) #hFREMAE R, HPRBARVFHINE. £ A TEIFHRFT 5 E 30 4580,

AU AR 180s & M HFFEEFE AL IERINI ), 5%,

Instructions:

The test method is adjust the state of charge at a constant current of 1/3 C, and hold for 1 h. Then it needs to stand at the
specified temperature until it reaches thermal equilibrium On the conditions that the fusing current is not reached, the temperature
rise does not exceed the discharge or charging range, and the voltage reaches discharge or charging cut-off voltage + 100mV, test
the maximum discharge or charging current for 10 s or 180 s. When repeating the test, use 1/3 C (T>0°C) or 1 C (-20C<T<0°C)

to make up the lost capacity. In addition, lithium evolution is not allowed during charging. The cell needs to stand for 30 minutes
before the next work step.

180 s is set as continuous discharge/charge time by default in this specification for reference.
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3.2.2 ZEEBE;HREI Charge Operation Current Limit

B KF B Charge Operating Current Limit (A)

Temperature :
Duration
time 5% SOC 20% SOC 50% SOC 80% SOC 95% SOC
A
VEEAR 758 10sec 550 510 510 434 351
Peak Current
25°C e
.ﬁ’* 180sec 367 340 345 289 234
Continuous Current
VEEAF 75 10sec 190 200 194 133 106
e Peak Current
=Y
.ﬁ’*?ﬁ% 180sec 127 133 130 89 71
Continuous Current
%4
VAR 7 10sec 22 24 24 18 15
Peak Current
-20°C .
FFETLH 180sec 15 16 16 12 10
Continuous Current
PiBH:

7o B EE I PR A1) A AH D T BE 1S L 3.2, SRR EEL R PR A1 o
Instructions:

The description of charging current limit can be found in 3.2.1 discharge current limit.

3.2.3 2 HHiRE Safety Current Limit

24 R RE Safety current limit

RAFETE (s)

Max. allowed duration (s)

JBCH, 1.1 e v A B Al AR T, HEL IR 55 ]
discharge 1.1 * Limited Discharge Current Duration Time for the Limited Discharge Current
T 1.1 ff*7e i H IR BR Al B R 7 F LA R 8 1)
Charge 1.1 * Limited Charge Current Duration Time for the Limited Charge Current

VLB
FET L FLIAEAE A [R5 SIS TR) I LR AR I ) 22 4 R IR PR A1) W) BE & A9 AE e ARl

Instructions:

If the charging and discharging current exceeds the corresponding safe current limit for the same duration, there may be
potential safety hazards.

3.3. iBEMR#I Temperature Limit

TAERRH Z &R

Operation limit SEVE A
N=]

Charging Temperature -20-55°C -35~60°C
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Temperature T HE L . ]
Range Discharging Temperature -30-55°C -35~60°C
2 JE
TR -40~60°C -40~60°C
Storage Temperature

LA
L 22 AR A I AT FE T R B E A i, I RER A AR R AR

Instructions:

¢

When the temperature exceeds the safety limit for charging, discharging or storage, the battery may have potential safety

hazards.

3.4. ik INEEBR{E Acceleration Limit for Mechanical Shock
Y J5 1 direction : +60g;
X, Z 751 direction: +35¢;
“F 421 (] Duration: 30ms;

3.5. &LIFE Safety Function

3.5.1. &L Safety Vent

1)h6E Function: 7 %4 Fil HHoRBJECE I P 38 1K /7 Degassing during safety event to maintain inner pressure in a cell low.

2)H< I #1 Degassing area: 1282mm?

PrE KE/mm
Location Length/mm

A 12
B 1.9
Cc R7.25
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4. {EAREFSITHURITIEFSEIT PARAMETER FOR MODULE DESIGN AND

PROCESS

4.1. SIFENTEIRAE L RYSRAIAIE Max Torque Which Can Be Applied to Terminal
HUSESRSE . AHY)FARAE AT XY 75K 6 Nm.

Torque strength: tangent to the cylindrical surface of the pole, the maximum is 6 Nm in the XY direction.

4.2, TIFEINTERAE ERYER KT Max. Force Which Can Be Applied to Terminal

AR &2 /1. <800N (xy J7lA) , <1000 (z J7[) o
Static force at terminal: Max. 800 N in x, y axis (2h), Max. 1000 N in z axis (2h).

4.3. ERHER KEETEN Large Surface Extrusion When Stacking Modules

Km#rE7: <800 kgf

Large surface extrusion: <800 kgf
4.4. Bk} Swelling Force

1) MR 414 Test condition

e H AR

OB

FeH: 1C, CC, 3.65V, 0.05C # 1k, #E 10 min
JitH: 1C, CD, 2.5V, &+ & 20 min

Cell Jig: steel plate

Charge/discharge condition

Charge: 1C, CC, 3.65 V, 0.05C cut off, rest 20 min
Discharge: 1C, CD, 2.5 V cut off, rest 20 min

2) MRLE R Test result

< 3,000 N

MK 71

Cell swelling force < 20,000 N

4.5. IREAR ZFIRIEHIIEHBEERSE Effect of Heat for Module Welding

4.5.1 RiFRIEKIE Allowable Welding Area:
RV S DR O RG, BAKDN 19 mm B X .

Allowed welding area: In the area with the center of the pole as the center and diameter of 19 mm.

10
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0

HE)

wll—

0.3 (ME

=80.7

1, BEANSEE<120C ' — E S

4.5.2 213 EhAYBENR Temperature Boundary in Welding Process

PREEREL . R AR, BRI SR (M EIRLZ) e 120°C;
Welding temperature: The welding temperature at the sensing point(terminal bottom side) should be below 120°C

WA E
Busbar welding position

w AL |
it FEE M 22

Temperature sensing point '

4.6. {55 EK Cleaning Requirements

4.6.1 TI{EIHIE;ES Cleanliness of Work Environment

FERS IR 6S B EANE N B X IRHEAT I, YO T A R A, o R FRIREM, AR R HER. KR LS
A LR

The integrated area should be cleaned in strict accordance with 6S management regulations, and the management of received
materials should be standardized. The materials should be placed in categories and clearly marked to prevent miscellaneous

storage and stacking. Prepare production tools according to process documents.
4.6.2 EithiEiE Cell Cleaning

FERGALER pack RERCHT, S 4TEE AR MR R, JF HH BT i, DUERIEDGH, 6B BIMAEA CObriE, AT
JBE 56 R F R B AR AT T %40«

Cell should be cleaned after the arrival at customer and before module and pack assembly in order to remove foreign matter on
the cell surface. In addition, the battery pole should be polished with a grinding head until the surface becomes smooth and the natural
color of the pole appeals. After the pole is polished, remove the sundries on the surface of the pole with an air gun.

11
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5. fEleE:  BIEMIE ;A HAZARD WARNINGS, POTENTIAL FAULTS

AND MATTERS NEEDING ATTENEION

5.1. EICFNLIEIRER Danger and Fault Warning

1) SRR AR, S A S, IR W RE S SO G L, A AR (O, O = BB EEE O kT
1)

2) FERBIEN T, WM EE GRS, I TR MRS Rt R, 20 PR e

3 WK, KIE. EESREEIREAT R BUE R ARSI, AR SRR ERME K fER;

4) mTHESRRRRE, R A B, PRI .

1) In case of contact with live parts, such as battery shell in case of failure, electric arc may cause electric shock and endanger
life and health (burns, ventricular fibrillation or cardiac arrest);

2) In case of failure, organic substances and acids may be leaked and endanger health; The leakage of electrolyte and other
substances will do harm to the environment;

3) Over charge/discharge, charging and discharging at high temperature or high power, or short circuit may cause explosion
and fire;

4) Due to the manufacturing process, the battery shell may have sharp edges, which need to be prevented from scratching.

5.2. (RIPIEIEFNIT /9B Protective Measures and Rules of Conduct

1 fEXT AT BRI, TR A IR AN, B AR N G B BT SRR . RS R EE L A RV, A
RRE R .

2) T ISR T R R AR MR, BEBCA RN, N TR R A RSN, AR BB, A% TE, TARRD RS,
R R Bk b, SERIBE R AR, SRS R BRI I SRASIN O IRBIARES ,  S7EME TR K e IR 20 Tk, IR Rl
A HIETT

3) fERAMIERS, MRS RE W . RIS R AT IR &L fa T, BAERE LS R

4) WS MYk, AU GRS ELE R, R RFED 2.6m MRS, Bl RS RERE, ERAWRRE
BB K, HEFR D 7 8 KK SR IEAT IR, A 7 B 55 U 2L A B,

5) it AR AR AN WA SO0, A IR, Bk SROR DL D B, R R 2 ST RIS E R LA o R AR R AR B
PR 2R AL .

1) When operating the battery, it's necessary to have basic knowledge of the battery or carry out such operation under the
supervision of professional personnel. Do not approach the battery without the permission of the battery storage room administrator.

2) Due to battery failure, leakage may occur and toxic substances may be released. In order to avoid accidents, goggles,
insulating gloves, work clothes and masks must be worn. When electrolyte splashes on the skin, take off clothes immediately and
rinse the skin out with plenty of water. If electrolyte is accidentally splashed on the eyes, immediately flush the eyes with warm
water for at least five minutes and receive treatment from a professional doctor.

3) In case of failure, the metal shell of the battery may be charged. Electric arc or human body load current will cause harm,
and the metal objects on the body must be removed.

4) The battery shall be kept away from open fire and shall not be placed with inflammables. A safe distance of at least 2.5m
shall be maintained. Generally, the battery will not explode, but smoke or fire may occur, it's recommended to use sand or fire
extinguisher to put out the fire. The battery residue needs to be treated after the smoke is cleared.

12
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5) In case of external visible damage to the battery, such as gravure, drop, peculiar smell and overheating, the battery shall be

powered off immediately and stopped using. The failed battery needs to be transferred after the temperature returns to normal state.

5.3. EBithiKFN{EF Cell Testing and Use

5.3.1 Ejthillliz Cell Testing

L AT R NE, T B TR TG AT R &2 R AT B R, AR, PibEmMAR .
BIRBES

2) TEAFERE B e, @R RERE R, I B ERIER A B AR ERE N T 3mV, 5 AT RE B D Al BE BT KT
AR IR R A )

3) HIBIR E RO TR B, IF B ROZAER H A BRI E SRR, A RVELERTA AT RLE N, i f it DL I Al
Hr LA o

4) FER LR e aE A, OGN 5 AT DAAS B 7 IR 5 B X, At AR NI o FE I I T 0 B R 0 FL I )
S R I X A KK TR KR G AR K R AR

5) BN 5, A AS R f .

6) Wk F b R A 3 D6 2538 A 24 b R BA ORI E

1) If the pole becomes dirty before use, wipe it with a dry cloth. If it cannot be cleaned, the surface of the pole column needs to
be polished with sandpaper to remove the oxide layer to prevent poor contact and affect the current carrying capacity.

2) When using the connecting piece to connect the battery, it is recommended to use the aluminum connecting piece, and ensure
that the voltage drop generated at the contact position is less than 3 mV, otherwise there may be a large problem of heating due to
the high contact impedance.

3) The battery test room shall be kept dry and ventilated, and warning signs shall be posted in an eye-catching position. It is not
allowed for everyone to enter and contact the battery and other live parts.

4) During the electrical performance and safety performance test, only testers can stay in the area designated by the test, and
others are not allowed to enter. Real time data monitoring of the battery must be maintained during the test. Fire fighting tools,
ventilation system and fire alarm are required in the test area.

5) After the battery test, the pole needs to be covered with insulating tape.

6) The scrapping of test batteries must comply with local environmental regulations.
5.3.2 H3jth 75HYE Battery Charge and Discharge

1 TR E e e e i AT e A, IR H R R TRk A

2) HBFEE R . K TR AN Fe VR IR ELAE R TS HE ATE I A, 2RI TS, 2R bR e . e B ik
JE B L AR N, AU L AT AR . i R R AR S E I R B R SRR L, U R AR L

3) I BRI E RS, P SR kA, B R R T B A e R

4) BT IAAAERT, 1 TR e B AR B R R, R E X B A e f R VB ORIFAE 2096 LA B s HAR
Ao A M EALAFIRAC— BUNA), N2 2H et A P et BN OR, B Nl A A7 Ak O A S P A7

5) FEATA AR, RS0 B I B Ve A P

6) KA Rl E, IARERHT SR AR, MR TAE, JEEHE R RKEE.

1) The battery needs to be charged with a special or designated charger and is only used in professional fields.

2) The battery charging and discharging voltage and maximum charging and discharging current are not allowed to be set outside

the scope specified in the specification. Overcharge, over discharge and reverse charging are prohibited. When the charge and
discharge reach the cut-off voltage or current, the charge and discharge must be stopped. If the battery does not complete charging

13
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within the specified time or capacity, stop charging.

3) The battery management system shall be installed on the battery to prevent the occurrence of overcharge and discharge of

the battery, so as to avoid the scrapping of the battery and potential safety hazards.

4) When the battery is stored for a long time, in order to prevent over discharge caused by self discharge, it is necessary to

charge the battery regularly to keep the battery at a state of charge of more than 20%. If the battery is to be stored for a long time, it

should be removed from the electrical equipment and transferred to an environment suitable for storage.

5) Before using the battery, it's necessary to fully read the user manual of the battery or equipment.

6) When the battery is not used for a long time and the battery cannot be charged, stop using and consult the manufacturer's

after-sales service.

5.4. EBjth{Zfi§ Cell Storage

HIBIAE B R R

1 B NAE IR N 5'C~40C, T, EFAEREITHEEN;

2) BN ZHGES, BERIFEASST 2m;

3) B RMBAHEE KBNS, IR U B

4) KN R TRSIAL T 20-25% SOC IR .«

Battery storage requirements are as follows:

1) The storage battery shall be stored in a clean and well ventilated warehouse at a temperature of 5 C ~ 40 C;

2) The battery shall not be exposed to direct sunlight and shall not be less than 2m away from the heat source;
3) The storage battery shall not be placed upside down or horizontally, and mechanical impact or heavy pressure shall be

avoided;

4) The long-term storage shall be in 20-25% SOC state.

5.5. Eithizkf Cell Transportation

CERI e TpUR LSS T

1) HIRITE 20%~70%7f VRS N G A HEAT 18 505

2) HhfEIS T AR ZINUBG T . BRI R, A EE,
3) HERCEIERE T, NG PR, BIRAMEL.
The requirements for battery transportation are as follows:

1) The battery shall be packed into boxes for transportation under 20% ~ 70% charge state;

2) During transportation, the battery shall not be subjected to severe mechanical impact, exposure to the sun and rain, and shall

not be inverted;

3) In the process of loading and unloading, the battery shall be handled with care to prevent falling, rolling and heavy pressure.

5.6. B EERARINA Applications of Battery Management System (BMS)

D HEHRGREN, FEZR T EEOR, MRRIEAT R, REERGRE S DAL 78, MR IRy . I 4 B

8 G R e AR TR ) P I R R A FE e i, AR 78 Fl, 75 U T RS A B T Rl AR AR RIER

[SAI
N~ TR

2) AR, A ARG R AP AR A R R R IR AR IR, ML R, £ A R A

JE DR At e J BB BEAT DKo R 5 B A R A e TR IR A

3) I NEA I E ARGV R BT T 5, MR R v A B 1 S, A A A R
4) R FREBE I G5 RAFAE R W, 7 SN A TEN ST B, T EN SRR I il ek N BREAT g k. % 7 ANFTHE B

BECEE B RGBT, DL R A A R e
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5) BT, A E TR R ANERBIR, B8 A H & 50 800 i b i 212 0 5 S0 PR o A i S B 1), b B3 AN 7K
H7 it o B RAIE 5T A

1) For the function test of the battery management system, the module needs to be charged and discharged according to the
process requirements to detect whether the management system can protect the battery from overcharge and overdischarge.
During use, overcharge, over discharge and low-temperature charging beyond the scope of use of the battery specified in this
specification shall be avoided, otherwise the capacity may be reduced or permanently damaged.

2) In the process of use or test, if there are abnormal phenomena such as abnormal voltage and temperature of single battery
in the battery system, the test shall be stopped immediately, and the test shall be carried out again after the abnormal causes are
found out and solved. After the test, the battery pack shall be adjusted to the original SOC state.

3) The customer shall have a detailed design scheme of the battery management system, make data records during testing or
use, and establish battery management archives.

4) If there are abnormalities in the process of use or test, it is necessary to feed back to the process engineers in time, and the
process engineers shall timely coordinate with the designer to solve them. Customers are not allowed to modify the design of the
battery management system without authorization, so as not to affect the performance of the battery.

5) If the capacity is reduced or permanently damaged due to improper use, or there is ho complete monitoring data within the
service life of the battery management system, CALB shall not be responsible for product quality assurance.

5.7. £ 1FEEIR Prohibition

L IR Ay Bk KR e BT IR, AR B SR e R A K

2) bR SRR R IE U, AN EDR S A BCE I I, tetniRez T, BT A A

3) FERRB R i, AR EY TN, AR, B A, A IR I AT R ERAE

4) BT L WA RIET T B E RIS PR i,

1) It is forbidden to throw the battery into the fire or place it near the heat source, and it is forbidden to throw or soak the battery
in water.

2) It is forbidden to short-circuit conductive objects to the positive and negative poles of the battery. Do not place conductive
objects near the battery, such as screwdrivers, pliers and wires.

3) Do not puncture the battery with sharp objects, do not hit the battery with heavy objects, do not step on or drop the battery,
and do not weld on the battery surface.

4) It is forbidden to disassemble the battery without the guidance of professional personnel and in an unspecified environment.
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ff#5* Appendix

1R S %

Vibration test parameters

FRENEED RIS
STEMANTASIESNTE | 8h
ImEEENE 30.8m/s2
sk HZ NEERE (m/s?) HZ
5 0.884
10 20
55 6.5
180 0.25
300 0.25
360 0.14
1000 0.14
2000 0.14
2R 2k
Vibration curve
. 100
=
%
€
= 1
h
#
K1
it
0,1 +
1 10 100 1000 10000
W F [Hz)
3RESH
Temperature parameters
y
i
Te
ff
T N.¢ M 1 35min %4 20min
L]
[ Il.a | 11.¢ von 135min bis 420min [ na |

0 L] 110 180 240 100 60

A R FEPEIAR S AEA R AN (]

Temperature cycle test: temperature and time for single cycle
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BE O WG E (min) BitEE (min)
25 0 0 0
-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
5. i FEEAE R 150 = 1
Schematic diagram of temperature cycle test
100
........... —

AE (TY

80

100

i (6 {(min)
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