Product Specification of L148F88A CALB
] %H ::5
I~ oo A AR
Product Specification
PR B
Prismatic lithium Ion Battery
RIS L148F88A
Model: L148F88A
1Z 1] & [h
Revision Notes
R =k TERS RERNER &
Version Data Change Content Product Stage Remark
A0 2021.8.25 | #IMEIRES AR /
B/0O 2022.4.11 | BYSTTEN 52148 [ E IR T S FEMtAE B#¥ /
/
sl ) 2% i #eHE
Edited Checked Countersigned Audited Approved
ES- SER = BEE 75288
2022.04.11 2022.04.11 2022.04.11 2022.04.11 2022.04.11




Product Specification of L148F88A CALB

I on RS P

Product Specification

H R BT

Prismatic lithium Ion Battery

A= 1148F88A
Model: L.148F88A

PRIFTAAHR AR R 5]
CALB Co., Ltd.

II




Product Specification of L148F88A CALB

H3x Content

1 TZ8 INTRODUCTION. .. oot 1
L1 B PUIPOSE. .ot evveve ettt ettt ettt ettt ettt et et e et eebeebe e st e st e st et e b e b e e s e eseeseeseessess et e s e b e eteeneereeneene e 1
1.2, fTRZE CONTIAEIEIAIILY .+ v eeveteeeeteeeeet ettt ettt s ettt es et e s e st s et en e e e s e et e e eeese e enene e 1
1.3. ZEHTZR COOTAINALE SYSLEIM....vvevevveveeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e e s e eae e aee e e e e s s eeneeenenaeee 1

2 BIIE R CELL DATA ..o 2
2.1, EETHIINIIL Cell TIMAGE. + -t evveveeteente ettt et ettt ettt ettt e st e st e e et e bt e s e eseesteene e e st e st enseeseeeseenseeneeeneenseeneenes 2
2.2 BB BT I R ST Cell DIITIEISIONS -t vveeeeeeeeee e e et e e e ettt e e e e e e et e e e e e e e e e e e e e e e e e e 2
2.3, FE BB ProdUCE DIAWING. ...eovvevierierieieieiteete ettt ettt et et e st e eteete st esaese et essesesseeseeseeseessessensessensessesseeneas 3
2.4, T TR B Cell IAOMEITICATION. -ttt ettt e e e e et e e e e et e e e e e e e et e e e e e e e et ee e e e e e e e e e 3

5. FEMEIRIT Part | T Ty s WO PP PPUPPPPPPPPPPPPP 4
2.6. I BEXNIE Battery Performance Data.........coooccviiiiiiiiiiiiiiiiiiicc e 6

3. Bt TELAR R 2 BR %I OPERATION AND SAFETY LIMIT ON CELL LEVEL.....oooviiiiiiiinccea, 11
3.1. BB &R VOItage HIMIt.....oooiiiiiiiiiiiiiiiiiiiiiiiiii e 11
3.2, EE TR BRI CUTTEIE LML e eeeeeeee ettt et e et e e e e e e e e e e e e 12
3.3, ;BRI TEMPETAtUIE LAMIT...eeveiieiiiiiiiiiiiiie ettt e e e e e e e et eeeeee e 13
3.4. HlA % INIREFR{E Acceleration Limit for Mechanical SHOCK. ......cververviriiiiiiiicieieiecec e, 14
3.5. ZEINEE SafEtY FUNCHION. ...ttt ee et e ettt e e e ettt e e e e e e e 14

4 BARAFIRIT A KIS FEFEEIN PARAMETER FOR MODULE DESIGN AND PROCESS.............cc........ 16
4.1. AT NFERAE £ A9ER K3 EE Max Torque Which Can Be Applied to Terminal..........coveevveieiienieeeenienes 16
4.2. Al fEINFEARAE £ AYER K] Max. Force Which Can Be Applied to Terminal.........ccccoveeeierienienienieneneennnnn. 16
4.3. IIRB IS EH S £ Compression Parameter During Module ASSEmbIYy.........ceoveeevirieieinenieinenienns 16
4.4, FEIBR T SWEINE FOTCE. 1. vt tteutteuieiteete ettt ettt ettt ettt ettt et e st e e bt et e e aeeste e b e eneeeseenseeneesseenseeneeeneenees 16
4.5 {RABA N AR IEZIFERREZN Effect of Heat for Module Welding........oovveveveeieieierieieieeeeeeeeene 17
4.6. BIGEX Cleaning REQUITEIMENTS. ......eeviiriiiiiiiiiiiiiiiiiiiiiiiieieiiieeeeeee ettt 17

5. fEREL  BIEMIEREEEIN HAZARD WARNINGS, POTENTIAL FAULTS AND MATTERS
NEEDING ATTENEION . ..o eee e oo e e oo e, 19

III




Product Specification of L148F88A CALB

5.1. fEREFNENPEIRER Danger and Fault Warning..........ccvovovieveiouiiiiieeietiieseetieteeese et 19
5.2. (RIFIEFEF1T AT Protective Measures and Rules 0f CONAUCE.........eveviriiriiieieiinieieieeieeeeic e 19
5.3. EEHUMTEAN{EF Cell TeStNG ANA USE. . euvrentieiietierieeiieeieeieetteetteeeetee et etesteesteeseesteenaeeneesseenseeneesseenseeneens 20
5.4, EETHITERE Cell STOTAZE. . e vt eveereerierieiete et ettt ettt et et e et et e et e st e et e st e st e st et e s e b e seeebeeseeneenteneensenseneeeneene e 21
5.5, FETHITEA] Cell TranSPOItATION. ..o eeteetieuteetteteeseeatteteeseeeseeseaseesseesseeseeeseanseeneesseenseanseaseanseeneeaseenseeneesseanns 21
5.6. B EIE RFHINFI Applications of Battery Management System (BMS).....c.ccvverveiienenieinenieieennenns 21
5.7, BEIEEBIR PrORIDItION. ....eoeoeeiecieci e 22
BN o 011 T b S SO SRS PP 23

v




CALB

Product Specification of L148F88A

1. 48 INTRODUCTION

1.1. B#YJ Purpose
AXHEENAT CALB AF=HEE Fih /) BItA st A RERITE,
This document describes the characteristics and handling information of the rechargeable lithium-ion cell manufactured and

supplied by CALB.

1.2. {R% Confidentiality

AXAFREE BRI ARZERER, ASPEER. EEHNAXGRABTHIRE. 88, D RIEMTHBESHEREL

0, EEZIFEN,
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. 225 %R Coordinate System

XREFE, Y BESE, 20 BEHH
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2. ith{Z 8 CELL DATA

2.1. it Cell Image

Isolation tape

EfE

2.2. B{KEt R ~F Cell Dimensions

Terminal

Top plate
Welgasin

E1:p4 R~ (mm) #iE
Description Dimensions (mm) Remark
nE
w Width 148.0+0.50 /
= M= %HE: 20%SOC, 300+20 kgf
T EE 52.0+0.30 Mzsguir:étjti;;ﬁions fZ)r thicknes; dimgens
Thickness (20%S0OC, 300+20Kgf)
ions: 20%S0OC, 300+20 kgf
104.5£0.40, SHRIEHR /
104.5+0.40, with terminal
H BE
Height 101.9620.50, FEHRIER
101.96+0.50, without /
terminal
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2.3. = mE4K Product Drawing

ETQ‘—]T | m“n ‘T B < IREREHERL MM
| I -~
|_ 3341 |
=2 =
& &
= = [L
t —
1484+0.3 —{z703] 5240.3
T wctmgsi

BATHBEMN, FHEFATL b, 8
HMR W TR 150 C

AN A <O,
Bl <S00N

“HEE
2D Drawing
2.4. = fiR7l Cell Identification

TR e

It TER R SRR E L ERA —AENEE, HE8—3.

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

2.41. [F ARk X 9 Identification of Positive and Negative Terminal
S+ RRERRE, FSRRARIRE,

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




Product Specification of L148F88A CALB

Positive Terminal Negative Terminal
IERREE TR

2.4.2. Bt R E{S 2 Cell Surface Condition

BthMIEXER PET £5EEE (EE)

R IERRR T BAIRIR . 48R3, IEfAlRFob, 194 PC EEERES;

BSREXE N PET £450E (BEe, URER)

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. FERHIRIT Part Design

2.5.1. 7%{K Can
R

Material

R Can AI3003 H14

2.5.2. #845f& Insulation Tape

10 BERAH
Material Sticking methods
PET
Vi o BRI
Insu’IEt’iiH;;tape BRE(Color): EE(Blue) U-type hch)rizcEf: sticking
[EE(Thickness): 0.08 mm

LR
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BEENEBAN—RERM, 232 UIBREMEIEE, UaREEREETEART 3150V EiEE, 500V &EME, #4545
BEAXT 16Q. B EBRENRARBESIREAREEE, ERNBEMTMMBLELE, BEHEEZE>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. IE fatRkiRk#E Positive and Negative Terminal
1) #B: IEARFE(AI 1060 H18), fatkit(Al 1060 H18)

Material: Positive terminal (Al 1060 H18), Negative terminal (Al 1060 H18)
2) EE{hIMNI Cell Appearance

Positive Terminal Negative Terminal
TEARiE TE

2.5.4. #4%T5iMR Top Insulation Film

ik
Description
a5 IR ##: PC, EE: 0.325mm
Top insulation film Material: PC, Thickness: 0.325 mm

Battery
Data

2.6. FEjth1EHEEUR

Performance

26.1. BB

Basic Parameter

SRR &

Parameter Remarks
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1 FHEHEA R AEREREE / B2 LFP/Gr
1C R
MES= 88 An 1C Discharge
2 Rated Capacity MRS R
88.8An Standard Discharge
- 3.2V 19 Be
EEHE 1C Discharge
3 Rated Voltage 322V YRS R
) Standard Discharge
1C IR
EREE 281.6Wh 1C Discharge
4 Rated Energy KRR R
285.9Wh Standard Discharge
BtES
5 Cell Weight 1.62+0.03 kg /
MERERE FRERL
6 Mass Energy Density 176.5 Whkg Standard Discharge
7 B ARAR 0.785L, AERAE /
Cell Volume (without terminal)
FIREEERE WRERTER
8 Volume Energy Density 364 WhiL Standard Discharge
=R, XMkEHT, 1000 Hz;
9 ABE (ACR) 0.3£0.05 mQ Room Temperature, AC Impedance,
1000 Hz
25°C, 50% SOC, 6C 10s iZH;
10 PR (DCR) =0.85mQ 25°C, 50% SOC, 6C 10s discharge
TRRE o
Charging Temperature -20-55°C /
RETE :
RO HERE o
Temperature . ; -30~55°C /
1" R Discharging Temperature
ange
238
ﬁﬁ% /JIIJE -40"‘6000 /
Storage Temperature
TR FTAY (8] : 0
12 Fast Charging Time <30 min 30-80% SOC
- 25~3.65V 0°C<T<55°C
BEEE
13
Voltage Range
2.0~3.65V -30°CGT<0°C

LR

1) ARETSE: 7E 25:2°CIMETT, M 1/3C MBIRIER B E PR S EE LIRE,

b7, HEET—TIEFFARIFRFE 30 D
2) tEME: £ 25:2°CGME T, M 1/3C MEERIERMEEBIFRETRETIRG, FLERE, HEE T 1TIHFRpIHEEE 30

o,

Instructions:

¥RIEERE, EXBEM/NT 0.05CH, 2

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.

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.
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2.6.2. AfH DC-IR

DC-IR [mQ]
Temperature
Duration 3 20° " " 3
time 5% SOC 0% SOC 50% SOC 80% SOC 95% SOC
. e 10sec 1.43 1.126 1.05 1.02 0.95
Discharge
25°C =
Jre 10sec 1.23 0.97 0.93 0.9 0.85
Charge
. MR 10sec 4.3 2.87 2.27 2.1 2.02
Discharge
0°C =
ol 10sec 6.84 3.11 2.79 2.46 2.32
Charge
. e 10sec / 8.40 6.866 6.152 5.935
Discharge
-20°C r—
U
Charge 10sec / / / / /

pili R

MR A% BHEMEEE THERZ AR TS, 1/3C EE/SHEE 1h, 1C HE 10s, #E 40s, 1C T 10s;
&L DCRETHENFZTBAIEREERNNESETEER,

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. IZE Power

Power [W]
Temperature B :
‘:i’s:f" 5% SOC  20% SOC  50% SOC  80% SOC  95% SOC

. s 10sec 975 1448 1562 1697 1853
Discharge

25°C =
Jere 10sec 1023 938 749 620 512
Charge
. s 10sec 392 655 848 923 948
Discharge

0°C =
R 10sec 391 388 319 284 239
Charge
. MR 10sec 190 277 351 396 423
Discharge

-20°C =
Jre 10sec 95 93 86 63 54
Charge

AR




Product Specification of L148F88A CALB

Mk 753E: 1/3C AREHE 1h, BMENEEE THEEZRIARTE, ENAZIBKER. BATNEIRENTETE. AE
MRS FREE AL BE+100mV WHIEMAT, HiH 10s RAREBSRERR, BEEMHFER 1/3C (T>0°0) 5 0.2C (-20°C<T<0°C) #h
FRENDE, HPRBAATEINE, E T — 1M IEFRIFRHE 30 9.

HERE: BMER=-MEHEEE RARERTR, RENR=-THEERBEE TATERR,

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°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.

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. FFi&EB[E OCV

OCV (V)

Discharge 3.520 | 3.339 | 3.340 | 3.341 | 3.324 | 3.307 | 3.304 | 3.303 | 3.278 | 3.223 | 2.921

25°C

Charge 3429 | 3334 | 3332 | 3332 | 3312 | 3294 | 3.292 | 3.283 | 3.256 | 3.210 | 2.704

2.6.5. Z2]Mi7 Safety Test Results

ML &

Test condition Remark

1) HIESIIAZ] 100 kN SR AZEZRE AR 15%LFEEH 0 V; <EUCAR Z%14>
1) 100 kN of extrusion or 15% of cell deformation or 0V of 0%: T
cell voltage; 14 BIRIFE
7 2) ¥¥[E o]: ZH3 alfeE ; . - -
é}rluzth 2; gifgriiiiii%ﬁfﬁf?ﬁhe direction of cell Level 2 22&: N %?Dﬁ]/?mj
3% ME, RER
plate; . 71N<50%
3) FERE:5+1 mm/s, 45 ME, B2
3) \C;:sh‘Speei.HSﬂ r?[nli . SN>50%
1) BENREEERSNE L 5 A TIE
1) Install the test object on the vibration table; 640 A
HUARA 2) 3 XYZ ZANTFASA TR 8 h, IREMTSHIR 79 1AL
Mechanical BRRTR 13817, IRENELMMR 2, ARSMN—BEIR, -
Abuse RESHILMER 3; <EUCAR safety
2) Vibration is applied to each of the three directions of XYZ level >
¥RTh for 8 h. Vibration test parameters are carried out in Level 0: No effect
Vibration accordance with Appendix 1. The vibration curve is shown in [ Level2 | | avel 1: Passive
Test Appendix 2, a temperature condition is superimposed, and protection activated
the temperature parameters are shown in Appendix 3. Level 2:
3) IRNERGEFHE 1h; Defect/Damage
3) Stand for 1h after the vibration is over; Level 3: Leakage, A
4) DAFRE RN Bt TR 3R, HERMERE; mass < 50%
4) Conduct standard cycle for the cell for 3 times with Level 4: Venting, A
standard current to determine the capacity after vibration; mass > 50%




Product Specification of L148F88A

CALB

5) RN 77 E N BBt AFE(E
5) Test the cell resistance according to the standard test
method.

Level 5: Fire or
Flame

Level 6: Rupture
Level 7: Explosion

1) 100% SOC, 5°C/min B9FHEIRZE M 25°CHnAE] 130°C,

RO | RIS | sz 30 54,
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.
T7 1ICTERATBERBLEILBEMN 1.14E3 115%S0C, Lovel 3
Overcharge CC mode, 1C, SOC 115% cut off
" TR 1 g, somin o
A Al Over CC discharge, 1C, 90min eve
Electrical Discharge
Abuse 1) 100% SOC, EEjBIMEEE 10 min, RIEEBFA/NF 5mQ, W
shERs | B
External 1) 100% SOC, 10 min of cell external short circuit and the Level 2
Short Circuit

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

h.

2.6.6. IFIESEMIXLER Environmental Test Results

BRI
Drop Test

plliE S

Test Condition

1) 100% SOC, EtIEfAlmFmE TM 1.5 m SELEHEKE
EKEHRE £, W 1/,

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

MiXEER
Test Result

Level 2

BERIF

Temperature Cycle

1) 100% SOC, SARMMNEEFET, BEMREIREM
K 4 MR 5 #TIAT, fBIRER 50K, M 1/)0,

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 1h.

Level 2

RSE

Low Pressure

1) 100% SOC, BRAREMBMANESERF, BTHRERS
£ 11.6kPa, REANER, FE 6/)\H, ME 1/)h8,

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

KRR

Seawater Immersion

1) 100% SOC, YFLR{REEjHEN 3.5% NaCl AR (RESD
) B2/, KORNFTTERTRREM, W 1/06,
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. EAMKLE R Life Test Result

TR/ B ER
Charge/discharge
Cycle

Mt

Test Condition

728 Charge:

B B8 Discharge:

1.5C CC, 0%~30%S0OC;

1.3C CC, 40%~50%SOC;

1.0C CC, 50%~70%SOC;

0.8C CC, 70%~80%SOC;

0.7C CC, 80%~90%SOC;

0.6C CC, 90%~95%SOC;

0.4C CC, 95%~97%SOC;

0.3C CC to 3.65V, 97%~100%SOC;

1.0C CC discharge, 2.5V cut off
SRE Temperature: 25°C/45°C

MiXEER
Test Result

>2500 cycles (25°C)

>1500 cycles (45°C);
@80%SOH

2.6.8. TZfiEMHX4E R Storage Test Result

Mt 4

Test Condition

30 RTFfifss
Storage Results for 30 Days

80%SOH
TR i)

Storage duration

with 80% SOH

100% SOC, 25°Cf#fi#, SiE 30 Xl N2 (DR
—RERRFAREE Capaciy Rownton Rate | 27
25°Czfig 100% SOC , cell was putinto a >2000 X
Storage at 25°C | temperature box at 25°C, test e A >2000days
capacity retention rate and capacity == & >98%
recovery rate every 30 days. Capacity Recovery Rate
100% SOC, 45°Cizfi#, BFF 30 R R
— REERIERIREE SRR ~05%
45°Clzfi 100% SOC , cell was put into a Capacity Retention Rate >800 &
Storage at 45°C | temperature box at 45°C, test e - >800days
capacity retention rate and capacity ,ﬁEWEz >96%;
recovery rate every 30 days. Capacity Recovery Rate
100% SOC, 60°Cixfi&, EiF 30 XMl TREnitaz
—RERRISFAREE Capaciy Rownton Rate | 2576
60°Cifif 100% SOC , cell was put into a >365 K
Storage at 60°C | temperature box at 60°C, test e A >365days
capacity retention rate and capacity =2 IR 5 >93%;
recovery rate every 30 days. Capacity Recovery Rate

10
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3. Bt TEIA R L2 FR%] OPERATION AND SAFETY LIMIT ON CELL LEVEL

3.1. B[EFRHl Voltage limit

FEHX R FRERR Y
Voltage limit of charge and discharge
= e &iF
Item Value Remark
Z=
R 3.8V /
w2 PRE Charging voltage
Safety limit M BE 1.9V (T>0°C) /
Discharging voltage 1.6V (T<0°C)
TEREE
TVERRS! Charging voltage 365V /
Operation limit FER R & 25V (T>0°C) /
Discharging voltage 2.0V (T<0°C)

11
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3.2. #i7iPR &l Current Limit

3.2.1. IR 7iBR#I Discharge Operation Current Limit

B A7 Discharge Operating Current Limit (A)

Temperature
Rrationiy Bys: 20% SOC  50% SOC  80% SOC  95% SOC
time 5% SOC o o o 5%
IR B 10sec 348 517 549 593 648
Peak Current
25°C =
EREais 180sec 80 130 160 175 192
Continuous Current
IR(ER B 10sec 151 252 323 346 350
o Peak Current
£ 45
FSEsEe 180sec 35 76 112 120 122
Continuous Current
BB 10sec 86 126 159 176 188
Peak Current
-20°C s
.h SE 180sec 30 45 88 100 106
Continuous Current
K

Mk 753E: 1/3C BREEHE 1h, BENEEE THEEERIATE, ETAZIBKER. BATEINERTHETE. A
MRS FE AL FEE+100mV RAIZRMAT, IdH 10s 5L 180s AN THE AR, EEMAFEM 1/3C (T>0°C) 5 0.2C (-20°GT
<0°0) #MSTRENDE, EPRBEAATEINE, E TP IEFRAIEREHE 30 9.

KRG HAE 180s ENFFEEFTTINEBRIRIANTE, HSE,

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 (-20°C<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.

12
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3.2.2 Z A 7IFRHI Charge Operation Current Limit

R AZFHHE Charge Operating Current Limit (A)

Temperature
Duration 3 20° A s -
time 5% SOC 0% SOC 50% SOC 80% SOC 95% SOC
=y
IR(E7e 8 10sec 320 288 227 186 153
Peak Current
25°C .
. s 180sec 96 96 88 70 35
Continuous Current
2
(a5 10sec 90 89 75 54 47
o°c Peak Current
+ 4575
e 180sec 35 26 13 9 4
Continuous Current
IEE7 R
Peak Current 10sec 18 17 15 12 11
-20°C Py
TERIT
Continuous Current letzes £ . s 2 2
AR

ZEBRRHIAEXIZIAIEL 3.2.1 B BRI,
Instructions:

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

3.2.3 R i[RI Safety Current Limit

ZEHiAREI Safety current limit
SIFRTE (s)

Max. allowed duration (s)

e 1.1 5 HEE R IR R R &R Y FE R At 55 2R (8]
discharge 1.1 * Limited Discharge Current Duration Time for the Limited Discharge Current
7 1.1 f5* 75 BB FR IR PR [RER A 78 FE B it 42 A ()
Charge 1.1 * Limited Charge Current Duration Time for the Limited Charge Current

B :
R BB REERFENE TRBHENN RSB RRA T REsEERERE.
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. ;BFEFRHI Temperature Limit

T 1EBRHI Z2RRE
Operation limit Safety limit
N=N=ee Pad==N=|
RETEE -JL:EEIEIIE _20~55°C _35~60°C
Temperature Charging Temperature

13
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N=|
Range . HEE.IJIIIE -30~55°C -35~60°C
Discharging Temperature

8
EFERE -40~60°C -40~60°C
Storage Temperature

LR

HBIREREGVEEHITRBENEFME, BLAIESEELERE.

Instructions:

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

hazards.

3.4. ¥ hd5 Nk EFR{E Acceleration Limit for Mechanical Shock

Y 751 direction : +60g;
X, Z 7319 direction: +35g;
5420 [8] Duration: 30ms;

3.5. KL INHE Safety Function

3.5.1. £ % Safety Vent

1)INBE Function: TER £ E P FFH M AERE S Degassing during safety event to maintain inner pressure in a cell low.
2)HESE 73 Degassing area: 411.7mm?

g KE/mm
Location Length/mm
A 12.0
B 20
Cc 16.5
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4. BARZRE ST AL TEET PARAMETER FOR MODULE DESIGN AND

PROCESS

4.1. FTHEMN7ERAE ERIRAIIE Max Torque Which Can Be Applied to Terminal
HERE: B TREEME XY H@E&A 6 Nm,

Torque strength: tangent to the cylindrical surface of the pole, the maximum is 6 Nm in the XY direction.
4.2, A EINTERAE LAY K] Max. Force Which Can Be Applied to Terminal

MAER AR S <800N (x,y 7M@) , <800 (z7/M@) .
Static force at terminal: Max. 800 N in x, y axis (2h), Max. 800 N in z axis (2h).

4.3. {EIRAEITIIEIE S E Compression Parameter During Module Assembly

FE4EXIE: 148mm X 102 mm

[E48EE: 0.02 mm/sec (XTEED) / 1mm/s (XS4&E2ZH)

AREHFES: 2000N~5000N

{RIFASIE]: 5 min

At SOC: 20%

Compression area: 148 mm X 102 mm

Compression speed: 0.02 mm/sec (for cell) / 1mm/s (for module)
Large area extrusion presure: 2000N~5000N
Duration: 5 min

Cell SOC: 20%

4.4, BBk 71 Swelling Force

1) MK &4 Test condition

BRA: R, E4EERARAEAK S 3000+200N; ;
T EEFMS

7S HL: Step-charge ZTHZE 3.65V, E#& 20 min
BXFE: 1C, CD, 2.50 V, & & 20 min

Cell Jig: steel plate

Charge/discharge condition

Charge: Step-charge to 3.65V, rest 20 min
Discharge: 1C, CD, 2.50V cut off, rest 20 min

2) MiXZER Test result

3000+200N
==L N2=Muli9: )
Cell swelling force < 20,000 N

4.5. IBEA R R IRIEEEHRERNRZIN Effect of Heat for Module Welding

4.5.1 RiFIE#E X Allowable Welding Area:
AVFIREXE: YT UM E AR X5
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Allowed welding area: On terminal area without rivet, module welding is allowed.

WOET B H K,

WAL SE <6Nm,
1 71 <500N

4.5.2 124%;8E Welding temperature

BIZRE: BiRdES, RIURE (IRIEREEE) e 150°C;

Welding temperature: The welding temperature at the sensing point(terminal bottom side) should be below 150°C

MABEEHERERATL Smm, BAE
WEBEAHEL50° C

=

4
U
|

4.6. ;575 E K Cleaning Requirements

4.6.1 T{EIF18;5E Cleanliness of Work Environment

FEARIRIR 6S EIEMEN MK EHATIRS, WEMIMENEIR, BN WRBEH, MHEMERK. HR, KBIZX4E
#&EFIR,

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 EBjthi&E Cell Cleaning

AERAD pack KR, NFERMKRERERY, HEREXITERMRE, URECR, EEINELENITE, RITTE
SeR/E RSB RRARAE RE =
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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

17
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5 fEEL. BEMELRFEEI HAZARD WARNINGS, POTENTIAL FAULTS

AND MATTERS NEEDING ATTENEION

5.1. fEBEFNEFE+2E8 Danger and Fault Warning

1) WREMEETEM, LEURETHEMINS, BISHUESHATME, HEEEGNRER (0%, OETEEOE
1)

2) HEERMIBRAT, FJREtEBANMRNRENR, HEERR MERRFVIEE, SWUMRENEE;

3) BE. RE. ARBHSINEHITRME., WEREREIME, IS EEFNE ARG

4) ATHIESIRER, Bt ZAIgEBE L, FEMLLLG,

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. IRFPFETEFI{T93SE Protective Measures and Rules of Conduct

1) TEXSERMFEHATIRIER, DAREEMERMIR, REEZWARNGNE THITIERE, RERBEFHEEEERNARNT, 5
REEEOA R,

2) ATFRIBEIMBETREREME, BREEMR, HTEERERN, LIRBIFER, BEFE, TERUROZESE, 4
FERRRMEIREL b, AR FRAR, ARERAAEKFR. WRAINVOERRE, LEMEREKARBELADH, HIEZEWE
HHYRTT .

3) ERAEMIER, BHNERINSTIETE., BIlSARMEGRRESTLRE, WIAZEES ENERIMHE.

4) BN HREAK, FEANSSMYBRET K, NHRISED 2mNREER, Bit—RASRERIE, BREUERE
BN, HERERDFHBEBRKGBEHTRK, BUKEFTEFHSHRBEELE,

5) LRSI RNIRHBAVIER, WMHIMMED, BE. FHRNRIH, Bt SIZBIMEIEIEER., KMENFEFEE IR
EXERBERE.

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.
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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. E2ithMiXF{EM Cell Testing and Use

5.3.1 Bjtillix Cell Testing
1) ERAIINRREER, SERTHERTS. BATENEREERANEITERERA, ERENE, BLERIR. P

MBEST

2) EEAERREERBN, BIVEREHERER, HEERIEEMUETENER/NT 3mv, BNAEERE D EMBRAT
ERARRRRE)RE,

3) BN ERERIGT IR, BX, FENZEEBNUERMESIRR, TRAFLAEARTMNBRAEA, EMEn AR EME

B,

4) FERMENRZEMaENXEE, KA RFTNEBEMRNENKE, EthATTAR, EMHEE PO IR BIHAYSE
REUREN, MEXEREERKIAR. BRRAFUARKRIRESS.

5) BNAEfE, TERESRTEEBENTE.

6) iz B AR IR AR A T8 M St AYIMRINE .

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 lBjth 7T i B8 Battery Charge and Discharge

1) BEFEEEREIHNERENTEFIHITRE, FERNATEWRE,

2) BEMEEE. EATHERRAAIFREAINEHAEMTES, RIEETRIN, FIERETE, HRNEBIAZILEERE
AR, AAELEHTRNE. MRBMAEEENENEEARTHTE, WIEIETE,

3) EMNHRREMEERSR, BHLEEOIRIMNNLE, MRBMREHETELRERE.

4) SEMHTREBEFEMEN, R TR BREFENESREE, FEEHNEMITTES, IERMRISTE 20% M LR EIR
S, BEHENEEFMRRERINE, NHRBEBBERIRE LR, BASSFMIIMERFME.

5) TE(EAEIMAT, NITHEEEMEEIRFNA,FM.

6) SKISEMERBIMfE, BT RENIE, NELETHFE, HEEE RER.

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 within the specified time or capacity, stop charging.
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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. Hjth7Zfi# Cell Storage
R FE R
1) BRMNEFERERN 5°C~40°C, T1§. BEKBNRIFNEENR;
) BEMNAZIRNESY, BEEREAEOT 2m;
3) BRMABREERENY, HERNMPENERE;
4) KEEEBRLTF 20-25% SOC K.

Battery storage requirements are as follows:

N

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. Ejthiz4 Cell Transportation

At S AR ESR AN T -

1) FMRITE 20%~25%1a BEARS N EEMAEHTIEH

2) BMEEHPTESZRIZWIR PE, RIF, WK, FEHE;

3) ENERENIREP, NERER, MEK. RNEE.

The requirements for battery transportation are as follows:

1) The battery shall be packed into boxes for transportation under 20% ~ 25% 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. it BB R KRN A Applications of Battery Management System (BMS)

1) BNEERSAENN, FERBIZER, WERHTRME, NERAKESINI R, TBERIP. ERERN B
FREANEPAENBMERTCENMIETRIN, UREEFRE, SNAEEEMREE TREHEXKAERIA,

2) EASMAERESR, BHMAFURFESABRMBEERE. EEFESFAERNR, NYEMELENE, FERER. ER
EfREEFHITUR, MIEsTRENEREATHERIRS.

3) BEFNAEARMNEERASIFANRIT AR, WIXSERIRRNMFEECR, BURNEE-SE,

4) MRMAI RS ERLEREFERE, BRNEAIZAR#ITRE, TZARNENHERITAR#THER, ERPATEBE
MBI RSANRTT, UG ImmAEthAIERMEE,

5) BTFERAY, EMESE FEHEKAMEA, EFEETENENERERBERRRANLNEIEN, CALB TFEf™
mRERIERE.
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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 no complete monitoring data within the
service life of the battery management system, CALB shall not be responsible for product quality assurance.

5.7. 21 =15 Prohibition

) ZIPEEBMINH AT EE TRIENT, 2S8R E 2 eEKT,

) ZIPESBYREIERMNIE AR, FAEESEMENEERBMIT, tbntgee)]. #HFNBEE,

3) ZILAARHYEFRIEM, TEREYTITEM, TERK. BEBRM, TEEBEBREEITIRIERE.
4) BIFAEFTEWAGIES T, JEEENIFIERIRESBM,

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

N =~

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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M3F Appendix

1 RN SEL

Vibration test parameters

RENSE EXin a1
ETiEthantaEisatia 8h
IR EENE 30.8m/s2
A HZ EERFE (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
2. IREhENZE
Vibration curve
. 1cC
z
€
= 10
h
-
o1
5
it
0.1 - - + 2 |
1 10 100 1000 10000
W F [(Hz)
JRESH
Temperature parameters
Tom
it
Te
3
. .M 135min ¥420min
M
[ Ila [ 11.¢ von 135min bis 420min ] Il.a ]
0 L) 120 180 240 100 60 420 480

4. REREMINL: BREMRRENATE]

Temperature cycle test: temperature and time for single cycle

mE (°C) RHE)IEE (min) Z21TEdE (min) mEZMAE (°C/min)
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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. BEREMLNTEE

Schematic diagram of temperature cycle test

100
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