Product Specification of L194F130A

CALB

LA KD

Product Specification

542 5 F 2

Prismatlc lithium lon Battery

5. L194F130A

Model: L194F130A

T B M
Revision Notes

IR

H BTN FEm I B T
Version Data Change Content Product Stage Remark
A0 2021.10.30 | WIGAARA AFE /
B1 2022.4.26 P RE S B4 B1 ff /
C 2022.12.07 | HEeSHAEE CHt
EEr] Bxt =5 CEA EjiRca
Edited Checked Countersigned Audited Approved
i BN, PO, T e
2022.12.07 2022.12.07 2022.12.07 2022.12.07 2022.12.07




Product Specification of L194F130A CALB

LA KB

Product Specification

7 A2 5T W

Prismatic lithium Ion Battery

5. L194F130A
Model: L194F130A

FRIF MR R O T IR A
CALB Co., Ltd.




Product Specification of L194F130A 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 CONFIAENEIAIIEY ...ttt ettt ettt et ettt et e et s e e s e e e e e aeseseseseseesas s s st et et et et esesssssssssssesesenanas 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 TR 2
2., B TR T R Nd Cll DIMMENSIONS ettt et e et e e e e e e e ee e e eeeeeeseeeese e eeeneeseneeeenseseeeeeeseeeaseeeaseeeeseeeesenen 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 .......oco.ceveeeeeeeeieeeeeeeeeeeeeeeeeeee st e e et e eee s et esese e enseeee s s eseseseeeseeaens 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 9
3.4. HUH) P IMEEPR{E Acceleration Limit for Mechanical SNOCK ... ..vevee e eeeee e eeeeeeeeeeeeeee e eeeeeeeeeeeeeeeeeenes 9
R T = =8 A= T L T=L A R S LA oL 1o 1 PO 10
4. HAR ZFRRHAR S FEiF EEEIT PARAMETER FOR MODULE DESIGN AND PROCESS ......coovveeeeverorisasssenas 11
4.1. AIFEANTENRAE _ER9ER ATHEE Max Torque Which Can Be Applied to Terminal .....c.c.eeeeeeeeeeeeeeeeeeeeeeeeen, 11
4.2. v EINTERIE_EBIER AT Max. Force Which Can Be Applied to Terminal........cccuceceeeceeeeeeeeieeeeeeeeeeeesesens 11
4.3. fEHRBZERTRYELES 2 Compression Parameter During Module ASSemMbBIY .......c.cvcvevcveveeeeeiieeeeeeeeeeeeeeeas 11
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 11
4.5. t8E R ZRFIEEI TR ERISZNN Effect of Heat for Module Welding ........c.cueveveveeeeeeeeceeeeeeeeeeeeeeeeesees 12
4.6. TETEEEIK Cleaning REGUITEMENTS .......cvcveveveveeeeieeeeeeeeeeeeeeestetetes st esete s st sssssssssesesesesesesesesesesesesssssssesesesssssssssaes 12

5. [ SBIEMIPE R FEIEET 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 14




Product Specification of L194F130A CALB

5.1. [EFEAIEIFEIRER Danger and FAUIE WArNING ......c.c.cvcveueeeeeeeeieeeeeeee et et eeses et ss s s s s s s eesens 14
5.2. {RPHETEFITT 95 Protective Measures and Rules of CONAUCE ...........cccueuevevieececeereieeeeeeee e 14
5.3. EEJHIITAT{EEFE Cell TEStING ANA USE ...ttt ettt s s s s e ees 15
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 16
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 16
5.6. BiIEIRERESHINIA Applications of Battery Management System (BMS).........c.cueueueueuevereeeeeesereseneneseesnans 16
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 17
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 18




Product Specification of L194F130A CALB

1. 9148 INTRODUCTION

1.1. BAY Purpose

AR T PRI R 5 AR B4 B T30 0 R R 7 AR DA B A R
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-direction: Height
Y-BEAE
i
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2. E8ith{S8 CELL DATA

2.1. EithyMR Cell Image

IEREHE

Positive Terminal

2.2. E{fHith R Cell Dimensions

iR R~ (mm) &1
Description Dimensions (mm) Remark
i g
w Width 194.3+0.3 /
=] TMESE: 20%SOC, 300+20 kgf
T [P 50.7£03 Mjeijsgu}?egiiijo_rﬁtions f(Z)r thickness dimgns
Thickness (20%S0OC, 100%10Kgf) )
ions: 20%S0OC, 300+20 kgf
112.9+0.4, FHAERK /
112.9+0.4, with terminal
)2
H Height
110.2+0.4, NEHRAER /
110.2+0.4, without terminal
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2.3. B4 Product Drawing

2-10+1.5 ERHTE

< %2
i .
K e
VIER -
b
(Y[ 1] el
1041.5 [
i
ke 4o
w & .
= ) =i
= T ~ =
il 5 |t
o &
FIETE0 I (PERET | =[x
]
2-81940. 05 5 l-l:l:' T H
=
-~ ) 1 L =
= T PROeERFARINT *
it A~ [T L IS
E
=S @F -
T 3 W,
S

%50.740

YRR
2D Drawing

2.4. F=5RiA%I Cell Identification

RO i

FEL UL T30 F) 2 AR R T (R I — 4R A, A5 — 3.

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

2.41. IEGRIRIERX S Identification of Positive and Negative Terminal
P " RN IEARAE, 775 "R A .

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

R AR IER R4

Negative Terminal Positive Terminal
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2.4.2. EBithZFE(SE Cell Surface Condition

FANTH X 380y PET 44 iR . (e
HVBTIERRR 1B IR . 4D, IEfum ok, 38 PC 4k st a5
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 .

2.5. FERHiZiT Part Design

2.51. F{F Can

MR

Material

Fefk Can Al3003 H14

2.5.2. #8455 Insulation Tape

T IR BETR
Parts Material Sticking methods

Y sy PET [ 204 0, g
Insulation tape Bt (Color): i t(Blue) Circle-type horizontal
P JE ] (Thickness): 0.08 mm sticking

BLEA:

WRMEE T A PR, 4002 U B BEMER AR, U RaBRERAZIN ERT 3150V Biftdi/E, 500V @ EN, 4%
R KT 1GQ. [ (it o ith Fe (A R AR IR e A, SR i e iR E g, 42 BH{EH 2 =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. IEAtRIRHE Positive and Negative Terminal
1) M. IEAREE(Al 1060 H14), #itfkA:(Al 1060 H112 & Cu T2)
Material: Positive terminal (Al 1060 H14), Negative terminal (Al 1060 H112 & Cu T2)
2) HjthAM AL Cell Appearance
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IERBHE

Positive Terminal

2.5.4. B T0HR Top Insulation Film

%)

Description

TR MR PC, JEFE: 0.225 mm=+0.025 mm
Top insulation film Material: PC, Thickness: 0.225 mm=0.025 mm
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2.6. H;th 4 EEELE Battery Performance Data

2.6.1. BEAX =% Basic Parameter

s3] W H S &7
NO. Iltems Parameter Remarks
1C it
1 HUE A 130 Ah 1C Discharge
Rated Capacity FRUETSE
1332 An Standard Discharge
1C it
5 AUE LT 3.20v 1C Discharge
Rated Voltage 392V FRUETSCE
) Standard Discharge
1C i
3 BT RE = 416 Wh 1C Discharge
Rated Energy I vE S EE
428.9Wh Standard Discharge
i
4 Cell Weight 2.34+0.025 kg /
J AR Fr{EE T,
5 Mass Energy Density 185 Whikg Standard Discharge
6 LA AR 1.08L, A& At /
Cell Volume (without terminal)
PRFARE B FRAEBOR
! Volume Energy Density 395 Whil Standard Discharge
20%SOC, =iffi, ACUBHAL, 1000 Hz
8 .WBE (ACR) . <0.3mQ 20%S0C, Room Temperature, AC
Alternating Current Resistance
Impedance, 1000 Hz
78IRS °
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
PRI [8] < i 9
10 Fast Charging Time <20 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.
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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

Discharge 10sec 0.575 0.604 0.644 0.761 1.216

25°C
Charge 10sec 0.599 0.629 0.636 0.662 0.836

PiBH:

TR e HEMMER B IR N E E IR RHCEA, 1/3C AT EE 1h, 2C X 10s, #4E 40s, 2C 75 H 10s;
TR J7%: DCR 25T L B 78 L AT J5 A s Z2 B LA FEL B 7 FEL FRL VAT o

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 2 C, then hold for 40 s , charge
for 10 s at a constant current of 2 C.

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

2.6.3. I1ZE Power

Discharge 10sec 1584 2534 3292 3664 3887

25°C
Charge 10sec 2660 2308 1892 1316 812
Discharge 10sec 1003 1915 2431 2725 2951

0°C
Charge 10sec 1943 1225 987 670 408
Discharge 10sec 329 568 735 831 897

-20°C
Charge 10sec 608 345 278 187 112

AR

WHAJ7EE: U3C M 5 HAE 1h, HIBENERE N E BB B R HFE, EAEIIEN R BAAEE SO B &
B8 A B e AR HUE £100mV I ZEAE R, i 10s SR CBE R i, EENNAFHZM 1/3C (T>0C) 50.2C (-20C<T
<0C) HFREMNAER, HbhRERREHINE. £ F AN TEIFERHEE 30 404,

TR D =R e B K L LA, 7R AL D AR = R A P R R 7R F

Instructions:
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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>0C) or 1 C (-20C<T<0C) 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. FFEEEE OCV

OCV (V)
60
Discharge 3.486 | 3.330 | 3.328 | 3.328 | 3.328 | 3.292 | 3.289 | 3.288 | 3.256 | 3.206 | 3.103
25°C
Charge 3.465 | 3.336 | 3.337 | 3.337 | 3.337 | 3.304 | 3.302 | 3.300 | 3.278 | 3.221 | 3.104
2.6.5. 2z} Safety Test Results
T H AKX EUCAR &y
Item Test condition Level Remark
1) $FIE1iA%] 200 KN 8 A R4 ] 15%: LA 0 <EUCAR 554 >
Vs 0 %: TR
. 0 . )
1)”20(I) kN of extrusion or 15% of cell deformation or 0 V of 1%: AR
cell voltage; [EP——
N I S 2 9 HRWAARR
BRI 1 2) i iy o T 86 M AR o L Level 2 | 5y s
Crush o _ _ o 3% MEE, PR
2) Crush Direction: Press vertically in the direction of cell
lat H<50%
plate; - ,
4. i , JE
3) FEHESE:5+1 mmis. P Mg, FUR
3) Crush Speed: 51 mm/s >50%
e 54 ARk
D IR R e iR I -
1) Install the test object on the vibration table; 72&' o
2) Xt XYZ =AM INIRS) 8 h, RN S 8% '
ph REB SR 1 3ET, SRBNEIZR s IR B — AN ELRE T
Jﬁif;”‘,ffa. MR LT, ARSI 2, IR E I — R L, <EUCAR safety
Lo MBS % 35 level >
2) Vibration is applied to each of the three directions of XYZ Level 0: No effect
for 8 h. Vibration test parameters are carried out in accordance Level 1: Passive
W with Appendix 1. The vibration curve is shown in Appendix 2, protection activated
S a temperature condition is superimposed, and the temperature Level 2:
Vibration . . Level 2
Test parameters are shown in Appendix 3. Defect/Damage
3) IRENLIREHEE 1h; Level 3: Leakage, A
3) Stand for 1h after the vibration is over; mass < 50%
4) LAFRAE AU AT AR EDRER 3 Ik, Hi e RN IS A i Level 4: Venting, A
4) Conduct standard cycle for the cell for 3 times with mass > 50%
standard current to determine the capacity after vibration; Level 5: Fire or
5 43¢ b v PR 7 12 00X i P FELAES Flame
5) Test the cell resistance according to the standard test Level 6: Rupture
method. Level 7: Explosion
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1) 100% SOC, 5°C/min [THEHEZF M 25°Chn#El 130°C,
Al MEDELE | a0 30 40
Thermal Thermal . 3 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.
w75 1CIHRFTHEZE 115%S0C Level 4
Overcharge | CC mode, 1C, SOC 115% cut off
e gm 1C HE L, 90min Level 2
W ver . . eve
. CC discharge, 1C, 90min
Electrical Discharge g
Abuse 1) 100% SOC, Hih4Mei# 10 min, %% HFL/NT 5 mQ,
Shpgs | S LD
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. BISMiRLEER Environmental Test Results

TRLSNzY
Drop Test

Wik

Test Condition

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

1) 100% SOC, HLbIE SR A 1.5 m = EEAL B B2k

Wikg R

Test Result

Level 2

PR

Temperature Cycle

By 4 AT 5 AT IR, TEIRIRELS U WE 1N
temperature of the temperature box was adjusted

observe 1 h.

1) 100% SOC, HfAHMMNIEEF T, BEFIRE R

1) 100% SOC, cell was put into the temperature box, and

according to Appendix 4 and Appendix 5 for 5 cycles, and

Level 2

Uk

Low Pressure

air

stand for 6 h and observe 1 h.

1) 100% SOC, ik NESEFE, AREAHF
SEN 11.6 kPa, R NER, #E 6 /M, M 1/,
1) 100% SOC , cell was put into a low-pressure chamber,

pressure was adjusted to 11.6 kPa in ambient temperature,

Level 2

HEKIR I

Seawater Immersion

BO A2 NI, KRR SE AT B R L, WER 1 /B,

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

1) 100% SOC, ¥ HfkHithiZ N\ 3.5% NaCl %k (JR=5

1) 100% SOC, cell was immersed in 3.5% (mass fraction)

Level 2

2.6.7. FERNRZEER Life Test Result

75 HTBCRABER

Charge/discharge

WA

Test Condition

WAL R

Test Result

Cycle
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FR R, LA Step charge & H Ak HLib [k 3.65V.

At room temperature, charged to 3.65V at a step
charge.

i N, LLICERR R EZ I 2.8V,

Discharged at 1C current to the cut-off voltage 2.8V at
room temperature; >2000 cycles (25°C)
45°C'F, Lk Step charge % #fkH ALK 3.65V. >1300 cycles (45°C)
At 45°C, charged to 3.65V at a step charge.

45°CF, DL 1C HFURHEL I 2.8V;
Discharged at 1C current to the cut-off voltage 2.8V at
45°C;

2.6.8. FigiMlif455R Storage Test Result

WA 30 RFEE4E R
Test Condition Storage Results for 30 Days
100% SOC, 25°C1#fik, &k 30 K S B e
: : HRRFRR
W O BEAR S AR Capacity Retention Rate >98.9%;
25 C A7 fifi 100% SOC , cell was putinto a
Storage at 25C | temperature box at 25°C, test A e
capacity retention rate and capacity e s =100.4%:;
recovery rate every 30 days. Capacity Recovery Rate
100% SOC, 45C1ifik, fEka 30 K L (L o
- ’ BRIRFER
W DO TR R RIS ¢ Capacity Retention Rate =97.3%:
A5°CAEfH 100% SOC , cell was put into a
Storage at 60°C | temperature box at 60°C, test R %
capacity retention rate and capacity AEURS =99.2%;
recovery rate every 30 days. Capacity Recovery Rate
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3. Bt TIELA 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
?E.EEEEE 3.7V /
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

55 30 200 180 133
50 30 200 180 133
45 30 266 180 200
40 30 266 180 200
35 30 400 180 400
30 30 400 180 400
25 30 400 180 400
20 30 400 180 400
15 30 400 180 132
10 30 266 180 132
30 266 180 66

0 30 200 180 40

-5 30 200 180 40

-10 30 133 180 26
-15 30 100 180 26
-20 30 100 180 26
-25 30 66 180 20
-30 30 66 180 20

BLEA:

WAT7¥: U3C w EHE 1h, HIBENEIRE M E ERE R AP, ERRIENLR. BIANES s BEE . &
BT B e AR FLE 2100mV ISR, ik 10s 2% 180s S AT AL ER S AL FEIR, B A IINATE ) 1/3C (T>0°C) = 0.2C (-
20C<T<O0C) #5FREMERE, HPFRERARTFHIMTE. € F N LESIFHITHHE 30 40480,

AHHE ks 180s & NHFEEF I A AIERINN ), 3%,

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>0C) or 1 C (-20C<T=<07C)
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

ThEA:
7o B EEL I PR A1) A RH D 156 I IS L 3.2, iR 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

55 1.2*l max 1000 1.2*I max 1000
50 1.2*| max 1000 1.2*] max 1000
45 1.2*l max 1000 1.2*I max 1000
40 1.2*| max 1000 1.2*] max 1000
35 1.2*1 max 1000 1.2*I max 1000
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30 1.2*| max 1000 1.2*] max 1000
25 1.2*1 max 1000 1.2*] max 1000
20 1.2*| max 1000 1.2*| max 1000
15 1.2*| max 1000 1.2*| max 1000
10 1.2*1 max 1000 1.2*] max 1000
1.2*| max 1000 1.2*| max 1000
1.2*1 max 1000 1.2*] max 1000
-5 1.2*| max 1000 1.2*| max 1000
-10 1.2*1 max 1000 1.2*] max 1000
-15 1.2*1 max 1000 1.2*] max 1000
-20 1.2*1 max 1000 1.2*| max 1000
-25 1.2*1 max 1000 0 0
-30 1.2* max 1000 0 0

LR

70 F L IAUZE A (R RR 8 8] T 8 H AH R PR 22 4 B IR BR 1) PT e e AR AE 2 KR R

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#] Temperature Limit

TAEFRHA TR
Operation limit Safety limit
yH BE
LR -20~55°C -35~60°C
Charging Temperature
Temperature | IR -30~55°C -35~60°C
R Discharging Temperature
ange
2 oH R
R -40~60°C -40~60°C
Storage Temperature

L

R I 2 A PR TR BEAT FO BB A7, IR BE AR R R

Instructions:

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

hazards.

3.4. i EINEREPR{E Acceleration Limit for Mechanical Shock
Y J5 1] direction : +60g;
X, Z 7717 direction: +35g;

4L (5] Duration: 30ms;
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3.5. ®LINEE Safety Function

3.5.1. &£1@ Safety Vent

1)LhfE Function: £ %2 4= 3 R I 9 8 /) Degassing during safety event to maintain inner pressure in a cell low.

2)HES A Degassing area: 574mm?

PrE KE/mm
Location Length/mm
A 11.5
B 2.17

C R11.25

10
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4. {EAREFSIHURITIEFS3EIT 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

WAERT 7R Z /3. <800 N (xy Jifl) , <800 (z /i)
Static force at terminal: Max. 800 N in x, y axis (2h), Max. 800 N in z axis (2h).

4.3. {ERAENRIEGESE] Compression Parameter During Module Assembly

JE4EIX%: 300mm X 109 mm
JE4EEE: 0.02 mm/sec (% HLb) / 1mm/s (W H5E4H)
HFREE: 51.0 mm CGHZmATED
PRIFIF 1) 5 min
b SOC: 70%
Compression area: 300 mm X 109 mm
Compression speed: 0.02 mm/sec (for cell) / Imm/s (for module)
Target thickness: 51.0mm (with Cushioning material)
Duration: 5 min
Cell SOC: 70%
4.4. Bk Swelling Force

1) Wik %14 Test condition

R B AR, FIBESE 4 51.0mm CINZEMH 5D ;
FETR LA

7t H: Step-charge, & 20 min

JitH: 1C, CD, 2.8V, # & 20 min

Cell Jig: steel plate

Charge/discharge condition

Charge: Step-charge, rest 20 min

Discharge: 1C, CD, 2.5 V cut off, rest 20 min

2) ML R Test result

< 3,000 N

BRI 71

Cell swelling force < 15,000 N
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4.5. AR REFIRIEDIZhiRERISZIE Effect of Heat for Module Welding

4.5.1 RiFRIEKIE Allowable Welding Area:

FOVFIRERDC A A0 DAAM IR A AR A [X 3
Allowed welding area: On terminal area without rivet, module welding is allowed.

9-01940.05 352 e
lﬁ r B YA IS 71 i B B 120°C
Sl | R TAERE> 6N m TAEH 45
Al = }“\ L TN -
Ty -
= \ - 49. 2 -
3 o 114 +0. 2 5

4.5.2 BRI S ERYS208 Influence of Welding on Pole Height.

PRRIRE: BRI AR AR D AR 150°C;

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

4.6. ;55 EK Cleaning Requirements
4.6.1 TIEIHIE;ES Cleanliness of Work Environment

PERS AR IR 6S B ERAE XA X I ATIE v, VO R A B, o B FRUERT, AR R HER. ARIE LS
MR TR,
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 HjtliETE Cell Cleaning

FERLA B pack $ERCHT, N9TERLA IR IR I FY), JF H B SRIT B b tlrt, DARIHDEH, AR SIMAEA CObRE, AT
VB 576 J3 i FH XA 17 R MR A 2 T 2420
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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.
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5. fEleE:  BIEMISE ;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.
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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 DX A KK TR KR G L 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) HBFEH R . KR AN S VR IR ELAE R A5 € ASE A, 2R IR T, 2R Ib R e . e B Ak
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
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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) BN AE IR N-20C~45°C, T T OB R R TR

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) HBRAE 20%~700% 1 HRZS T EL458 sUAH 21718 %0 5

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 EHERARINA 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 ARAIE 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 no complete monitoring data within the
service life of the battery management system, CALB shall not be responsible for product quality assurance.

5.7. Z51LERIA Prohibition

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

2) bR SRR I IE U, AN B S Y ABCE A i P, th iRz T, BT A A

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

4) BEIEAETEA N RIS T . AEH 58 MRS R R it

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

FENEIE =1
ETaentisisentiE | eh
ImEEEWE 30.8m/s2
Mk HZ NRERIE (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. PRBh 2k
Vibration curve
100
=
%
€
= 10
h
4
#
o1
5
i
0,1 + :
1 10 100 1000 10000
B F (Hz)
3RESH
Temperature parameters
TI’J
M
TL
i3
’ Il.¢ M 135min ¥ 420min
rn
| ILa | I1.¢ von 135min bis 420min [ na |

L] 110 180 240 100 360

A R FEPEIAR S AEA R AN (]

Temperature cycle test: temperature and time for single cycle
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BE O I EEE (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. AR BB 2

Schematic diagram of temperature cycle test

100

RAL (C)
L
T~

T T T T T
Q0 100 200 300 400 500

7 I 8] (min)
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