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1. 97483 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 CALB Co., Ltd.
1.2. {22 Confidentiality

AP EE RAER AU NBSEAAE ], AW E R EREX A NAERSER . B, 70 REHARAT A ER 2 i 2k 1k
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

Z-direction: Height
a5 Mz
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2. fBjth{S8 CELL DATA
2.1. E;th9MR Cell Image

Terminal plate

RAL R

2.2. E{fHith R Cell Dimensions

Cap plate

Eiiip) R~ (mm) A3
Description Dimensions (mm) REINETN
i g
w Width 220.84+0.3 /
=] TMESAH: 70%SOC, 300+20 kgf
T JPE 44.46+0.3 J;JI\%QES_J-UIr)\ejfejr;t{thonditic;)ns for thickness ’
Thickness (70%S0OC, 300%20Kgf) ) )
dimensions: 70%SOC, 300+20 kgf
105.2+0.4, AR /
105.2+0.4, with terminal
i
H Height
102.5+0.4, ANEAEAR /
102.5+0.4, without terminal
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2.3. B4 Product Drawing

——— [ /]o.2) . -El
— 0.2] 1B

wW10e
Y2105, 18:+0. 4 (K10

¥220.84:0.3 (S 10kgf)
l_ — — — — — — — — — — — — — — — — — — — — —
Ll
81010, i I 2 < ="
|‘¢____ —
I Y
ABRCEE G AT IR X, YR INERE R <120°C)
TEEIAR
2D Drawing
2.4. F=5RiA%I Cell Identification
T4 R0 XI5 DMC

0.25

g

44.5

2-912+0.2

LB TR (0 e AR R T B R I —ERD A gmis, HEE .
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

PE5 SRR LA, 552 SO -

The symbol "+" indicates the negative pole, and the symbol "-" indicates the positive pole.
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2.4.2. EBithZFE(SE Cell Surface Condition

RN T X 38 PET a4 iiifgse (EE)

HHBTIERRR T B IR . 4. IR ok, 8 PC 4k s 55

FUES R X 3808 PET 44 (A, RIZVERED 5 PET A4 (i, UBIAED ;

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

M

Material

FE4k Can Al3003 H14

2.5.2. #8453 JE Insulation Tape

B BT
Material Sticking methods
PET
7 2 b ; U B A i
Insulgﬁiﬁtape PLE(Colon): i f(Blue) U-type vert%gl%stickin
J& J& (Thickness): 0.08 mm yp 9

B

WRMaE T — RPN, 02 U RaRBEMERaE, URaBRERAZN EXT 3150V Bt /E, 500V & EMR, 4%
RBHLR T 1GQ. [m] Y (5 g b e (A A A IR 4 7, RGeS a2 59, 425 BEL{E % =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 1GQ 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. IEMREE(AlI 1060 H14), FitfkA:(Al 1060 H112 & Cu T2)
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Material: Positive terminal (Al 1060 H14), Negative terminal (Al 1060 H112 & Cu T2)
2) b4 Cell Appearance

2.5.4. B T0HR Top Insulation Film

Ei::3%)
Description
A THAR M PC, JEBE: 0.325mm
Top insulation film Material: PC, Thickness: 0.325 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 i H
1 HUE A 147 An 1C Discharge
Rated Capacity 150 Ah FRUETSE
Standard Discharge
1C i H
5 AUE LT 3.71v 1C Discharge
Rated Voltage 376V FRUETSCE
) Standard Discharge
1C
3 FE RE B 545.37Wh 1C Discharge
Rated Energy I vE S EE
564.00 Wh Standard Discharge
FH, Vi B
4 Cell Weight 2.34+0.025 kg /
oL e A FrUETSCR,
5 Mass Energy Density 241 Whikg Standard Discharge
6 CERYER oA 1.036L, A&kt /
Cell Volume (without terminal)
PRFARE B FRAEBOR
! Volume Energy Density 544 WhiL Standard Discharge
70%SOC, =i, ZiiFH¥i, 1000Hz
8 .WBE (ACR) . <0.4 mQ 70%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 o .
10 Fast Charging Time <20 min 30-80% SOC
n 2.8~4.35V 0C<T<55T
11 H s Y ]
Voltage Range
25~4.35V -30°C<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 charging. 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
i 10sec 0.70 0.45 0.43 0.45 0.47
Discharge
25°C
i 10sec 0.70 0.45 0.43 0.46 0.47
Charge
.WEE‘ 10sec 3.11 1.17 1.01 1.06 1.24
Discharge
0°C
i 10sec 1.60 1.12 1.00 1.05 /
Charge
R 10sec / 427 3.37 3.51 3.81
Discharge
-20°C
it 10sec 4.29 3.16 3.09 / /
Charge

LB

TR e HEMER B IR N E E R IA R HCEA, 1/3C AT EE 1h, 1C K 10s, #4E 40s, 1C 75 H 10s;
THEJ57%: DCR &5 T8 FE B 78 HL Al HUE ZE Bk LAJBCHL B 78 fEL LA

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
R 10sec 650 2008 2639 2747 2812
Discharge
25°C
7
10sec 1497 1470 1384 1123 223
Charge
. L 10sec 181 828 1646 1982 2147
Discharge
0°C
i 10sec 684 543 500 295 101
Charge
. it 10sec 105 349 873 1281 1524
Discharge
-20°C
it 10sec 204 178 128 64 36
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 4326 | 4.179 | 4.087 | 3.972 | 3.861 | 3.731 | 3.665 | 3.627 | 3.570 | 3.487 | 3.369

25°C

Charge 4326 | 4.181 | 4.090 | 3.976 | 3.868 | 3.741 | 3.674 | 3.636 | 3.595 | 3.503 | 3.369

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>
Vi 0%: KM
1) 100 kN of extrusion or 15% of cell deformation or 0 V of 1% BRI R
S cell voltage; o o 2 % HWAMHTIR
Crlus‘h 2) BRE 7 BT & b AR T i Level 2 | 3. Wi, JFEm
2) Crush Direction: Press vertically in the direction of /5><50%
extrusion plate; . ER =R
3) HEHEE: 51 mm/s. iﬂiof%, PR
3) Crgsh Speed: 5+1 mIT1/s. 5. fa ki
BUbss D HIWRA R SRR A -
Mechanical 1) Install the test object on the vibration table; 7%, A
Abuse — A o o = 3 b 5 e *
2) X XYZ ZAT7 AR T5 RS 8 h, SRS £tk
MM 1 64T, SRS Z btz 2, RN & hn— Nl LA, <EUCAR safety
- TEZHULM % 3; level >
Vibration 2) Vibrati.on i_s applied to each of the thr_ee dire_ctions of XYZ Level 2 Level 0: No ef_“fect
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
D) RAEHGERE 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.

Al ARELE | g5 30 240
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 gW 1C {H7ikHE, 90min Level 2
M ver ) .
. CC discharge, 1C, 90min
Electrical | Discharge g
Abuse 1) 100% SOC, Hiyb4Mei# 10 min, i b/~ T 5 mQ,
SN =SNG
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

=SS WAL R
Test Condition Test Result
1) 100% SOC, HIBIES ¥ [ N A 1.5 m = AL B t1ik
ERTE IR R Ky L, WME 1 /8. Lovel 2
Drop Test 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, FfA Bty BN T AT b, Il FEE A T P 4 i
BSR4 AR 5 BEAT T, RIS K, WS 1/,
EEEIR 1) 100% SOC, cell was put into the temperature box, and Level 2
Temperature Cycle temperature of the temperature box was adjusted
according to Appendix 4 and Appendix 5 for 5 cycles, and
observe 1 h.
1) 100% SOC, ks RN UEAR S, 75 504
(CAUE AEHN 11.6 kPa, iRENER, FFE 6 /NN, W 1IN
1) 100% SOC, cell was put into a low-pressure chamber, Level 2
Low Pressure
air pressure was adjusted to 11.6 kPa in ambient
temperature, stand for 6 h and observe 1 h.
1) 100% SOC, #HfkHbR A 3.5% NaCl il (it & 43
NN HO 2 /NS, RIS S AR L, B 1 /R
R . 1) 100% SOC, cell was immersed in 3.5% (mass fraction) Level 2
Seawater Immersion
NaCl solution for 2 h, water depth should completely
exceed height of the cell and observe 1 h.
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2.6.7. FERNRZEER Life Test Result

Wk FAF

Test Condition

Test Result

7t . Charge:
72 B/ ERAEER 1.6C CC, 3.93V; 1.4CCC, 4.00V; 1.2CCC,
(OLETG[SGIETG [ 4.05V; 1.00C CC, 4.12V; 0.85C CC, 4.19V,
Cycle 0.60C CC, 4.27V; 0.33C CC 4.29V; 0.15C >1500 cycles (25°C)
CC, 4.30V >1000 cycles (45°C)
JES Discharge:
1.0C CC discharge, 2.80 V cutoff
IR Temperature: 25°C, 45C

2.6.8. FigMlix455R Storage Test Result

W24 30 RAEMER SO%SOH e fmi i
Test Condition Storage Results for 30 Days orage uration
with 80% SOH
100% SOC, 25°C17fif, &hE 30 K 3 B b %
o T U R AR A Capacﬁiﬁjfin Rae | =97
25°CAEiE 100% SOC, cell was put into a =180 K
Storage at 25°C | temperature box at 25°C, test b b =180 days
capacity retention rate and capacity ﬁ;ﬁ’ﬁi =99%;
recovery rate every 30 days. Capacity Recovery Rate
100% SOC, 45°Cf#fifi, &k 30 K e it e
il — Vs BB A AL HRGIR > 95%
45°CTEfiE 100% SOC, cell was put into a Capacity Retention Rate
Storage at 45°C | temperature box at 45°C, test e .. /
capacity retention rate and capacity %’EVX’EK =98%;
recovery rate every 30 days. Capacity Recovery Rate
100% SOC, 60°CA7fifi, &3hg 30 K Py .
U VAR (S O Capacgiﬁjﬁn rate | =90%:
60°C /i 100% SOC, cell was put into a /
Storage at 60°C | temperature box at 60°C, test S L A
capacity retention rate and capacity T PRsz =97%;
recovery rate every 30 days. Capacity Recovery Rate

10




Product Specification of L221N147A CALB

3. Bt TELA R Z2BR%] OPERATION AND SAFETY LIMIT ON CELL LEVEL

3.1. B[ERR#I Voltage limit

A e e s R 1

Voltage limit of charge and discharge
BiH HE B/
Item Value REINE
EEE HLE 44V /
. Charging voltage
224 PR -
Safety limit THCH, L 22V (T=07)
Discharging voltage 20V (20C=T=<0C) /
ging vottag 1.9V (-30°C<T<-20C)
FEHEE
TAERR & Charging voltage 435V /
Operation limit JHCHE HA 2.8V (T=07C) /
Discharging voltage 25V (T<07C)
THEBEESTEBERY
500 Operating and safety voltage limit
450 —xBITERE
Charge operating
4.00
> —RBTEHEE
o 3.50 Charge safety
]
S 3.00 METEBE
> ) -
Discharge operating
2.50
— HETLHE
2.00 _l—, Discharge safety
150
-40 -20 0 20 40 60
Temperature/°C

A RS B R 2 A PR LTS DU B3 pack Hh AR S ARl B DA

Operation voltage and safety voltage limit is applied depending on the minimum module temperature.

11
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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 5oy soc  200SOC  50%SOC  80% SOC  95% SOC

o p 2
VR 10sec 218 670 881 917 939
Peak Current
25C PRI
Continuous Current 180sec ! ! / / /
PRy
e JCH 10sec 64 295 549 662 700
0°C Peak Current
FRELTE
Continuous Current 180sec ! ! / / /
PRy
VE(ELIE 10sec a1 134 337 493 587
Peak Current
20C R
FEE
Continuous Current 180sec ! ! / / /
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>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.
180s is set as continuous discharge/charge time by default in this specification for reference.

12
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3.2.2 ZEEBE;HREI Charge Operation Current Limit

B KF B Charge Operating Current Limit (A)

Temperature :
Duration
T 5% SOC 20% SOC 50% SOC 80% SOC 95% SOC
A
VEEARL 75 10sec 434 411 370 274 53
Peak Current
25°C ro—
FEE
Continuous Current L0 J 4 4 / 4
VA 7R 10sec 198 152 134 72 24
Peak Current
e Frat g
FEE
Continuous Current etz J J J J J
%4
VAR 7 10sec 59.1 49.8 34.2 15.7 8.5
Peak Current
-20°C pror—
FEE
Continuous Current MR | J J | J
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 A Fi FLIAE PR AR T, HEL IR 55 ]
discharge 1.1 * Limited Discharge Current Duration Time for the Limited Discharge Current
T 1.1 {7 F LA PR JE AR 76 HL HL IR 55 S ]
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

T S

Charging Temperature -20-55°C -25-60°C
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Temperature T HE L . ]
Range Discharging Temperature -30-55°C -35-60°C
]
i -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 J7IA 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)HF< I # Degassing area: 645.5mm?

LB
Location

A 12
B 3
C R11

3.5.2. {3iRBAZ Fusing Curve
P IRTI 15] vs FRLIATAS 1k il 2%

Cell melting time vs. current characteristics
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L221N147A Fuse
100
80
© 60
[
E
F 40
20
0
1000 1500 2000 2500 3000 3500 4000
Current/A
IS FEWTHLIR/A
Melting time/s Melting current/A
5 2500
15 2000
85 1500
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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

WAERAI &% )1: <B0OON (x, yJ7H) , <800 (z 7
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

JE4E X 220mm X 102 mm
JE4EEE: 0.02 mm/sec (% HLb) / 1mm/s (W H5E4H)
HARELE: 44.5mm CRH#ZHRED
PRIFIF 1) 5 min
b SOC: 70%
Compression area: 220 mm X 102 mm
Compression speed: 0.02 mm/sec (for cell) / Imm/s (for module)
Target thickness: 44.5mm (without Cushioning material)
Duration: 5 min
Cell SOC: 70%
4.4. Bk Swelling Force

1) Wik %14 Test condition

R A, RS 44.5mm CRINZEMH D |
FETR LA

7t H: Step-charge, & 20 min

JftH: 1C, CD, 2.80 V, i & 20 min

Cell Jig: steel plate

Charge/discharge condition

Charge: Step-charge, rest 20 min

Discharge: 1C, CD, 2.80 V cut off, rest 20 min

2) ML R Test result

< 3,000 N

BRI 71

Cell swelling force < 22,000 N
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4.5. AR REFIRIEDIZhiRERISZIE Effect of Heat for Module Welding

4.5.1 RiFRIEKIE Allowable Welding Area:
FOVFIR R X Sk e LA M FUAd AR A X 3

Allowed welding area: On terminal area without rivet, module welding is allowed.

SEe=C el ———] |
| 2 ” | |
I X - o
SUN |3 .Mﬂ Rk
B s i i s iyttt i g compramemnd) I |

wBIRE G AR XA, RSB <120C)
4.5.2 EIEWRIE S ERYE208 Influence of Welding on Pole Height.

PREEREL . JREE AR, BRI AR (RARESD Afekid 150°C;
Welding temperature: The welding temperature at the sensing point(terminal bottom side) should be below 150 °C

RN E
Busbar welding position

it B AR R
Temperature sensing point

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

FERSAZ IR 6S 8 R X8R A X B AT I Vil , MVE P S B A B, RSB AR UIEMT, ALY A8 MBI AR CZ 0
e S B

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 Eithi57E Cell Cleaning

FERBZH BR pack REMCHT, N 4TEELRBRIMR A, I B AT i At, DERIDEH, RER BINAEAR COubRiE, HAEST
VB 58 R FH A B AR A 2R T 23

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 PR e ae A, OGN 54 AT R4S BE 7R I R 5 ) X, HA AANS N o PRI I i v 0 ZOR AR 3 LB Y
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) 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 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) 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 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 A Bk KR e BT IR, AR B SR e R AR 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
Mk HZ NETRTY (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
M ¥ (Hz]
3HESH
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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