Product Specification of L173F163

.

/FZ

5 HL A B
VR R RS

5. L173F163

&1 /& T
R H i AR N AR HE
A0 2021.04.13 WIERES
Al 2021.10.29 bEd 4.1 AR ARV FE AT XY J5 Ak 6Nm &
%N 12Nm.
1) K 4.1 HAESREE . ARV T A AR XY 7 Ak
12Nm B 54 ONm;
A2 2022.01.20 2) Hh0 4.2 W] NAE AR A L R IR
3) &7 AHE %M. Logo, 2.3.3 #h% ACR1EE..
~ =~ ) ~ Y %y
G ) AR X W % E ¥/ Sx
e ZE N IR EE JARAR
2022.1.20 2022.1.20 2022.1.20 2022.1.20 2022.1.20




Product Specification of L173F163

II




Product Specification of L173F163

= oo AL A& P

Product Specification

7 A2 5 T W

Prismatic lithium Ion Battery

5. L173F163
Model: L173F163

TR AR A PR =
CALB Co., Ltd.

III




Product Specification of L173F163

B3R Content
LTS INTRODUCTION ..ot 1
L L. B T PUIPOSE. ..ottt s ettt e st e a e e s e s st e et n et enennaene 1
1.2, f5RER CONTIAENIIALILY .......ooovvvvceeceeeeteeeee ettt s s s e s s s s se et eees s sanesaesesennenenes 1
1.3 AAFRER COOTAINALE SYSIEIM ........oecvoveeeceececeee et e e ee st sas s a e ses e et nessesnaesenesae s sesaesesaneenenens 1
2. EBIB{ER CELL DATA oo seeessneeseeissseessessssseessssss s sss st 2
2.1, FEERTRB! Cell IAENTTICATON ....vovoeeeveiiei ettt ettt 2
2.2 ZEFI S, SHIUCTUIE DALA ...eeeveveeeeeeeee ettt ettt et et eeeee et e e esee et eeeae et eeeaea e et eseaeneeeeeeseeeeeeeeseeeeeeeesenens 2
2.3. EBMEREEIHE Electrical Performance DAta .............co.ovcuiveeveceevereeeeeeeeeeesseeeseseses e ses e s s ses e s 6
3. BB TAELA R Z2PRE] OPERATION AND SAFETY LIMIT ON CELL LEVEL.....cccoominirvvieierreceieneneennnns 12
3.1 EBJEBREN VOIAZE TN ¢.ovoveoeeeeeeee e eeee e 12
3.2, ELATBRA CUITENE LMt ... rvvverroereeeesieeeeessees st essesss sttt 12
3.3, SREBRH Temperature LIMt ..........c.covivivieeeeeieeeeeeeeeeeee s ses et se s ses e sene e sneseesnessanenens 14
4 BRI LA BT REI AT ooooooovovvveevesss e ssessss st 15
PARAMETER FOR MODULE DESIGN AND PROCESS ......ooi oottt et e s aee e eaesssvaeesene s 15
4.1. A iEINfERRIE _EAIERRKIHYE Max Torque which can be applied to terminal...............coco.ovevveeueveveeevrereennnsn. 15
4.2. A iEINTERREE _EA9ER K] Max. Force which can be applied to terminal ..............ocoovevevevveeeeeeieeeeeneeeeenne. 15
4.3, WERARTKERTES] Large surface extrusion when stacking modules..............oooeveveveveveeeeeseererneeeennn. 15
4.4, BEIBIRTT SWEING FOTCE .....oovieeeeeeeeeeeeeeee ettt e st et s s seeans s nanananeeeas 15
4.5, FRAIREEITEFRERIS/NN Effect of Heat for Module Welding ............c.oooviveveveieieieeeeeeeeeeeeeeeeseneene, 16
5. fElREEE . BTERRPE Hazard Warnings, Potential Faults............coooivivoviiieeeeeeeeeeeeeeeeeee et 18
5.1. REEIMNTAIITEN Action in the ACCIAENLS ........c.oveeveceeveceeeeiceeeeeie et 20
5.2 EETITZAE COll SEOTAZE ... oo ee e e ee s s se s 20
5.3 TR EE T ATECIIEION ..o eveeeeeeeeeee oot e e e e e e ee e e e e e e e e e e e e e e s e e eeeeeeseeeeeeeees e s e s e e e e e s es e e e e et ea et e e ee e e ereeee e e eaerenn 20
5.4 FEFIZEIEEEIN Caution and ProRibition.............co.e.ievcueieeieceeeceeee et 21
BIESRE APPEIAIX......cvoceeeeecee ettt 25

v




Product Specification of L173F163

1. 9148 INTRODUCTION

1.1. BAY Purpose
AT EZ A T QU LA R 2 g B 7 A DR 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. {322 Confidentiality
FEATER AR SO 2R B R B o REFLARAT #4211

S 3 A2 B

AP EAE BABHRAL N NSRS, NEWEER.
. HERIRER.

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.

1.3.445 % Coordinate System

Z-direction: Height.
= A Zo

: Width.
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2. E8ith{S=2 CELL DATA

2.1. P2 iR 5 Cell Identification
—4ERS X 4 DMC

SR

P T30 1) A 3 T (R I A — 4R R hy, A
The DMC code and ID numbers imply the same information and both are inscribed on the cap plate.

2.1.1 IERAIRIRIEX 9 Identification of Positive and Negative Terminal

FHG RN IERARAT, 5" Fom AR A .
The symbol "+" indicates the positive pole, and the symbol "-" indicates the negative pole.
Positive Terminal
IR AR

Negative Terminal

TR

2.2. £9(F§8 Structure Data
2.2.1.E8(FE;ithR~J Cell Dimensions
R (174.440.3) x (36.4+0.15) X 230.5+0.6), & JE RS R 20%S0C, 300420 kgf
e X R X o ) Measurement conditions for thickness dimensions:
/mm tREE (with terminal) 20%S0C, 300+ 20 kgf
Cell '-e:l%tih r’]‘tmr‘;k“ess X | (174.4+0.3) x (36.4+0.15) x (217.3+0.5), &
’ EtRiE(without terminal)
Hjth 22 i /kg /
3.194+0.16
Cell Weight/kg
AR BLL . /
1.38, &£ (without terminal)
Cell Volume/L
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2.2.2. Hith9MR Cell Image

Cap Plate.

|
. Top Plate.
iR, >

AR THAR

Vent.

Terminal. .
Wk 17 J2 R

Isolation tape

e e
i L.

2.2.3. BBithZ=_Rm@{E 2 Cell Surface Condition

FEL L ) T RS /N 20 X 380 PET A 7 o (ER)
LTI R 1 BRI RS IESm A, S PC A5 i iR it -

Cell side surface is covered with PET insulation tape (blue color);

Cell top surface is covered with PET except vent, code and rivet terminal.

2.2.3.1 T{ERISSEE Cleanliness of Work Environment

TEREH DL pack BB FEF, RARIER 4 TolkbriE (ISO/TS 16949) HATIH I THKI.

A technical cleanliness plan should be executed according to automotive industry standards (ISO/TS 16949) in the process of

module and pack assemble.

2.2.3.2 EBjthBi&E Cell Cleaning

FERLA B pack $EBCAT, N2 240 AR T HEAT oV AL B, A RS B LB AR T 5740«

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.
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2.2.4. —#kE4 2D Drawing

= E— -

oo D
11640.3
174.410.3
£7(0.1
2.2.5. #1EE Exploded Diagram
cn ke '-_

ol L

L LS S

L3210 |

3%6.440.15

217. 340.5

280.5+0.6
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2.2.6. ZEpHigit Part Design

2.2.6.1. =& Can

ek Can Al3003 H14

2.2.6.2.48%5B5 Insulation Tape

N PET
Az 3 it (Color): # % (Blue)

Insulation tape &£ F (Thickness): 0.11 mm

2.2.6.3. IEfatR#RtE Positive and Negative Terminal

)M IEMRAE(AI 1060 H14), 7k4E(Al 1060 H112 & Cu T2)
Material: Positive terminal (Al 1060 H14), Negative terminal (Al 1060 H112 & Cu T2)
2) Hijh s Cell Appearance

AL Terminal

HBRE

Negative Terminal

B kL

2.2.6.4. #3 AR Top Insulation Film

2825 TR #MEl: PC, EFE: 0.325mm
Top insulation film | Material: PC, Thickness: 0.325 mm
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C A LBz

2.3. EB1EREEE Electrical Performance Data

2.3.1 = Capacity

FrifE 75 & Standard capacity: 163 Ah (1C discharge, 25°C)

2.3.2. I1ZE Power

30sec 779.00 765.75 759.50 748.50 730.25 250 A
Discharge
60sec 776.5 762.75 754.25 742.50 720.75 250 A
25°C
30sec 908.75 889.00 883.00 876.50 863.00 250 A
Charge
60sec 797.72 892.00 885.00 879.75 866.50 250A
30sec 788.00 775.50 769.00 758.50 745.00 250 A
Discharge
60sec 787.00 774.00 765.75 755.25 741.00 250 A
45°C
30sec 892.25 877.00 872.00 867.75 854.50 250A
Charge
60sec 895.75 879.00 873.00 869.25 857.50 250 A

2.3.3. ABE DC-IR

10sec 0.751 0.802 0.871 0.916
Discharge
30sec 0.820 0.871 0.957 1.008
25°C
10sec 0.988 0.849 0.791 0.781
Charge
30sec 1.157 0.980 0.892 0.888

25°C

0.2~0.5
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2.3.4. FFERHE OCV

Discharge

3.406 | 3.302 | 3.300 | 3.295 | 3.269 | 3.261 | 3.255

3.242 | 3.210 | 3.161 | 2.500

25°C

Charge

3.648 | 3.388 | 3.381 | 3.375 | 3.356 | 3.341 | 3.337

3.334 | 3.307 | 3.257 | 2.600

2.3.5. Z2illit Safety Test Results

Mk A
Mechanical
Abuse

E7i9a0
Crush

1) HH 77353 200 kN BB AL AT 30%E0HLE A 0
V:

1) 200 kN of extrusion or 30% of cell deformation or 0 V of
cell voltage;

2) HEEJy ) BT Hh R AR T A

2) Crush Direction: Press vertically in the direction of
extrusion plate;

3) FFEHEE:5£1 mm/s.

3) Crush Speed: 51 mm/s.

Level 2

Ll
Nail
Penetration

1) 100% SOC, &5 ~ &8 mm Wi =R ek LL (25+5)
mm/s PR, W E T bR 7 m B g, HE A E
I FTRIT A TUE G, AR B AR F i, %R 1 h

1) 100% SOC, penetrate the battery from the vertical
direction throughout the inside plates with 5 ~ 8 mm needle
at (25 + 5) mm/s speed (needle stays in the battery) and
observe 1 h.

Level 4

il
Vibration
Test

1) Kex R ek 6 L

1) Install the test object on the vibration table;

2) X XYZ ZAT7 A T7 e ks 8 h, HRzhilS#d%
fee 5 4T, R aE 6, R Zi— MR T, B
ZHNE 7;

2) Vibration is applied to each of the three directions of XYZ
for 8 h. Vibration test parameters are carried out in accordance
with Table 5. The vibration curve is shown in Figure
6, a temperature condition is superimposed, and the tempera
ture parameters are shown in Figure 7.

3) IRBNEAEHE 1h;

3) Stand for 1h after the vibration is over;

4) DUIFRAE R iR AT PR AR IR 3 IRk, e IR A
4) Conduct standard cycle for the cell for 3 times with
standard current to determine the capacity after vibration;

Level 2

<EUCAR safety
level >

Level 0: No effect
Level 1: Passive
protection activated
Level 2:
Defect/Damage
Level 3: Leakage, A
mass < 50%

Level 4: Venting, A
mass > 50%

Level 5: Fire or
Flame

Level 6: Rupture
Level 7: Explosion
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50 HE MR AR DI T 200 1K R P PELAEL
5) Test the cell resistance according to the standard test
method.

A
Thermal
Abuse

HiE M
Thermal
Stability

1) 100% SOC, 5°C/min FFHiRIE R M 25°Chn#A 2] 130°C,
SRIG PREF 30 434
1) 100% SOC, heat from 25°C to 130°C at a heat rate of 5°C

/min and stay 30 min.

Level 2

F R
Thermal
Runaway

1) I Bt P IEPREERR, RN E SR, &R
G2, MARENFRIRNE 3, MAEERN S E bt %
fiuk, N FARE B IR RS RS RN R T G AR AT,
SR AR AT B AR B R S — 0, B e ke B Y
X (fn i 4).
1) Heating device shall be flat or rod-shaped, and the surface
shall be covered with ceramic, metal or insulating layer. The
power requirements of the heating device are shown in Table
3. The heating device shall be in direct contact with the battery.
The size of the heating device shall not be larger than the
heated surface of the test object. The temperature sensor of
the monitoring point shall be arranged on the side far away
from the heat conduction, that is, the opposite side of the
heating device (as shown in Figure 4).
2) ki E] 100%SOC J&, fRA 1C HiRgks: 7 12
min;
2) Cell was charged to 100%SOC, and continually charged
for 12 min with 1C current;
3) SLZIABIMEEE, FFUH AR R Z X I R AT Fr4E
I
3) Start the heating device immediately and heat the test
object continuously with its maximum power;
4) SRR P G S I R A B 300 °CHt, {1k
fil, SRHMAEEE
4) When thermal runaway occurs or the temperature of the
defined monitoring point reaches 300 °C, stop triggering and
turn off the heating device;
5) R RERRIFHISFATH AR R H) 5 -
5) Whether there is thermal runaway shall be determined
according to below:

(1D IR G A r I P 1 ) 4 L S 4 25%

(1) The voltage drop of cell is more than 25% initial
voltage;

(2) M 3000 5 2k 381 e o) 2 o AR 11 e v AR R

(2) The temperature of the monitoring point reaches the

maximum working temperature specified by the battery
manufacturer;

(3) WA iR TR R IA S| dT/dt21°Cls, HFr4:3s A L.
(3) The temperature rise rate of the monitoring point reach
dT/dt =2 1 °C/s for more than 3s.

M ()RIB)BE (2)FI(3) K AR, HEKAERKE. R KE
Poyr, WGl INPRGERE R RIS R 1 h N, K

Level 4
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AEENE MRS I . R IR S50 RIZE AR E IR & Y AT N od
T TR R AT F1 T o

When (1) and (3) or (2) and (3) occur, thermal runaway is
determined. If no thermal runaway occurs, the test passes.
During the heating process and within 1 h after the heating, if
there is no fire or explosion, the test will pass. The above
conclusion should be judged by naked eyes without
disassembling the test sample.

s
Electrical
Abuse

1) 100% SOC, 1C feifi7e A= BUL R 1.5 5 1k 78

7 L, WEE 1/ Level s
Overcharge | 1) 100% SOC, 1C constant current charge to 1.5 times of
the cut-off voltage, quit charging and observe 1 h.
ik 1) 100% SOC, 1C fHIRAEE 1.5 /N, WER 1 /Mo
Over 1) 100% SOC, 1C constant current discharge 1.5 h and Level 2
Discharge | observe 1 h.
1) 100% SOC, Hh/MEEE 10 min, FEEEHFE/NT 5 mQ,
s | WEE 1N
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.
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C A LBz

2.3.6. ISR 4R Environmental Test Results

A7
Drop Test

1) 100% SOC, HibIEfuT 1 N M 1.5 m =4k F Bk
WK VEHLT 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.

Level 2

T EE A A
Temperature Cycle

1) 100% SOC, HARHIBBNBEM T, BRI ZR
MR 2 BAT IS, JEMIREL S IR, WS 1 /NI

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

according to table 1 and figure 2 for 5 cycles, and observe
1h.

Level 2

RAE
Low Pressure

1) 100% SOC, FARHIBBNESEA T, A5 alEesE b
SER 1.6 kPa, RERER, FE 6 /D, WE 1 /M.
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

KR

Seawater Immersion

1) 100% SOC, ¥ HARHIBE A 3.5% NaCl ¥l (s>
HO 2 /N, KRR SE A A R, RS 1 /N
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

10
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2.3.7. 5inilif45 R Life Test Result

FoHL: TEERAL 1C HIRFFER A 3.65
V, SRJE{E 3.65 V MEE ST AL E A I

/NTF0.05 C.

Charge: 1C constant current charge to 3.65 >4000 cycles (25°C)
V, and constant voltage charge till charge .
current is less than 0.05C in thermotank. >2000 cycles (45°C)

JiC: BL1C HIRT RS2 2.5 Vs
Discharge: 1C constant current discharge to
25V.

11
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3. Bith TELARZ2PR%] OPERATION AND SAFETY LIMIT ON CELL LEVEL

3.1. EBIEBR# Voltage limit

2 A PR Charging voltage
Safety limit O R
i i 1.8V /
Discharging voltage
FHLHR
TARRR I Charging voltage 3.65V /
Operation limit THOH LR 2.0V (T<0C) /
Discharging voltage 2.5V (T>07)

AR S DA 2 4 PR ) RS R ZH B0 pack HH B R I I 2 it

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

3.2. EBiiBR#l Current Limit

3.2.1. RAHRE 7 Discharge Operation Current Limit

% KJECHL B3 Discharge Operating Current Limit
i U {E BRI Peak Current Limit | £F£EfR | Continuous Current Limit
Temperature (°C)
BRI e () | FEEEEIT ) oo (A)
Duration (sec) Duration (sec)

55 30 163 Fra: 82
50 30 163 Frs: 82
45 30 245 Frak 163
40 30 245 Fiat 163
35 30 245 Frs: 163
30 30 245 Fiak 163
25 30 245 Fiat 163
20 30 245 Frs: 163
15 30 245 Fiak 163
10 30 245 Fiat 163
30 245 FreL 82
30 245 Rk 49
-5 30 163 FreL 49
-10 30 163 Fiak 49
-15 30 122.3 Fiat 33
-20 30 122.3 Frak 33
-25 30 82 FEs: 25
-30 30 82 FreL 25

12
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CALBwv

I

HITHAN

3.2.2 ZEEBHEHRREI Charge operation current limit (only charge direction)

75 HL HL R 1] Charge Operating Current Limit
L LR FE2E R
Temp:z:rature Peak Current Limit Continuous Current Limit
) Du}?af?ziq(l?ec) RS ISEhs((a) Duﬁfi?ﬁq(l?ec) Imax_continuous (A)
55 30 212 Fiak 130
50 30 212 Frak 130
45 30 212 Frat 163
40 30 212 £ 163
35 30 212 Frak 163
30 30 212 Frat 163
25 30 212 Frak 163
20 30 212 Frat 163
15 30 163 Frak 130
10 30 163 Frak 130
5 30 163 £ 130
0 30 163 Frak 130
-5 30 82 Frat 49
-10 30 0 £ 0
-15 30 0 Frat 0
-20 30 0 £ 0
-25 30 0 Fiak 0
-30 30 0 Frat 0

3.2.3 2 HHKRE Safety current limit

55 1.2* max 1000 1.2*I max 1000
50 1.2*I max 1000 1.2* max 1000
45 1.2* max 1000 1.2*I max 1000
40 1.2*I max 1000 1.2* max 1000
35 1.2*I max 1000 1.2* max 1000
30 1.2* max 1000 1.2*I max 1000
25 1.2*I max 1000 1.2* max 1000
20 1.2* max 1000 1.2*I max 1000
15 1.2*I max 1000 1.2* max 1000
10 1.2*1 max 1000 1.2*I max 1000
5 1.2* max 1000 1.2* max 1000

13
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Min. operation

0 1.2*1 max 1000 1.2* max 1000
-5 1.2*1 max 1000 0 0
-10 1.2*1 max 1000 0 0
-15 1.2*1 max 1000 0 0
-20 1.2*1 max 1000 0 0
-25 1.2*1 max 1000 0 0
-30 1.2*1 max 1000 0 0
3.3. iBFER#l Temperature Limit
I ren A At i 65°C TR IR IR
Max. storage This is to be ensured in an ambient temperature
BARAERRRE | oo 26 3 AP B
224 [ ] Min. storage This is to be ensured in an ambient temperature
Safety limit B LA IR . VR HL A I
; 65°C o .
Max. operation This is to be ensured in a cell core temperature
AR LR IR 0 il 2O HURIR
) . -40°C o .
Min. operation This is to be ensured in a cell core temperature
e LR IR 65°C il 2O HURIR
TAEFR Max. operation This is to be ensured in a cell core temperature
Operation limit AR TAERE -36°C TR L IR

This is to be ensured in a cell core temperature

14
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4. RARITIARSIEIEEERIR
PARAMETER FOR MODULE DESIGN AND PROCESS

4.1. aIhEINTEIRAE LAY AIHIE Max Torque which can be applied to terminal
HIAEGREE . ARYDTHAE AR T XY J7 M350k ONm (2 ZNe)

Torque strength: tangent to the cylindrical surface of the pole, the maximum is 12 Nm in the XY direction (2 h)
4.2, TIFEINTERAE ERYER AT Max. Force which can be applied to terminal
1A M6 BR k7 222 J5 15 G L a5 AR BE AN i 8mm.
(ER: AKRT 8mm FBRSUREE, BUH 24 E AR B RA4E AT DRI, Wl Rea S EUE)

M6 bolts used may not engage the adaptor more than 8mm deep after installation.

(Note: using threaded bolts larger than 8mm, or when it touches the bottom of the bolt insert opening, may result in

delamination).
2. ORI T B H R T NG, DA S AR AT 3T 10

Make sure the bolt is screwed vertically and slowly into the insert to prevent using any shear force.

4.3. HEEHAT KHEETES Large surface extrusion when stacking modules
KIEiHFE . <800 kgf

Large surface extrusion: <800 kgf
4.4. [E’fk73 Swelling Force
1) MK %A+ Test condition
R R AR
FETBHL AT
FuH: 1C, CC, 3.65 V, 0.05C # 1L, & 10 min
JitH: 1C, CD, 2.5V, &+ & 20 min
Cell Jig: steel plate
Charge/discharge condition
Charge: 1C, CC, 3.65 V, 0.05C cut off, rest 20 min
Discharge: 1C, CD, 2.5 V cut off, rest 20 min
2) JikLE F Test result

BOL <3,000N

EOL < 20,000 N

15
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4.5. {RARIEIIEHE RIS Effect of Heat for Module Welding

4.5.1 FEVFIRIRXI:

Allowable welding area
DARRAEHCoRIRG, BEARK/N 15 mm FIX N

In the area with the center of the pole as the center and diameter of 18 mm.

HARBEFRFAT1.5mm

4.5.2 REMRER E R
Influence of welding on pole height.
JRPEHT IS 7 S A SRR AR 3.20 0. 1mm DL AR AT RS T BE 29 75 RO 65 B IR T EE 2§ 2.0020.05mm, &1 R BT R .

Two important indicators need to be monitored before and after welding: the height of the pole is 3.20 £ 0.1mm, and the

distance between the bottom of the pole and the bottom of the cover plate is 2.00+ 0.05mm, as shown in the below figure.

4.5.3 BRI IERRIRRB SR :
Temperature boundary in welding process

SRBER T SRR, BRI IR AR AReRBId 120°C, M A 2 Gk Rkl %) AReiEid 60°C.
During welding, the temperature of detection point 1 (bottom of pole) shall not exceed 120 °C, and that of detection point 2

(plastic edge on pole) shall not exceed 60 °C.

16
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ﬁ%iﬂﬂ;ﬁZ o EERNNGRaE

- : <
4
PR SRR, N

17
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5. a2 . BRI Hazard Warnings, Potential Faults

I SRy AR A, I A i R I B E

IR R, RSB, FEE AR O, O E A4 L BE )

FERBAE T, v Ret Gz AR BT, I 16 F R

eI, RIEJE, fERR S DT RN, 2 5HRBIERE K fE R

RSP GRS A B

MUl fe . BT HIEERER, dibsbrn feg i, FitH TRk,

Danger to life and health caused by an electric arc if active live parts are touched;

Danger to life and health (burns, ventricular fibrillation or heart stopping) caused by body currents if active live parts are
touched;

Danger to health caused by organic substances and acids that might be emitted in case of failure conditions;

Danger of explosion and fire when operating with overvoltage, after under-voltage, at too high temperature or with too high
charge or discharge power;

Environmental hazard from released substances, e.g. electrolyte;

Hazard by mechanical impact: the housing can have sharp edges due to manufacturing process, thus special care must be
taken.

HETHERA MR RERR, RER. BN, B RaE S T Re BRI E S . 5 IER 8RS FTER b A R
HE, FARRARACIRE, THRAN. BlR%En, £EFTES, [k, FREREA.
A characteristic feature of lithium-ion cell is a high energy content with a low weight. In the event of a fault, the thermal energy

released is a multiple of the electrically usable energy. Unlike normal lead starter batteries, the electrolyte is not aqueous but
organic. The cells are gas-tightened. In other words: No gases, vapors or liquids escape during normal operation.

AFETIEFE RS & i, A EEARRIE TR LRSS, TR RE T ANER 5 7R LR AR R A SO R ) — Ik
W S S o RAE IR S LU R, AT BE RO B A Tk R A 5

Unlike normal starter batteries, the chemical hazard is not from acids and the generation of hydrogen, but from organic solvents

and the used conducting salt and their secondary chemical reactions when released in the event of a fault. Under faulty conditions,

toxic and corrosive agents might be set free.

IR A RARAL K, T AR A B RE B A S A SO R IR, R K KGR R P R A BRI, A KRB BUKEES T K K.
XA AT A A H i

If the cell bursts into flames, the scope for extinguishing the fire is limited, as the battery cell contains both oxidants and
reductive. Only cold water in large quantities should be used to extinguish the fire. This will also cool cells.

KT IEOUN , BT R R RS, RIS ZBOR, IR A IR ECR . X AT RE s S BUE W, JRRECH B AR ik
Wik AR .

In case of a short circuit, cells will be damaged due to high energy content, stable electrical arcs and welding effects. This can
cause smoke and the release of toxic and corrosive agents (gases and liquids).

IR R R (FERESRAREOLT, LKA M ARRERR A EEERRRSRA T A, FFigssf,

O AN Bl B LBk I

If live parts (under faulty conditions, the metal housing of the cell) are touched, a current hazardous to life and health can flow
through the body and may cause burns, ventricular fibrillation or even result in the heart stopping.

A, RN ERR XU, USROG S e E

Care should be taken during work with, at or inside the cells. Pay attention to the risk of electric shock and the hazard by

chemicals in the event of an accident.
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FEREAT 5 A KBRS, RIZE/DPINIES . BN, DAY B8, DMERAREINT, ResiR e, Rl aerr e &k
RIBFIE N o el T F O R R R R G DR R R, P A R BT I USR8 R .

At least two people should be present in the room when working on cells. Eye contact must be kept through a glass panel so
help can be given in the event of an accident. Cells may only be stored and operated in appropriate rooms. There is no special
degassing system inside the cell for releasing gas and electrolyte in case of cell opening. Thus special care must be taken after cell
opening.

XTA R, BUbkehd Gk ek ®) B IR AT AR RGO, BIBA AT AgkS i, Jf 262057 R 7] CALB.

Cells that have clearly overheated, experienced mechanical shocks (fallen down or fallen over) or are visibly damaged cannot
be used anymore but must be returned to CALB immediately.

ARER A SRR 5 R R O R . AR S BRI KU, RIS TERIAT RTE, TRy

Possible fault scenarios, causes and consequences are described in above statements. Each operator must be familiar with the

risk potential, the protective measures and behavioral rules and observe them accordingly.

BRI AT AHTE Protective Measures and Rules of Conduct

D HTHIBEARE&EHE (B ANHREKRT 3.65V) , FUIEX HIBHEATAHIGRER, LR BB T, BAEAREHEA
£ 50 77 R I AR AR IR A A% 1 B Lk AT, BB AE A A% 1 H LI B AT B R AT R AR . AR R i, iR NSRS 5 AR AN
FEL U A 0 25 N4 38 47 DT e o B L AE AT FR R

Work on this battery that has dangerous voltages (more than 3.65 V for each cell), particularly when it is live, must only be done
by qualified electricians with basic knowledge of traction batteries or under the management and supervision of a qualified
electricians qualified for such tasks. The cell must not be freely accessible. Access to laboratory/test bed and cell storage room
should only be subject to approval and instruction from the responsible laboratory manager.

2) BHATHHMAHICH) AR, DAFEAMAFHR PR, LETE, LIER, Z2BMAgHED .

Personal protective equipment must be worn when working on batteries (protective goggles, insulating gloves, work clothing,
safety shoes and insulating tools).

3) MBI, JELAK, KAE, WK, SERIAFIRIA . 0SS R . SR RAFIE . (RS RN, 5 A
BHRFE 2.5 m 2 REEE, ARG R AR BRVERTD K R o 15 B 2 A RL 265 00 AN R A7 JSCLE H it 28 B S e =5

Fire, sparks, open flame, shouldering objects and smoking are prohibited near batteries. Electrostatic discharge must be
avoided. Adequate ventilation must be ensured. When charging the cell, always maintain a safe distance of 2.5 m from flammable
materials, as a risk of explosion and fire must generally be assumed. Highly flammable materials must not be stored in the cell room
or test laboratory.

4) HEFHEM P RS SR TR EA R, TERAENERE, KRR SRR R R T I
AR, RS B A R S B I R R, T E TR A A AR

The electrolyte and the conducting salt from lithium-ion batteries can be toxic. Reaction products in the event of a fault may
also be caustic. Avoid damage to battery housing. Clean up discharged electrolyte immediately with acid fleece and dispose in
waste disposal container provided.

5) (XA G EM mBEAZM TR, fln, FHERER S VDI3616. T E A T LRI i Ah e M FL 4

Only use suitable and approved lifting and transport equipment, e.g. lifting gear compliant with VDI 3616. The lifting gear must
not cause any damage to the battery housing or any connecting cables.

6) MOk, BT R AARIEAE KRR FER AR, bR RS s TR . AR A IR AR S E
ANEARATATYR B T RIRAE it b o SESTRIBRS, DUREm ERAds, T8, SRR EREREDT.

NS HER AR S, £ NF RIS TAEsE IR & B, Zib e e yort.
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Generally lithium-ion batteries have a risk of explosion and fire. Warning! The metal housing of the cells may be live in the
event of a fault (even in the discharged state). Danger from electric arc or body-borne current. Avoid short circuits! Do not place any
objects or tools on the battery. Rings, wrist watches or any other metal parts on clothing must be taken off / removed when near to
batteries.

In order to preclude any further potential hazards from leaking liquids etc., no drinks or food should be consumed while working

on the cells or on the test bench.

5.1. R4ESIMIAY4TEN Action in the Accidents

UV A B IR - e T Qe AR . AE 0 T I, 18 wE AR 2 /0 T e AR SRAT Zadase, g DA 44 ] e R PR 5
R EER, ROGBMBEA . #E 5P K A2 AT 74 HE FCO, BRI . #iAss KR HL iR, 77
SR HUB L X} 5

Electrolyte on the skin: remove contaminated clothing. Rinse affected area with water for at least 15 min as an initial precaution.
If action is taken swiftly, calcium gluconate compressions or calcium gluconate gel can be applied. Inform your doctor. (Establish if
and in what quantities HF and CO can be created as a result of reacting with moisture in the air. Establish which organic electrolyte

is involved and what countermeasures are required).

LAV R AR - SLBAE AR B R AKTE MR 220 6 2. W MIIRRLEE A, A TR P R F BRI P e gte , P K B8 A MR R A5 1 o
Fr AR .

Electrolyte in the eyes: rinse immediately with lukewarm tap water for at least five minutes. Consult an ophthalmologist who will

flush with local anesthetic and also rinse with plenty of calcium gluconate. Inform your doctor.

5.2 EBith{Zfi# Cell Storage
1) APl DS A ORFE T4, RATREIA KA, 8RR AT

The storage area must be dry, as free of dust as possible and well ventilated;
2) KW RAFTR AL T 20-25% SOC R4

Storage for prolonged period should be at 20—-25% SOC;
3) FLILSIAF AL SR E B R IR »

The cells may only be stored in a designated cell room;

4) pila) R EE BRI BN 5

Room must only be accessible to authorized persons;

5) S5 IA] LA AT H I X s

Room must be dry and ventilated;

6) K AT IR AE A G AR 2 b

Store the cells on surfaces that provide electrical insulation;
7 N G i TR

Electrostatic discharge must be avoided;

8) RVFMIREX[A]: -36°C-65°C, HEF IR )T H-20-25°C;
Permissible temperature range: -36°C—65°C; temperatures -20-25°C are recommended;

5.3 ;¥SEIR Attention

RAEERAE T E A e OU S, 4 fovr i i T A R it b RGOSR, RS, A4 5 it
MR & - D AF LR SRR TR E. MR R TAE - GIRKE LT, JUsE 4 TIEEHEE.
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Autonomous operation of cells by an electrician qualified for certain tasks instructed in the operation of cells is only permissible
subject to consultation with and approval by a qualified electrician! The structural features — cabling, state of the battery pack
system, connection of the same to the battery test bench — must be checked by the qualified electrician in advance. If several
employees are working on one test bench, a work manager must be designated.

AR B 7 ST ORI TR 5 T2 40 U e LA

The work manager is responsible for ensuring that the work is carried out in conformity with the five safety rules:

WrFi%#% Disconnect

By 1k 2= 4hEE JH /2 A 17 Provide a safeguard to unintentional restart/reclosing

i f# Z AL Assure zero-potential

¥ 2 R A %% Ground and short-circuit

I 75 FH 4145 HL B 14 Cover or shield neighboring live parts

W, RAMERE T RGNS NER UL E G, A REREE R AN G . B S0 AU [ AT 2R By ik, A
3E I T DU T R AR T

As a rule, activation of the cells and/or the test bench is only permitted once the cabling and connections and the settings of all
systems have been checked! Connections and cabling must be securely routed and protected against contact. Only a suitable
battery test bench may be used to charge or discharge cells.

FEBEN RAFRIBF A N, w9 REAT L, R AT B N7 FE R, 25T P R, A 2 R T NI BT AT O A
o WA RIS, LA IEAS SIRK AR RN SRTE R e 2R )y F A o 268 e 5 B0 ZUfG £ 5 R AL A L B
IR /NEEES o

Cells may only be charged in rooms with adequate ventilation — see also protective measures and rules of conduct. When
charging in freely accessible areas, the cells must be blocked off and a clearly visible warning sign should be put up where
appropriate. The test station must be cordoned off with a safety chain to prevent persons not involved with the work on the test
bench inadvertently approaching live parts of the assembly. The pedestals of the chain must be positioned so that the minimum
distances from the live parts of the test assembly are met.

DRIIE], AR IR EGE R T, BRSSO AT e AR I ) E B DX A N S AT I X T A6 e
TEREEITI, W EBIRE, KKRGAEREE BRI & LT, MRS B A Z . fERdid g, Wik
RS .

During tests where the low voltage supply is switched on, only those persons directly involved with the tests may stay within the
demarcated area of the test station. Other persons must leave the test area. Endurance tests where the test bench remains
unsupervised during operation are only permitted on specially designed cell test benches with automatic switch-off, an extinguisher
system and ventilation. The cell status must be monitored constantly during charging.

R AL B0 250 18 2 M E

The cell must be disposed considering local regulations.

5.4 ¥ =FN1Z21LZEIA Caution and Prohibition
PRSI A RS SRR, AR, BM, BIEEGE K, B ReasliR e SR AT . E B ST I AT R .

Improper handling of lithium ion cell may cause leakage, heat, smoke, explosion, or fire. This could cause deterioration of

performance or failure. Please be sure to follow instructions carefully.

AT B ML I Safety precautions and prohibitions
B e A, R N B T e 4 DL R R R I

To assure product safety, please list the following precautions in the application’s instruction manual.
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<12 Electrical misuse

L S i A

Use dedicated charger

AR Al S P A P s r It TS R

Use or charge the battery only in the dedicated application

R IE R A T

Reverse charging is prohibited

- 78 L R UL A ) £ RV R 5 T AR 4R E 1

Charge current must be controlled by the specified value in the cell specifications

- 78 AL LR L AT 3.65 Vs

Cut-off voltage for charging must be 3.65 V

oy 00 B RV IR S i A A L PRI, A LR AU L A L S

Charger must stop charging battery by detecting cut-off current specified in the cell’s specifications
- FRL R IR A T A 7 R S T R 4R E

Discharge current must be controlled by the specified value in the product specifications

- AR O°CLAN I, TR AL FL A ZAE 2.0V BAE;

Cut-off voltage of discharging must be over 2.0 V when the temperature is below 0°C

¥ &2 Environmental misusage

AN r it BT R R R B A

Don't leave a cell near a fire or a heat source

AN B AT AE K

Don't throw a cell into a fire

AEAE IR, B, BEIRIBAE KT

Don't immerse, throw, and wet cell in water / seawater

HAth Others

ANEALE I BB (BlangRe, 18227])

Don’t store metallic objects (such as keys or screwdriver) near the cell.
AN AT <5 A LE R it

Don't short circuit (+) and (-) terminals with metallic object intentionally.
ANEAFTFHIRBIR, et Bt 22 T ) 2 it

Don't pierce cells with a sharp object such as a needle, or screwdrivers.
ANEAE IR, B e, e b g R A

Don't heat a part of cells with heating objects such as a soldering iron.
ANEAFHEY), T EeT Rk,

Don't hit cells with heavy objects such as a hammer, or heavy weights.
ANEEREE A, BOK AR, B AR

Don't step on cells, or throw or drop a cell on the hard floor.
A, BE BRI, O,

Don't disassemble a cell or modify the cell design including electric circuit.

ANELE AR B R ] AR
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Don't solder anything on cells directly.

ANTEEAGE FH 7 B ) R AR T ) L 5

Don't use seriously scratch or deform cells.

ANERG AR, B, B R AR

Don't put the a cell into a microwave oven, dryer, or a high-pressure container

AN A AR

Don’t disassemble cells.

ANELR T KIS A

Don’t expose to water splashing condition.

AN TR RN

Don’t expose to heavy humidity condition.

R R AR BA T A e, A AR

Don’t use after drop accident.

e AR, W0 DR 52 78 HELES T T

Before using charger, be sure to read the charger’s user manual.

FERG Rt 2 2 21 W P BB 2 i, AR 352 S T P 0 o

Before installing and removing cells from application, be sure to read the application’s user manual.

n SR L TR B ARG — B T, IR SOR i AR H] BRI, FE IR T, AFAE iR AA A FE ATy, IS Rand aid
(Y75 & Wi (20% SOC, 124H) .

If cell needs to be stored for a long period, cells should be removed from the application and stored in a proper place under
room temperature conditions and consider the described available leaving period (12 months at 20% SOC). While the cell is

charged, used and stored, keep it away from object materials with static charge.

#4& Warning

URSRAEAR E A YR SE RS L, A LR FE R

Stop charging cells if charging isn't completed within the specified time.

USRI AG S R, PERIR, AR, ATY, sEEMN, FEE, BRI R A AR R R O, A5 A .

Stop using cells if the battery becomes abnormally hot, develops an odor, becomes discolored, deformed, or develops any
other abnormal conditions during use, charge, discharge, or storage.

ARG B IRV B A S, SR S YR IAR  n SRR A T 2 Ak 3B R SR AR, LRI O RS K AT IR e . SR R
IR ARG, VIZIER RS o F R /K e i AR B JE 2 B R =

Keep away from fire or hot heat sources immediately when a leakage or foul odors are detected. If liquid leaks onto your skin or
cloths, wash it out with plenty of fresh water immediately if liquid leaks from cells and gets into your eyes, don't rub your eyes. Wash
your eyes out with plenty of clean water and seek medical attention immediately.

R SR R S AR, S e T P A

If the terminals of cells become dirty, wipe them with a dry cloth before using the cells.

R R BEAE UL MR VS ARE T o AN GBI T

Cells can be used within the following temperature ranges. Don't exceed these ranges.

fERIAT, IS 2 I A8 20 78 wa A

Cover terminals with proper insulating tape before disposal.

AL (2.5 V) Ja, AERRHIE 6 ALl E.
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Don’t leave cells over 6 months after discharging cut-off (2.5 V).
K M TBORCE S, AR RE AR R A, MM LA R TAR, IR R R
After long storage and leaving period, if charging and operating is not available, stop the charging and operating, contact the

service center.
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B3R Appendix

1 IR RIS B IR (R L AT ]

Temperature cycle test: temperature and time for single cycle

BE O B E (min) FiHEE (min) RERLZE (°C/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

2. R R KR

Schematic diagram of temperature cycle test

100

. 7N
\

A (C)
S

T T T
0 100 200 300 100 500
it 8 (min)

3. PR E TR kR

Power selection of heating device

WX REEE E (Wh) InAEERKRIR (W)
E<100 30~300
100<E<400 300~1000
400<E<800 300~2000
E=800 >600

4. 0 fh I L FEE A TR PO A B A B R

Schematic diagram of temperature sensor layout when heating is triggered
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PR R ElEA i1 [EfEfzERM T

—A— - s
1 = hnhdEREapEce)
|| H ®  EEiE
1 ® e s
5. RAN M SHL
Vibration test parameters
HREAR EXGaLa=]
BTEhA NS FeTE | 8h
I EEIRIE 30.8m/s2
Mk HZ NHZREE (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
6. 9% 50 Hh 28
Vibration curve
. 100
=
= 10
N
¥
¥
g1
5
it
0,1 +
1 10 100 1000 10000
B ¥ [Hz)
7RESH
Temperature parameters
T‘J
i
Te
4
- I.c M\ 135min ¥420min
[ ILa l 11.¢ von 135min bis 420min l Ila ]
60 120 180 240 100 60 420 480

26




