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ARIEE M Terms & Definition

Ri& & X
Terms Definition
HhAHAT AR R A A .
CALB China Lithium Battery Technology Co., Ltd.
) ASHRE T SRR T BB AE T I L14BNS8A T 78 L B Al A I A it
"Product” in this specification refers to L148N58A rechargeable Lithium nickel manganese cobalt oxide
Product
battery produced by CALB.
% AR SEAS RS T TR P A A F] L AL EAS A
Customer "Customer" means the companies, enterprises or individuals who purchase the products described in this
specification.
= IR FORIR A 25+2°C 5 (A Bk F 4RIA 55
Room Temperature Indicates a room or natural environment with a temperature of 25+2C.
R I b IEAR AR A IR
Cell Temperature The temperature of the cell positive terminal.
7o AR F, L ZE A S 14D I 8] P L O 2 R I BT R B HRAE, B BE A B T A A R A
(C-Rate) #, @H TR CERR.
Charge or Discharge The current value that the battery need to discharge its rated capacity in a stated time, which equal to a
Rate multiple of the rated capacity of the battery on the data value, usually expressed with the letter “C”.
TR R E AR R R, R R B B T R, R DOZ I AUE B2 AR,
LR Pt 2 R [ 3 I BOOLH AT I AL IRHL, BRIV TEH 5 i o
Cycle life With the repeated charging and discharging, the battery's capacity will gradually decline. Usually the rated

capacity of the battery is a standard, the number of charge-discharge cycles a battery can go through before it
reaches 80% of its rated capacity called cycle life.

TH B E (OCV)

Open circuit voltage

TF it Fi Mo 17 A1 R ER VS IR I I R b T A7 AR 2 ] ) R 2
Open-circuit voltage is the difference of electrical potential between two terminals of a device when
disconnected from any circuit.

TAEHE
Operating Voltage

A RS SOPR TR L S B AT LS, SR BT R R A1 BRI, PRV P B AD £ LA 2

TAE R S RMCT IT RS L, R AR AT L A I 5 a0 2 e IR AR A P BELRITIRIC 48 P BEL T ol )
BT

Operating voltage, also known as the discharge voltage or load voltage, is defined as the potential
difference between the battery terminals when the current transmits through the external circuit. Working voltage
is always lower than the open circuit voltage, because when the current transmits through the battery internal,
the polarization resistance and ohmic resistance must be overcome.

PRt 7E
Standard Charging

FEiR T, PAUSCHFFLE A B AR AR i E4.35V, AE7E4.35V M EEFFE R H AR HIN TR
0.05C

At room temperature, charged to 4.35V at a constant current of 1/3C, and then, changed continuously with
constant voltage of 4.35V until the current was not more than 0.05C.

P R I TS T i, AR T I 78 U5 E TR R S0k .

SIRriEEN
e This is the recommended charging method for the product. Please refer to Technical Parameters table for
Step-charge . .
charging methods at different temperatures.
PR Ei T, AICIERFFLBRE2.75V

Standard Discharging

At room temperature, discharged to 2.75V at a constant current of 1C.

e HARES (SOC)
State of charge

R R R E T 2, RN NEESE, AR b SOC A REA e i Rt A
RO ORAIE R 0 e P A oy 0 22 4

The percentage of remaining energy. Only with estimating the battery SOC accurately can improve the
utilization efficiency of the battery, and ensure the battery life and safety.

bR 2
Units of measurement

“V? (Volt) R4y, LA
“V” (Volt) ,Unit of voltage




“A” (Ampere) Z1%, HLIRLEALT
“A” (Ampere) ,Unit of current

“Ah” (Ampere-Hour) 28/, FLfRjEALAL
“Ah” (Ampere-Hour) ,Unit of electric charge

“Wh” (Watt-Hour) FLAE-/NiF, BEE AL
“Wh” (Watt-Hour) ,Unit of energy

“mQ” (Milliohm) ZRR4, HiBH AL
“mQ” (Milliohm) ,Unit of resistance

“oC” (degree Celsius) 5% K&, w2 Bl
“°oC” (degree Celsius) ,Unit of temperature

“mm” (millimeter) K, K& HA7
“mm” (millimeter) ,Unit of length

“s” (second) AP, /AL
“s” (second) ,Unit of time

“Hz” (Hertz) ##%%, iz HAr
“Hz” (Hertz) ,Unit of frequency

1. i&FSE Scope of Application

AP AR PR T T QT P ) L148N50 1 78 LR ES AR ER B AV K i S H P PERE . BOREDR R AR R I

This specification covers the performance indexes, technical requirements and safety issue of the L148N58A rechargeable Lithium nickel

manganese cobalt oxide battery manufactured by CALB.

2. FZEaE 3 Product Parameter

2.1 {5 B Product Information

=2 i SHUL HE
NO. Items Parameter Remarks
FrUET
1 HUE A i S0 Ah Standard Discharge
Rated Capacity 51 AR 1/3C i
1/3C Discharge
5 05 L Standard Discharge
Rated Voltage 371V 1/3C i
) 1/3C Discharge
FRUETHE
3 AT BE 183 Wh Standard Discharge
Rated Energy 1/3C it H
189.21 Wh 1/3C Discharge
5 L 860+50¢g /
Weight -
L1
6 PR 402 cm?® /
Volume
PR R L/3C B ea
! Mass Energy Density 220 Whkg 1/3C Discharge
TR RE 2 1/3C JiH
8 Volume Energy Density 470 WhiL 1/3C Discharge
0 S2yH RN >
KL (ACR) 70%S0C, =i, 2T, 1000 Hz
9 - . 0.55~0.75 mQ 70%SOC, Room Temperature, AC Impedance,
Alternating Current Resistance 1000 Hz




70%S0OC, =iffi, 1C 7. J(H 10s

10 Directquc]:%rr(er?tcRRe;istance 1.3~2.1 mQ 70%SOC, Room Temperature, 1C
Charge/Discharge for 10s
70 LR 90~
Charging Temperature 20-55°C /
TG I [
1 Temperature DischarmilnEEflliIé{n; erature -30-55%C /
Range ging P
A ==
Storage Temperature
2.75~4.30 V 0C<T<H55T
12 "o 2.50~4.30 V 20C<T<0C
Voltage Range
2.00~4.30 V 30 C<T<-20C
2.2 FE @M Cell Image

o T

Vent
Terminal plate QI

(S ERRIEER

Polarity mark
AR IR

Isolation tape
g1

77 i AU
Cell Image



2.3 = G ER 1 Product Component

R
Exploded Diagram

Buttom insulation film

IR

W
Insulation tape

0T L 48 2%

Side insulation

PET
git: WA
JEJE: 0.08 mm
Color: Blue
Thickness: 0.08 mm

“#5Z THAR Toi I LA 2% #MEL: ABS, JEFE: 1.2mm
Top insulation film Top surface insulation Material: ABS, Thickness: 1.2 mm
AR IRAR JER TH] FEL 4 2% AL PET, JEE: 0.175mm
Outer bottom insulation Bottom surface Material : PET, Thickness : 0.175mm
film insulation (Transparent)
7 & FEL L PN A PR 5
Feik Insulate the internal and Al 3003 H14
Can external environment of
the battery
Rem A Hud O
Pos,iﬁﬁﬁ*gﬁlmn Energy exchange Al 1060 H14
interface
B R A B
FREHEAE fo s
Negative Column Energy exchange Al 1060 H112 & Cu T2
interface

2.4 =G E 4 Product Drawing




FEEERR

B #Welding penetration=<1. Thmm

HE4 B8 2L KVelding penetration<Zm
i e

148.240. 2 (Insulation top

101, 9110, 30

98 1240, 40

Ry
Y 148.240.15
iy I #i# FiMel téomm in this area<1. 5am
40.640.3

a6 0

\910.9
@k 0

114.6+0.3

it/ HIS
2D Drawing

26, 6610, 15(70% S0C, 100 + 10Kg£)

e
W Width 148.240.15
T J7 B 26.66+0.15
Thickness (70%SOC, 100+ 10Kgf)
513
H Height 101.9140.3
3. FZmaEEE Product Performance
3.1 FEEE M AE Charging Performance
22 yH A Z
) £ FRMETE 0-100%S0C 4y ah
Room Temperature Standard Charge About 4h
£ 55min
9 I Bk 70 H 0~80%S0C About 55min
Room Temperature Step-charge 0~95%S0OC #£] 90min
About 90min
#) 55min
. B R 78 H 0~80%S0C Y _
3 45°C Step-ch 0~95%S0C About 55min
ep-charge £390min




About 90min

LN Q\
4 e Bt 7e 0-95%S0C #111.5h
Step-charge About 11.5h
LN Q\
5 20°C s 0-95%S0C #122h
Step-charge About 22h

3.2 R 4 A€ Discharging Performance

FEER T, FARAEFS T IEFEI R, EAN R M B R, TR S EE R R R
Charge the battery fully by standard charging method at room temperature, and discharge the battery to cut-off voltage at different temperatures.
The relationship between discharge current and capacity is shown in the following table:

yE
i O L HL P 92,75
Room =51 Ah . : .
The discharging cut-off voltage is 2.75V
Temperature
45°C >51 AR _ T Eﬁ_fé&ut EEEJ\]ZJSV.
1/3C The discharging cut-off voltage is 2.75V
e =44 AR _ ﬁiEﬁ_éjut EEJE\JZ.BV_
The discharging cut-off voltage is 2.75V
20 40 AN HRBIERER25Y
The discharging cut-off voltage is 2.5V
= =50 AR _ ﬁﬁzEE_Eiut EEH:jymsv.
The discharging cut-off voltage is 2.75V
45C >50 AR _ ﬁiE&_éjut EEEjyz.75v_
1c The discharging cut-off voltage is 2.75V
0C >43 Ah _ ﬁﬁzEE_E&ut EEH:%JZJSV.
The discharging cut-off voltage is 2.75V
20C =42 Ah BRI A28V
The discharging cut-off voltage is 2.5V
3.3 oM IIER Impulse Power
10sec 931.5 882.1 872.0 843.8 556.0
L GEN
Discharge
30sec 922.7 820.0 764.9 737.4 417.0
25<C
10sec 262.0 646.0 681.4 686.0 755.2
A
Charge
30sec 189.6 434.8 481.9 487.5 496.8
0T .BQEE‘ 10sec 756.9 625.7 416.7 211.6 155.0
Discharge




30sec 681.2 483.0 364.0 206.0 116.3
10sec 63.2 140.0 145.0 152.0 167.2
FH
Charge
30sec 419 91.0 102.4 110.9 127.3
10sec 480.6 224.7 141.1 98.0 60.5
JCH
Discharge
30sec 360.5 216.0 105.8 68.6 42.4
-20<C
10sec 12.3 55.0 73.0 76.2 87.4
FH
Charge
30sec 8.4 28.5 53.0 67.0 83.0

3.4 B3R EE Cycle Performance

EiR
Room Temperature

Charge: >2000 cycles
1.2C-3.83V, 1.0C-3.89V, 0.85C-3.95V, 0.75C-4.08V, 0.6C-
411V, 0.5C-4.19V, 0.33C-4.22V, 0.15C-4.25V

45°C Discharge: 1.0C-2.75V >800 cycles

3.5 RE M &€ Temperature Performance

T>60C A FuvF HL b AL T 60 C FREE

The temperature to keep the battery is not allow higher than 60 <C

BRI A B TR AN I 180K, EELEI [A] AN i id 8h

50°C<T<60C The cumulative time of the warranty period should not exceed 180 days, and the
continuous time should not exceed 8h

JRARHASA N B UE B (R AN 540K, TSR AN id 12h

40C<T<50TC The cumulative time of the warranty period should not exceed 540 days, and the
continuous time should not exceed 12h
N -
20C<T=40°C e 8T SR X

Recommended Temperature Range

IR 5 IS 7SR H S 45 it A7 vt i B2 1 sy 30 757 Sl Pl B X )
-40C<T<20C Necessary measures should be taken to raise the temperature of the product to the
recommended temperature range, after a long-term storage

A b AL TR T-40 C 3RS

The temperature to keep the battery is not allow lower than -40 <C

T<-40C




3.5 &2 EE Safety Performance

1) HrHESIAF] 100 kN ok FL AR BIA F] 15%5k L E N 0 V;
1) 100 kN of extrusion or 15% of cell deformation or 0 V of cell
voltage;

g’:ﬁ] 2) B 7 I BT R 5 Level 2
2) Crush Direction: Crush vertically in the direction of the plate;
3) FFEMEE 54 mmis.
3) Crush Speed: 5+ mm/s.
D BN R 2R & L
1) Install the test object on the vibration table;
2) X XYZ ZA T A5 1 ndRs) 8 h, IR S i
LA MR LT, dRShiiZnE 2, R EN—AMNEE TR, RES
{0
Mechanical HOLK 3;
Abuse 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
. 1. The vibration curve is shown in Figure
. ?)‘E.ZJJ 2, a temperature condition is superimposed, and the temperature pa | Level 2
Vibration Test -
rameters are shown in Figure 3.
3) IRENAREFE 1h;
3) Stand for 1h after the vibration is over;
4) LAbRE BT I AT ARHEDG IR 33k, W e R A R
4) Conduct standard cycle for the cell for 3 times with standard
current to determine the capacity after vibration;
5) FEIRARALII 7 20 s i py BEAE .
5) Test the cell resistance according to the standard test method.
1> 100% SOC, 5°C/min FJTFHRE A 25°CM#AF] 130°C, 44
Ak AR E JE AR 30 4l
TXELTS ! ;Paegirl??; 1) 100% SOC, heat from 25°C to 130°C at a heat rate of 5°C/min Level 2
and stay 30 min.
w75 1C fHL 7 HL & 140%S0OC Level 4
Overcharge | CC mode, 1C, SOC140% cutoff
ol I 1C fH i, 90min
Electrical D_Over CC discharge, 1C, 90min Level 2
ADUS6 ischarge
1) 100% SOC, Hijb4MEH 10 min, JEE BN 5 mQ, M
R SV N Y
Extg?rilu?thort 1) 100% SOC, 10 min of cell external short circuit and the Level 2
external short circuit resistance is less than 5 mQ, observe 1 h.
1) 100% SOC, FHil1E fisii i) M 1.5 m i FZAL B Hk& 2
EyEgt | KUBHLED b, R 1/ Level 2
Drop Test 1) 100% SOC, two terminals of cell faces down from a height of
7o O OR 1.5 m onto the cement floor and observe 1 h.
Environmenta 1) 100% SOC, AR bNREFR S, WEMIEEILEE 4
| Test BREEGEF | PR SHATURTE, FEFRUCELS K, WEE 1/
Temperature | 1) 100% SOC, cell was put into the temperature box, and Level 2
Cycle temperature of the temperature box was adjusted

according to table 4 and figure 5 for 5 cycles, and observe 1 h.

<EUCAR safety
level >

Level 0: 50

Level 0: No effect
Level 1: R34 jiti
WG

Level 1: Passive
protection activated
Level 2: #{d5i3R
Level 2:
Defect/Damage

Level 3: i, &
e <50%

Level 3: Leakage, A
mass < 50%

Level 4: J§<, =
2 >50%

Level 4: Venting, A
mass > 50%

Level 5:% k.

Level 5: Fire or Flame
Level 6: B

Level 6: Rupture
Level 7: J&JE

Level 7: Explosion




1) 100% SOC, HAH AU, 5 A Uk
J911.6 kPa, JBIENEIR, #E 6 /N, WEL 1/,

-
Uk 1) 100% SOC, cell was put into a low-pressure chamber, air Level 2
Low Pressure ' i i
pressure was adjusted to 11.6 kPa in ambient temperature,
stand for 6 h and observe 1 h.
1) 100% SOC, H#f HfkHtIZ A 3.5% NaCl ¥ (i &7 %0
wikii | H 2N, KERRISE A A i, W8 1/
Seawater 1> 100% SOC, cell was immersed in 3.5% (mass fraction) NaCl Level 2
Immersion

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

4. $ARZFEK Technical Requirement

4.1 BB EPRHI Voltage Limit

Chafgi?g%(};?tage 43V /
2 A 23V (1200)
Safety limit P » : -
’ Discf?fr%}n%}\ilta e 21V (20C<T<0C) /
ging vottag 1.8V (-30°C <T<-207C)
Chafgi?g%(}iage 430V /
TAERR I >0
Operation limit TR HL R 275V (T=00)
P Dischargin v;)Ita e 25V (20C<T<0C) /
ging voTtag 2.0V (-30°C <T<-207C)
TAEIE S 24 i R B ]
Operating and Safety Voltage limit
45
4
35 — R TR
2 Charge operating
o 3 A
E Charge safety
35 l — WAL R
Discharge operating
| - L2 A LR
2 | Dischargle safety
1.5

-40

-30

-20 -10 0 10 20 30 40 50 60

Temperature/°C




4.2 B PBR#$I Current Limit

10

I8 EEL 37 BR 1] Peak Current Limit
T ORI (A) AR (A
Temperature (°C) Discharging current (A) Charging current (A)
10s 30s 10s 30s
55 134 123 51 30
50 284 248 103 61
45 340 309 181 122
40 340 309 186 125
35 340 309 193 130
30 340 309 202 137
25 363 331 206 139
20 344 312 150 99
15 306 292 129 82
10 275 270 107 67
5 253 251 68 47
0 247 231 53 37
-5 206 210 38 32
-10 181 184 34 27
-15 175 156 30 24
-20 170 125 25 20
-25 70 71 0 0
-30 53 46 0 0
S e o o o o o 45°C<T
F V35 91 T<- -20°C<T | -10°C<T | gec<T | 10°C<T | 15°C<T | 20°C<T . ™
Cell temperature range 200c | <-10°C | <o°c | <1oec | <i1s°C | <20°C | <as°c | SPC | ssec
SRR TS R
Maximum charging current . 0.05C 0.1C 0.2C 0.5C 0.8C 1.2C 0.8C .
ging E: R iF
allowed Not Not
= : - 0 o
BT L R allowed allowed
The voltage limitation of the 4.10V 4,10V 4.35vV 3.95vV 3.90v 3.83Vv 4.10V
maximum charging current
4.3 ;2 EPR#I Temperature Limit
RAERRE | g | ZEBNI LRI
Max. storage This is to be ensured in an ambient temperature
RRERRE | g | ZARENIFEGRRE
224 TR Min. storage This is to be ensured in an ambient temperature
Safety Nmit g 1 e i e . VIR A LI
. 60°C L .
Max. operation This is to be ensured in a cell core temperature
AR LR IR -35°C IR B IR
Min. operation This is to be ensured in a cell core temperature
TAERR 1 i LRI 55°C IR B IR
Operation limit Max. operation This is to be ensured in a cell core temperature




AR AR

Min. operation -30°C

2R H S IR
This is to be ensured in a cell core temperature

4.4 FAHOPEINEEPR{E Acceleration limit for mechanical shock

Y 7717 direction : #60g;
X, Z 7717 direction: #35g;
¥4 1] Duration: 30ms;

4.5 & £|f) Safety Vent

1)IBE Function: 7E 224 4k HFoB i BB P4 38 15 /7 Degassing during safety event to maintain inner pressure in a cell low.

2)HES i #R Degassing area: 1282mm?

mI

LS 10.7
B 5
C RE.25

4.6 Y&Hf Fuse

1) H T TS [ s HLJARAR A T 2%

Cell fuse melting time vs. current characteristics

L£L A2

F..T&-iﬁ'ﬁiﬁi?"

| ,I Max 7.5!nm

.

S50Ah Fuse

500 700 900 1100

1300 1500 1700 1900 2100

Current/A

11



5. fR4AI% I A K id F25F = E I Parameter for Module Design and Process

5.1. AIAEANFERRAE LAY & K HI%E Max Torque which can be applied to terminal

AR TR ARD) T AL AE T XY J7 1A ok 6 Nmo (2 /M)

Torque strength: tangent to the cylindrical surface of the pole, the maximum is 6 Nm in the XY direction (2 h)

5.2. AJ e NTERR4E _E A9 K 71 Max. Force which can be applied to terminal

WAE RS2 7. <800 N (xy Jilf) , <800 (z Jif) .
Static force at terminal: Max. 800 N in X, y axis (2h), Max. 800 N in z axis (2h).

5.3. {RHRLA R BTHIESES B Compression parameter during module assembly

JE4EXHK: 148mm * 102 mm

Compression area: 148 mm * 102 mm

JESF#E: 0.02 mm/sec (K HLIE) / Imm/s (X #E4H)
Compression speed: 0.02 mm/sec (for cell) / Imm/s (for module)
HAREE: 27.0mm CHZERHED

Target thickness: 27.0mm (with Cushioning material )
PRAFIF 1) 5 min

Duration: 5 min

it SOC: 70%

Cell SOC: 70%

5.4. fg Rk 77 Swelling Force

1) WS+ Test condition

Hh e B AR, HIBEAEZE 27.0mm CINZE MM D ;

The battery clamp: steel plate, the battery is compressed to 27.0mm (with buffer material)
7878 L 441 Charge/discharge condition

75 Hi: Step-charge, &% & 20 min

Charge: Step-charge, rest 20 min

JitH: 1C, CD, 2.75 V, ## & 20 min

Discharge: 1C, CD, 2.75 V cut off, rest 20 min

2) MR EE F Test result

BOL <4,000 N

EOL < 20,000 N

5.5. {R4A IR F2 IR B RS2 Effect of Heat for Module Welding

4.5.1 f s X 18, Allowable welding area
OV DA 0 25 DAAM A HARAR R [X 35,

Allowed welding area: On terminal area without rivet, module welding is allowed.
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HE 4R EEEFEVelding penetration<l. 75mm :
i & O WEHERNeltdown in this area<l. 5m

EE 4 BB T E el ding peneLl'aLiOn(?{um/.f %y

BbG N £10.9
28.0
4.5.2 SRR T BE 52 Influence of welding on pole height

SRR R, PRI AUREE (RAERHD AReiiid 150°C;
Welding temperature: The welding temperature at the sensing point(terminal bottom side) should be below 150°C

PR

Busbar welding position

Temperature sensing point

6. IE4i;F EE N Precautions for Transportation

HLH R TE 20%~70%7f HUIRZS TR AR T I8, (Eigfid F2rh R b RIZARED . P BBt R Bk B ARy k, AR5 E.
EHTRE. KE. RIS OB T HEM. Firtsiiig 2 i MH/T 1020-2013 (# i s i) .
The batteries, which should be kept between 20% and 70% SOC must be packed in boxes for transportation. They are also should be

prevented from vibration, shock, extrusion, sun-scorched and rain-drenched. It could be delivered by the transportation like a car, a train or a
boat. If it will be delivered by air, please refer to MH/T 1020-2013 Standards for transport of lithium batteries by air.

7. W7F £ B ZEIN Precautions for Storage

LI AR GBI 6 AN )3) FEPREEIR B -20°C~25°CHIE s . THu@E XK=, % 5 R i e Hefid, 3 25 KR S PR . 72
PG UR L 1 b S LN W o 1 A s e e
The batteries should be stored (more than 6 month) in a clear, dry and ventilated room under ambient temperature of -20°C~25°C, and it

should be kept away from caustic material, combustion source and heat source. Do not turn over battery during storage; mechanical shock
and stress should be avoided.

KHIAHI A7 X AT — AR AEZE T B4R, HLitAE 20~50% SOC IRA T AT -

If the batteries kept unused for a long time, it should be charged and discharged at the standard model every six months. Store the battery
in the state of 20~50% SOC .
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8. FLEF = ZEIN Precautions for Charging

8.1 FLEHJA Charging Current

78 H F A A5 T A A S AR 0 Fo VR R R TR R . A e T P R TR R T R L S B b I R B e R L ML RE
Mz VERe R L, ] BE o S BOR AER .
The charging current should not be higher than the maximum value described in this specification. If the current is higher than the

recommenced one , it could bring about a series of problems , such as charging and discharging performance, mechanical property and safety,
or even leads to overheat and leakage

8.2 FEEEHJE Charging Voltage

70 HH R A I A A 1 AR (2B X FE R e . e E T R T AR TR L R AEL R, T BRI RS B I TR B R e R . AL
PERERI 22 PERE R IR, JEAT e R EUR PEm
The charging voltage should not be higher than the maximum value described in this specification. If the voltage is higher than the

maximum value, it could bring about a series of problems, such as charging and discharging performance, mechanical property and safety, or
even leads to overheat and leakage.

8.3 7£EEE Charging Temperature

FEL A ZIE 26508 78 FLIRLEE = -20°C~B5°C TGl N 1EAT 78 FL (PR W BE AR S 4R -
The battery should be charged under the absolute charging temperature of -20°C~55°C (As shown in the technical parameters table)
8.4 2 [ [5)FEH Reversal charging

IR A IR, AR R A TS i . A B IE U &, R S BOR IR R R AR

Properly connect the terminals of positive and negative of the batteries. The reversal charging is forbidden. If the polarity is reversed, the
battery will be damaged and safety problem may occur

9. FER;EESEI Precautions for Discharging

9.1 B B3R Discharging Current

TR AR AN R A A F U A R TR AL, KA 2 S BCE I A BRSO W e R B, e Bl E
HE T L S EE 0 S8 A0 i 17 0

The discharging current should not be higher than the maximum value described in this specification. Discharging with a higher current
may result in the capacity fade and over-heat, even smoke or black material ejected from the case

9.2 MR E Discharging Temperature

B DA ZBUFE 44 5 R LIRS - -30°C~B5°C ) ¥ [l P BEAT J0H (PR LB R S 5038)

The battery should be discharged under the absolute discharging temperature of -30°C~55°C (As shown in the Technical Parameters
table).
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9.

3 28 1E33HIER Over Discharging

FE R IE R A A R, N2k L B AR G 1 b TR R A A, A A T, R S BRI R R A e A R

During normal usage, the battery management system should be applied to avoid over discharging. Once over discharging happens, the

battery will be damaged or safety problem may occur.

R R, R RMKIIRAE A I, e TR T BB R AL TR RS . B b R R A R, Rt

EMFEE, 1kEABAL T 20~50%7H HUIRZS o

What should be paid attention to is that the battery can be in the state of over discharging because of self-discharging during the long
time storage. To avoid over discharging, the battery should be charged according to a fixed schedule, keep the battery within the 20~50%

SOC.

10. B 3%1E;F = 51N Cautions of Battery Operation

1T, A0 AR T AN R AR AR IR

Please read the instructions carefully and pay attention to the marks on the surface of battery before use.

2. (AR, POZERIR. KR, VIZVET R, ZRIREATE . phil R

During operation, please keep the cell away from heat source, fire source. Never beat, drop or shock the cell.

3. 8 1k E AR AR AT B B R AR 7

Do not directly solder the cell or pierce it with a nail or other sharp object.

4. ZRIER R R, DR el M. EREEA S I e s

Do not turn over battery. Keep it from strike, throw, tread or bending.

5. ZF 1A H i, DAk Sal, it E A

Do not make battery short-circuited, in order to avoid from danger incurring or battery damage.

6. JRFF HIIG 224 2 AL B, ANEHR K EK .

Discarded battery should be well disposed. Do not throw it into the fire or water.

7. AR A REAE I T R T I FE AR T A

This battery only can be used with the specified charger for lithium-ion battery.

8. FLHL AR T R S

Precautions for the Design of Battery Box.

FELHL AT A A 8 RO P2 AR AIE L P 0 FRL it B 32 AU o i

Battery box should have enough mechanical strength to make sure that the battery inside would avoid mechanical shock;

FEL LT P 2 PR PR FS S AN IS A B R PR32 £ 5

Places inside of the box which are used to fix batteries should not have sharp edges;
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FELTBAR AR5 T I 78 7025 F8 B AR L R IR 8, e T P T AR SR B T 1 5 5 RS e Rt o R, P BT AN AR HH BT R PR IE
FUE;
The cooling issue of the battery box should be fully considered. Overheating damages to cells or batteries caused by battery box thermal

design problem, CALB will not assume responsibility for such quality assurance;

R AR B TE R 78 23 R F B 7K s B 2R IR A, R T A 06 20 AL B R R HE R B K Bl RS R, BT K. Bk i
SER RSB RBR A, A%, RO AR 2 RIE ST

Battery box design should be fully considered about the battery waterproof and dustproof problem, battery box must meet the relevant national
standards for water and dust levels. Cell or battery damage due to water, dust problems caused (such as corrosion, rust, etc.), CALB will not

assume responsibility for such quality assurance.

B SE AR L R P R € A 2 AN e s 2 S P T IS R 00 T 4 %%, ANREIH AL LS 2R JE A R BE R . &) 5 FRMLTE g D At
BB, ZNR P S st B L AE A Rt A AN A 2 B R i . A R IE R DL L BORIAT LB Y, T RRIE R K SER . A Y
LM AR FIBER . PCIR. PET IR, MBS PU ST INRA S 1%, B4 T RIEH R AT

The blue insulating films, which wrapped over the metal shell batteries, can only provide insulation for the cell transportation. The films
can’t provide the stable insulation protections for battery modules. The additional insulation protection measures should be added to the
surface of cells according to the usage conditions, when the cells are used as modules or systems. Otherwise fire may occur. We suggest to
use plastic, PC, PET, Rubber and foaming PU,etc to be the insulation protection material. Please contact our company for more information.

9. Vil [1)3% 48 Connection of the Cells

A P SE PR b 2R T BEARAEAE R Jr, TR SRR A AN, B TRES FBEEMAR, ThRERRL.
Rub the terminals and bus bar with sandpaper before usage to make sure that there isn’t oxide layer; otherwise poor contact may incur which

may leads to improper function.

FRVUE AR ok et . HVAE 1C OB RIS, 3 AR SR RN ORE R <3mV, AT LR BREAS B v L K 3 B0 S
R

Aluminum material is suggested to connect the terminals. When the battery was discharged at 1C, the voltage between the terminals and bus
bar should not reduce more than 3mV. It ensured that exceptional heat did not occur to the battery because of the augment of contacting

resistance.

10. i BE RS S Applications of Battery Management System (BMS)

FPNEERMER RS, Rk, EEE R RIR.
Customers should configure a BMS which is used for strictly monitoring, management and protection.

BN RME R RGBT TR, IR R HESE, RGHEE. R EEAE BT VR, E SR AR
Customers should have a detailed design of BMS, assess system features, frameworks, system data, format and other related information,
and establish battery management file.

B AN AT S R O T B R G BT RIS, DA S e e ) A5 A E

The design or framework of BMS must be changed with permission, so as not to affect the performance of battery.

N ORAT e BE I FLHLZ B I I N Bt A SR B SRR 02 . AR e B Rt R G TR Y K S 1, o
AUFTATAARSE 57 & PRAE DT -
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Customers should keep a complete battery operation monitoring data as the reference of responsibility division for product quality. Without
complete battery operation monitoring data within system usage period, CALB will not assume responsibility for such quality assurance.

o R4 EIBIAEIE HORE . RIHEEACT 1.8V I, AT R B R AR, I BB A B B RAIE ST R R
LR AR R T 2.75V(T=0C)Ek 2.5V(-20C<T<0C)= 2.0V(T<-20C)Ff, RFENEBEEFEFFRBI RN, FAEEFHRHEZ
I SEAPRRI IR (5] o 7 = 75 S )1 25 0 o R IS TR) N SR S R, 9 1k R 1 N TR
Avoid over-discharge state. When the battery voltage is lower than 1.8V, the internal battery may suffer permanent damage, now the
quality assurance responsibilities of the product of CALB failure. When the discharge cut-off voltage is lower than 2.75V(T=07C) or
2.5V(-20°C<T<<0°C) or 2.0V(T<<07C), the energy consumption in the internal system minimize and prolong sleep time before

recharging. Customers need to train users to re-charge in the shortest time, to prevent the battery into the over-discharge state.

o BB AR AR PR (R, PR, BRI ARSI R RE R A A R
RIS it PR AR 0 B AR TR /s 1) 78 R P A 7 R IR PR AT 4 ) o 2R B TEAIR T A HUAR 1O R0 IRDIRLBE 2% R 7 v, 5 I il
FUAAAE R RALE TT/E
Charging at low temperature is forbidden in this specification (including standard charge, fast charge, emergency charge and regenerative
charge), or it may reduce the capacity. Battery management system should ensure the cell operating according to the temperature protocol;

otherwise the CALB does not assume responsibility for quality assurance.

11 FEPRIFEZS I Crh QB ATEE B 3 ) Rt 22 B A AN A A DR IR T 00D
Refer to CALB Lithium-ion Battery Installation and Maintenance Manual for maintenance.

11. E2I1ERAIE Emergency Treatment

IR R A R, AR N IREY, B, BRTEKOIEIRES, I RIEEGTT, e AR
If the leakage of electrolyte happens, and the electrolyte enters into eyes, rinsing them out with clear water and get a treatment in the hospital

immediately instead of rubbing eyes, or the eyes may get hurt;

R AR DL AR R R R R A R B, RIEE R, ROCRIVIM IR, IR TR RN, A A, I
Hjth 2% B B 7 B P A
During the usage and storage process, if any peculiar smell, heat, color changing and deformation or any other abnormal occur to the battery,

please cut off the power immediately. If the cell surface has got high temperature, please remove it from the device or charger after it gets cool;

RV AE AR I 26 A R AN R AR IE, (ERT e A BB R AL, BRI B P R IO r it B 46 2 SR bt , s aavb £, Bl =
FABRKK IS TRKKEE, VIBAK, R EE s BT,

Explosion will not occur under extreme conditions, but the battery may smoke, for this situation the cell should be isolated from air by any
measures except using water, such as covering with sand, or using carbon dioxide fire extinguisher, dry powder fire extinguisher. The cell should

be treated after smoke dispersing.

12. HEZEI Others
ARAT AT TP R A2 P FT, B RAAT . AN BIRAEFN, KA HITEH.

If there are any items not mentioned in this specification, please contact our company. When the version of the specification is updated, the
Company will not issue a separate notice.
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