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RiEE X Terms & Definition

Cell Temperature

PN E X
Terms Definition
SRR Fa A AR A PR A F]
CALB China Aviation Lithium Battery Technology Co., Ltd.
2 @ AR R AR U AR P A L221N118B R A R B A T L
Product "Product” in this specification refers to L221N118B rechargeable Lithium nickel manganese
cobalt oxide battery produced by CALB.
% BRI KA RS B PTIR R ) A e A
"Customer” means the companies, enterprises or individuals who purchase the products
Customer S e
described in this specification.
= 2542°C,
Room Temperature
CERIIMTYES R Tt TE AR AR AT i 2

The temperature of the cell positive terminal.

FEL L R A FRD IS 1] PR T8 LA 2 S P 5 A AL, AR 55 T Rt e &

voltage (OCV)

TR BREEL 8 LFRE C Rk,
Charge Rate The current value that the battery need to discharge its rated capacity in a stated time, which
(C-Rate) equal to a multiple of the rated capacity of the battery on the data value, usually expressed with
the letter “C”.
TR [ AR A R, FRI A R N, DU BB UE A A
BTt bR, E S AR 80% M FE I EL IR B, BN
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.
T HLE TF i F S 48 A1 R R A P VARLUAC L I R 1 A7 B A 2 ) ) R 22
Open circuit Open-circuit voltage is the difference of electrical potential between two terminals of a device

when disconnected from any circuit.

TAERE
Operating Voltage

A FE s SORR T AR F IS B LTS, TR R AL A LB IR, R Tt A ) ) LS 22
A SR AR T TR L, BRI IR AR I P v P ST, o 20 AR AR A R EL AT R4 P BHL
i B 7T o

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.

AR E A E
Restore capacity

HAEAT o, IZRRARUAS 2R 4.2.0 F1 4.4.1 Z5 BT HIIRIAR 1 70 15 FL 26 A Pl A9 ) 75 =, B
{7 A2 FEARURS T35 4.2.1 A1 4.4.1 2645 W 78 O ARAE, 43 0GB 3 I & PR e K AA
After storage, the capacity tested according to the standard charge and discharge conditions
listed in section 4.2.1 and 4.4.1, the maximum of 3 measured values were selected as restore
capacity.

iy FELORFRRE )
Charge retention
capability

RIVBAE — BT, ffr—ENE)E, U A R 5HUE AR LA 048,
The percentage of the discharge capacity and rated capacity after the battery stored in a certain
temperature and time condition.
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AEWERES | BMEERE N, B ENREE TR, RS ESPUEREZ a2 .
Capacity recovery | The percentage of the discharge capacity and rated capacity with recharging after the battery
capability stored in a certain temperature and time.
PRI R e T 0 YA B T A 5 A
Product supply \ I PR ARRRC I AR
conract Terms of the deal signed by CALB and clients about the specifications of the product.
PRt 7S RHUETEE 4.2.0 A M 78 s
Standard Charging | Charge mode described in section 4.2.1.
PR KHETEE 4.4.1 ZKFTIR R AR
Standard Discharging| Discharge mode described in section 4.4.1.
RS LR R HL 0 &%Eﬁiﬂz-ﬁ‘i%ﬂ@iﬁiﬁz, RAWERAL S Hth SOC A fe B 8tk =i
State of charge | BIAURIHR, (RIEBILIGERI A s
(SOC) 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.
P FEL R PR R b s ) B T ) T B e T R R R AR A T AR (RO
BB (SRR 15 AR, FFRaX LR SR it 4 A bz i B T i e
b g | P MU R S il R AR, SR DL AL I A
Battery TEHEAT (5 842 0 TR
Management The electronic device is composed of electronic components and battery control units. The
System electronic component is to collect the electrical and heat related data of cell (integration) or
(BMS) battery module (integrated), and supply the data to the battery control unit of the electronic
device. Battery control unit is a battery management control system which controls the
electrical or thermal properties, and exchanges information with other control units on the
vehicle.
“V? (Volt) fRFF, HIEESAL
“Vv” (Volt) ,Unit of voltage
“A” (Ampere) %55, HLHAL
“A” (Ampere) ,Unit of current
“Ah” (Ampere-Hour) ZZR5-/NiF, Hifaf 7
“Ah” (Ampere-Hour) , Unit of electric charge
“Wh” (Watt-Hour) TULRF-/NEF, &AL
. “Wh” (Watt-Hour) , Unit of energy
B S “mQ” (Milliohm) ZZ[Ka, FL B 2 fr
it OX “mQ” (Milliohm) , Unit of resistance
measurement

“oC” (degree Celsius) HEIKE, I #AL
“oC” (degree Celsius) ,Unit of temperature

“mm” (millimeter) ZXK, KA
“mm” (millimeter) ,Unit of length

“s” (second) Fb, HF[E]EAAL
“s” (second) ,Unit of time

“Hz” (Hertz) ##2%, Sz gL
“Hz” (Hertz) ,Unit of frequency
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1. ‘&HEHE Scope

AP AR R T AR FE AR PR L221IN118B (3.67V @1C, RT) ] 70 AR &h 4k R A1 FE b 1) =2 S PR RE 5 b5

BOREOR Jeaz i BFH I

This specification covers the performance indexes, technical requirements and safety issue of the L221N118B (3.67V

@1C, RT) rechargeable Lithium nickel manganese cobalt oxide battery manufactured by CALB.

2. PP Product Type

2.1 PRERAARR: BRRG AR I

Product Name: Lithium nickel manganese cobalt oxide battery

2.2 BSHiK%: L221IN118B
Specification: L221N118B

3. HAHL R ] Cell Dimensions

EE X
mow L=t ll'?

EREHE: i) 806

3 BT R I

8. 8840.3

@
i
g

PR foiFEIE<1200E

EEWEERAREN. FRL<Zmm

i H ik JF (mm)
Items Description Dimensions (mm)
W g 220.840.2
Width T
T =85 44.46+0.2
Thickness (300+ 10Kgf)
e
H Height 84.8840.3
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4. P*EhERE Product Performance
4.1 $iRZ%0 Technical Parameters
5 T H ZHu I
NO. Items Parameter Remarks
. W AN 121Ah @1/3C FRUE
Nominal Capacity 118Ah @1C Standard Discharge
) BINAE 121Ah @1/3C PRAETICE
Minimal Capacity 118Ah @1C Standard Discharge
3 & HE 3.73V@1/3C PRAETCE
Average Voltage 3.67Vv@1C Standard Discharge
TAEH 2.8-4.35V T=0C
4 ) .
Work \Voltage 2.2-4.35V B0C<T<0C
5 v ~ 0
c & Bﬂ- (Ac. 1kH2) AP e, 70%S0C
Internal Resistance (Ac. 1kHz) Fresh Cell. 70%SOC
; 75 B T _ FrfE7e
Charging Time Standard Charge
7 HERSOCHA R SOC: 0%~96%
Recommended SOC Window
yE
o X s a2
vE 1
. (])Z;;Er:;n}#z Temperature Refer to section 4.2
F vH
Temperature }?&E%E SEHE 43T
Discharging -30~55C )
Refer to section 4.3
Temperature
9 it A 1870 +20g
Weight
10 FeRA R BH4
Shell Material Aluminium alloy

4.2 7R Charging Model

[ 24 ML i
NO. Parameter Values Remarks
i T, PALIBATHIRRFEE 7 L 28 SRt i 54.35V, SRJ5 7E4.35V T 1E K RrLk
PRAETE AR | 78 B & LR R PR <5.940.5A
42.1 Standard At room temperature, charged to 4.35V at a constant current of 118A, and then,
Charging Model | changed continuously with constant voltage of 4.35V until the current was not more
than 5.940.5A.
P T 78 FL i 2
422 Standgrd 25.19°C FA bR
Charging Cell Temperature
Temperature
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Yok 75 LR %i@%?ﬁ&iﬁﬁﬁﬁ%ffﬁﬁ, — HLR I H It T R I 4
Absolute Xf 7 Bl VO R, RS Ik e
423 Charging -20~55°C No matter what the charging model is, once the
Temperature temperature of the cell is above the absolute charging
temperature, charging should be stopped.
Yt 75 L 36%}EE?M&E@%WEEE*EE@@%HMWEEE%%&, —HR
Absolute K435V S ERI WA e b U R4 CR I £ SN R e G PR R o)
4.25 Charging Maximurm 4.35V No matter what the charging model is, including pulse
Voltage charging, once the voltage of the cell is above the absolute
charging voltage, charging should be stopped.

4.2.5 NIEJEE R 78 H HLtBR 1] Charging Current Limit at Different Temperature

. -10°C< | gec<T | 10°C< | 15°C< | 20°Cs | 45°C<
i S -20°C<T =
C IIEtlEME/mJ;‘LtA{Il ;r()fc < IO;C T= 4 N N y- = ;5°>C
ell femperature range ) - 0°c | 10°C | 15°C | 20°C | 45°C | s5°C
FOVF KT8 L LA A5 RV
Maximum charging current Y 0.05C 0.1C 0.2C 0.5C 0.8C 1.2C 0.8C N
allowed Not aIIoOte
: W
ERBLRE allow | 4 a5y | 435v | 435V | 435V | 435V | 435V | 435V | d
Charging voltage limit ed
4.3 JiH iR Discharging Model
Fr5 ZH 7 i AR #/E
NO. Parameter Specifications Remarks
— h Fi R, PAIBAERFFEIN E22.8V
R R &=, L f JIL?—J_' S
441 . . At room temperature, discharged to 2.8V at a constant current of
Standard Discharging Model 118A
BROR KO IR R IR BE I T-50°C,  Ho A i HL B[] 2410
442 Maximum Pulse Discharging 500A When battery temperature is below 50°C, the
Current (Short Pulse) maximum discharge can last 10s
A T vE i VB EF
443 Wﬁﬁﬁz E_E/mE 551000 H th I P
Standard Discharging Temperature Cell Temperature
To VR AR (T AR R AR S, — BRI Lt
i P2 R 48 o TR P U 9 ] R 1 TS R
A4l 2B I FLRL R 30-55°C No matter what the discharging model is, once
o Absolute Discharging Temperature the temperature of the cell is above the
absolute discharging temperature, discharging
should be stopped.

4.3.7 TR FE T 0 H HE I R s H A 1k HE I BR #1 Discharging Current and Voltage Limit at Different
Temperature
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R Yt ik 2 Y -30°C<T | -20°C<T | 0°C<T< | 10°C<T < | 20°C<T< | 40°C<T<5
Cell temperature range <-20°C <0°C 10°C 20°C 40°C 5°C
FEVF ORI LA
Maximum charging current 0.2C 0.3C 0.8C 1C 1C 0.8C
allowed
. EKEE%ZE B - 2.2V 2.2V 2.8V 2.8V 2.8V 2.8V
Discharging voltage limit

4.4 FYFEANKIFFE HLHLA Maximum pulse charging current allowed

P PR AR A, AR B R A IR BN F R TR LR . AN FIIREE SR AR TR B SR VR RO bk 7 F R O

AR BRI (8] 0 25 R 38 57 T R BT 1 0 BT 78 R AR DL S R iR B 5 25 Ao B T A1 78 HRLAR A PT RE X I B LK A
PE B HRIR 38 11 G B AT FL B i i B DA

During the process of product being used, pulse current created in regenerative braking can recharge the battery.

Maximum charging current allowed and the pulse duration in different temperature conditions must strictly observe the

conditions listed in the following table. Violating the described conditions may cause permanent damage to the battery

and thus is exempt from the responsibility of CALB for product quality.

duration are shown in the following table.

ANTF] SOC MBI EESRAF T, VR K kih 78 v R LA KRR B2 [8] 4 R 2R Ffr s :

In different SOC and temperature conditions, the maximum values of charging current allowed and the pulse

A
soC Temperature
40°C<T<55
T<<-20°C | -20°C<T<<0°C | -10°C<T<<0°C | 0°C<T<<10°C | 10°C<T<<20°C | 20°C<T<<40°C C
- ANV ANV A ANV ANV AV ANV
95% alllgl\?vte d Not allowed Not allowed Not allowed Not allowed Not allowed Not allowed
_ | Fnwr
9;) y Not 0.05C/10s 0.4C/10s 0.6C/10s 0.8C/10s 2C/10s 1C/10s
0 allowed
_ | Ar#
8&’ ’ Not 0.3C/10s 1.4C/10s 2C/5s 2.5C/10s 3C/10s 2C/10s
0 allowed
- ARV
6;’ y Not 0.5C/10s 1.5C/10s 3C/10s 3.3C/10s 4C/10s 3C/10s
0 allowed
- AR
5&/ Not 0.8C/10s 1.5C/10s 3C/10s 3.3C/10s 4C/10s 3C/10s
0 allowed
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TR,

WA BAAE T F A TARIRE,

4.5 JikEOH Pulse Discharging

the rest period, the battery is not allowed to pulse recharge again.

45.1 fe/ kb, LE B Minimum Pulse Discharging Voltage

REOHIZN AR RS, IR T A BOARART ), i [A) R85 T BAC T ik b 7 A RREEIN ] o AREIR IS 9Py, it el DAk
{BAEPRERI A, A VR PO BB e IR
After each brake charging, the battery needs to rest for certain time, which should be equal to or longer than the

duration of the pulse charging. During the rest, the battery can be in the discharged state, or in a non-working state. But in

T<-30°C

-30°C<T<<0°C

0°C<T<55°C

A2 Not allowed

2.2V

2.8V

4.5.2 FOVFE R ik TR HEL 3 AN 472 85 1/] Minimum Pulse Discharging Current and The Pulse Duration Allowed

&
SOC Temperature
-30°C<T<<-10°C | -10°C<T<<0°C | 0°C<T<<10°C | 10°C<T<<20°C | 20°C<T<<40°C | 40°C<T<55°C
=50% 2C/10s 3C/10s 4C/10s 5C/10s 5C/10s 4C/10s
=35% 1.5C/10s 2C/10s 3C/10s 4C/10s 5C/10s 4C/10s
=20% 0.5C/10s 1.5C/10s 2C/10s 3C/10s 4C/10s 3C/10s
=5% AT 0.5C/10s 1C/10s 2C/10s 3C/10s 2C/10s
Not allowed
5o RAvr R R RIcvr R R
Not allowed Not allowed Not allowed Not allowed Not allowed Not allowed

FEAT

4.6 H1ERE Electrical Properties

4.6.1 PR 2% Test Conditions

humidity: 25%~85% and atmospheric pressure: 86KPa~106KPa.

BrnEMEsh, WM AEREEN: 2545, MAEE N: 15%~90%, K<L/ N: 86KPa~106KPa 3 1%

Unless otherwise specified, all the experiments should be carried out under ambient temperature: 25+5<C, relative

4.6.2 MEAXFE 5% %K Requirements of Measuring Instruments and Facilities
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RIS M R B (R IR A AL e 2 A e R s A ) L% B 5 R TR e e LR BT
RIS A, FFEABOHA . FrallicR. &R EA SRR AT E R, HRE RN & T3
RbR I — MR PR ZE D THNSHARVFREN =72 .

All of the measuring instruments and facilities (include the equipments which monitor the test parameters) should be

verified and calibrated qualified by relevant Chinese Calibration Regulation or certain standards within the valid date. All

the test instruments and equipments should have adequate precision and stability and the precision should be an order

higher than the tested indicators or the tolerance should be less than one third of the tested parameters.

4.6.3 14 fe45x Performance Criterion

FFg H BORER W75 B oD IR
NO. Items Technical Requirements Test Methods
LRV W€ 17 N - I P
A /7 *\ ‘/[;@‘:«E;k)k . .
57H(J|—L|‘ é}{ﬁ}{ﬁa, */Tl 1B E . EUH”Y%
1 No damage, leakage, oil - .
Appearance Lo . Visual Inspection
contamination. Legibly
marked.
e 118A TR LA
iR ERE | UL R s P .
AR I : FIEF, DL 118A FHTHUEE FIRHIE 2.8V, 5
Discharging Discharging Capacity: . A 4 g
2 performance : BB E (LA ).
under room a) 118A JHU L >118Ah It’s the capacity (in Ah) when batteries are discharged to
temperature Discharged at 118A > 118Ah | 2.8V with 118A at 25+2°C.
R TR 2 B iR 4t T P R kAT
Low-temperature discharge capacity test:
e a) HMARHETS
MCHBCBPERE | p Standard charge
Discharging . . . b) 76-20+2°C %M FHAE 24h;
3 P Discharging Capacity: [E-20L2°Co% 1 i & 24h;
characteristics . Be set aside for 24h at -20+2°C;
t“”der ItOW ';_0 (;H“LZ%“';‘A‘;) Cognapy | O FER0ECHIEFLL 11BA b H LT
emperatures -20°C >94. kg b e T .
2 Ischarged a = 22V, HEERCBAE (LLAR D).
Discharging the battery to 2.2V with 118A at -20+2°C,
calculate the capacity
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T AT DR
Capability
retention under
room
temperature

it L OR A7 28 =97%
Capability retention=97%

a) i T, LI39.3AMEFFE: 78 2 AR At L [
4.35V, SRJGTEA.35V N IH B RF4E 78 HL E 2 R T IR
<5.940.5A

At room temperature, charged to 4.35V at a constant
current of 39.3A and then, changed continuously with
constant voltage of 4.35V until the current was not
more than 5.930.5A;

b) 7E 25+5°CoFA T ifif7 28 K+

Stored for 28 days at 25+5°C;

¢ =il T, LA 393A M B L, THE LR
R s (BLAh )

Under room temperature, discharge it at 39.3A to
cut-off voltage and calculate retention capacity (in Ah).

TEIA T3 i
Cycle Life

>1350 X
>1350 cycles

a) ZJ& T, UL Step charge (1.2C CC 3.85V, 1.05C CC
3.89V, 0.85C CC 4.06V,0.6C CC 4.15V, 0.33C CC
4.23V, 0.15C CC 4.29V) Z HiAHhHE 4.29V
At room temperature, charged to 4.3V at a step charge
(1.2C CC 3.85V, 1.05C CC 3.89v, 0.85C CC
4.06V,0.6C CC 4.15V, 0.33C CC 4.23V, 0.15C CC
4.29V)
b) =i T, PLICHERUMH EZ& 1L/ 2.8V;
Discharged at 1C current to the cut-off voltage 2.8V at
room temperature;
o) HE a) ~b) , EEEFLFNHERER 80%1E,
JIT 7€ B8 F4 OHE SO % HRL I B 10 PA K i
Repeating steps of a) ~ b), until the discharge capacity
reached the 80% of rated capacity, the number of
cycles completed was defined as the battery cycle life.

4.7 4% #e Safety Characteristics

FFs A BORER M 751 S 0 3R
NO. Items Technical Requirements Test Methods & Steps
a) HTBARAETS L
o &::| ANBNE. AR AR Standard charge;
1 Over-discharge No explosion. No fire. . .
Test No leakage. b) BA1C HJREE 90 3k
Discharged at 1C current for 90 minutes.
a) HTBARAETS L
Standard charge;
) 7 REENE. Rk b) DL 39.3A HLIFEHL % 115% SOC JFali & 7t B4
Overcharge Test | No explosion. No fire. | |FeaEf1 1.1 %,
Charged to 115% SOC at 39.3A or charged to 1.1 times
of 4.35V.
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a) FLMbRHE A A
Standard charge;
b) BB IE ., ARG HMERLES 10min, AMBZES

J
- ARIE. ilEk
Shor;—mtrcun No explosion. No fire. FLRL /T Sme.
es Connect the battery positive and negative terminals
with wire for 10min directly. The resistance of external
line should be less than SmQ.
a) HIBARAETS L
Standard charge;
By ANXE AR AR | ) o e ot TF SR05 T 0 A 1.5 K7 FEA 1 Rk
Drop Test No explosion. No fire. | . .
p No leakage. Vi 2K IR _E
The cell should free drop from the height of 1.5m onto
the cement floor.
a) HBARAET
Standard charge;
e RV ik b) R FAA BTN TR A, 4% 5°C/min F#

Heating test

No explosion. No fire.

= iR T2 13042°C, fRif 30min JE 47 1R n#k.
The cell was put in the heating box, heated with the
rate of 5°C/min to 130£2°C for 30 min.

Ik
Crushing Test

AIE ANk

No explosion. No fire.

a) HTBARHE TS L
Standard charge;
b) &N SEAFREAT 15
According to the following test conditions:
FEET7In): 2 T & AR T 0
Crushing direction: Pressure perpendicular to the
battery plates.

FEBIEA: 22 75mm (1) B, AT 4
P B (L) K TR 55 s B ) R

The form of the crushing plate: a semicylinder with
the radius of 75mm, the length of the semicylinder
should be larger than the size of the cell.

PR : (54D mmis

Crushing rate: (5+1) mm/s

PEEARE: HLRAR N OV BRAR T Bk 3] 30%E45%
JE 77355 200kN Ji5 {5 1E 3% -

Squeeze level: Until to the battery voltage becomes

0V or deformation reaches 30% or squeezing pressure
reached to 200kN.

A5 Version Number: A0
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a) HITBARAE TS L
w2 B Standafd charge;‘ N
7 _ Seawater No explosion. No fire. b) K ELAR IR N 3.5%NaCl & 2h;
Immersing test The cell should be completely immersed in 3.5% NaCl
solution for 2 hour;
a) HJBARAETS L
Standard charge;
b) A BTN IR BEAR %I T R EAT IR, A3 5
R, W 1/
The cell was put in the heating box with the
temperature adjusted according to table 1 for 5 cycles.
VB R AR TR, ek, A || WEEFC | ITRISEE | Rk R I dEARf
8 Temperature No explosion. No fire. /min /min Z°C/min
cycling test No leakage. 5 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 70 500 6/7
a) HTBARAE TS L
Standard charge;
U AERHE . AEKS AT | ) g s ph il OGS RA D, TR A T AU
9 Low air No explosion. No fire.
pressure test No leakage. 11.6kPa, f#H 6h;
The cell was put in the low air pressure test chamber
with 11.6 kPa for 6 hours.
e HIh AR 2% GBIT 31505-2015 (HLZNIA 413 /1% Mt 22 4 TR AR T7iE D
Notes: Refer to GB/T 31505-2015 Safety requirements and test methods for traction battery of electric vehicle.

4.8 %17 1R Storage Performance

e
NO.

o

Parameter

77 i R
Specifications

%A
Condition

MIRE AR GED

=121Ah

1/3CF HLF|70%S0OC, 25°CIRJEE1E30K

(Long term)

1 Restorable capacity ) o
(Short term) @1/3C 1/3C charged to 70% SOC, and storage for 30 days at 25°C
Aj* B £ /H: .
) Eeifo/%ﬁf (f;;z Cﬁ; >1185Ah | 1/3C7HLEI70%SOC, 25°CHH ¥ ik 7180
@1/3C 1/3C charged to 70% SOC, and storage for 180 days at 25°C

A5 Version Number: A0
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5. BHIERZFWM Precautions for Transportation

R RAE =309 FUIRZS T R s AT 8 %, 7Eis i A b BBy LR JRIZAR S | by ele s o [ 1k H W R b
AEEE. G TRE. KE RSEE T RER . iz S MHIT 1020-2013 (8 i =iz ).
The batteries should be packed in boxes for transportation which should be conducted not less than 30% SOC. They
are also should be prevented from vibration, shock, extrusion, sun-scorched and rain-drenched. It could be delivered by
car, train, boat, etc. If it will be delivered by air, please refer to MH/T 1020-2013 Standards for transport of lithium

batteries by air.

6. FEEE S Precautions for Storage

HRIBIEAE GBI 1N H) EFRETIR B N-20°C~25°CIRITHE . T RRE X 2 A, 8845 5 i It v o e fid, 7
KIS EAFBOI TR, ZEIEKG it (B &, JF i AUk ph T AN )

The batteries should be stored (more than 1 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.

WA, A5 H X BBk AT — bR iE 7o i L 4EdP,  FRIBAE 10%~30% i HIIR A N IEAT
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 10%~30% SOC.

P Y A A7 U 3 B AR SR AN
The requirements of storage temperature and humidity are as follows:
PRAERRAEIR L
Standard Storage -20C~ 25T
AR Temperature
Storage Temperature LN} AP B QMWD
Absolute Storage -20C ~45<C Short term (within 1
Temperature month)
(R eRiTis

2 - <70%RH
Storage Humidity

7. FREVFERZI Precautions for Charging
7.1 75 s HLA Charging Current

78 HL LI AN T AR IR A5 P B E 1) 70 VR R K 78 FL P I o S FH v TR A P IR e PR T RE 5 S R A AR O
PERE MBI BEA 22 e PERER I8,  JF 7T e & S BUR AR -
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
12
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performance, mechanical property and safety, or even leads to overheat and leakage.

7.2 FZHHLJE Charging Voltage

78 HL LR AN I AR 5 o E A 400 78 HLHL R o FL I F S v T A0 T L R A I, R AT RE S LA B A A
ECRLPERE . HUBRIE BEA 22 e PERE R ), JF 7 A= S BUR BRI -

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.
7.3 FLHEE Charging Temperature
FEL L AR 4 06 8 FRELRE = -20°C~B5°C I il N #EAT 78 FL(PE LB R S 50K -

The battery should be charged under the absolute charging temperature of -20°C~55°C (As shown in the technical
parameters table).

7.4 %k 1k ) Jn) 78 B Reversal Charging

IEfER R AR, R R AR A MR R, 1 S BCRIIREI  A e R
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.

8. BHERZI Precautions for Discharging
8.1 JitHL Hiyi Discharging Current

U H LR AN I A RIS 0 ) s R TR R LI, R LU L 2 S BT A B PR IO AT e S Bud A, B
22 2% I FRL 1B O I L R ) 5 S AR i 1 VO
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.

8.2 JiUHLiR Z Discharging Temperature

H b O ZPE 2 06T TR IR R  -30°C~55°C T Fl Y JEAT I HL (P WA AR S 2K
The battery should be discharged under the absolute discharging temperature of -30°C~55°C (As shown in the

Technical Parameters table).

8.3 ZE1Lid i H Over Discharging

FEHL IR A I R T, N 22 Ht i B AR e LR R IO R A, A RO, f S BRI R R I
Al

13
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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.

i EE R, AR IR I, BT RS i T B BB T A TR BORRES . DB T

WA, HIBREITE R, 1hRBAb T 10%~30%f FARZS .

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 10%~30% SOC.

9. HVhPRIEIERZEIM Cautions of Battery Operation

9.1 fEFIHRIHT, 5 A 2RI A KA P AN R At R T A iR

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

9.2 I RES, MR KR, UIZ0ET R, ZRIEEA . R

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

9.3 Atk EH IR R E i AN AT B e R E B i

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

9.4 ZEIEKE AR E, JFk ettty PAHE. BREAATES I At A

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

9.5 ZEbFEI I, DA ESER, At E AR

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

9.6 JRFF HIMTE 2 &2 A0 B, ABEHRAKFEIKT .

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

9.7 A Hith A REAHE A 2 1 Bl L HI S AR TE R

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

9.8 HHMAE B iHE M EI

Precautions for the Design of Battery Box

® H{ R NAT L AL 5 B LA DRAIE L P ¥ FL Tt S A2 M U B

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

mechanical shock;
14
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FEL UL A P 22 2 HRL L PR PR S AN A R PR A 5

Places inside of the box which are used to fix batteries should not have sharp edges;

FEL UL 10 B T 7870 s B F s ) R TR R, E T P T AR RO BT ) R 5 B PR B LV AR
HH LR A AR A T B ORAIE 5T AE s
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 BT TP SN A8 7025 RE I I BT K s 5 2 Il L, R S A A 200 S 1 XA A EERILE BT /K B 2R A5 2
AR5 K - B5 2R i i B FE O B R Cn g ek, AEABAE),  Hh T A R T ORI DT AT .

Battery box design should be full 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.

% JB ST THT KGR W 60 A8 25 AN R /2 A Al Ig a1 0 R I 46 2%, AN BT 2 FRIB A IS IR A8 200K
< 7 FELTLAE A BB, R 2 B P T 00 A B4R R AN I A b 5 I 4 i i . A R R EA B
FORBATHALZYH, TR R KGR A R 5h TR R, PC B, PET JBE. HRIREEK
W PU ST INsR L 5, BARAL T RIG R RILAT] .

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.

9.9 Hh[¥Ii%4E Connection of the Cells

A B S 4RO ARAT BEARAE AN Jr s WA SRR A EAZ, BT Ra SBEEMAR, IRk
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 lead to improper function.

WA RE R R OREREBIb . HIBAE 1C BB, 3k S 8 I ORIE K FE<3mV, A LREEAN
PR 4 v BT K B e A

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 reduced more than 3mV, it ensured that exceptional heat did not

occur to the battery because of the augment of contacting resistance.

9.10 HLIEHL R SiH M Applications of Battery Management System (BMS)

15
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FPOMEERME ARG, R BES R R,

Customers should configure a BMS which is used for strictly monitoring, management and protection.

o N HEAMMEMARGVEMPIBITITER, X RGR A BEXR, REEIE. # XS BT VR,
fEvAC SRR S S
Customers should have a detailed design of BMS, assess system features, frameworks, system data, format and

other related information, and establish battery management file.

® K PURNWE FAB I EE U Hh A B R GBI RIHESE , D G s e H gt PR £ 1R e
The design or framework of BMS must be changed with permission, so as not to affect the performance of
battery.

® X/ NARAF SR IS F K I A, IR i B E TUERI D 25 . AR S R F T R G
BELPAY ) M ISR 1, o A P A R ™ B o B ORI T A
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.

® b HIIA R BCIRAS o HIt FEIRAR T 2.5V I, N A AT BE s BR AVERUBER, I A e
i SRR DRAE DTSR A0 B LA T 2.8V N, RGTNHBREFEREAR B fie/y, £ FB 78 L2 AT AE
PRI 18] o 7 70 75 B I P 2 foc L (RN o) P EEg e v, 97 A i N TR S

Avoid over-discharge state. When the battery voltage is lower than 2.5V, 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 2.8V, 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.

® BB A ERRIR AT T el (bRl i, RS, BRUEN e mAM A A D), SR
REH LA A B PR IRI G . FR e B R G AR B e /N B 78 RO M P A 78 FLIR B REAT 18] . 2R IEAEAR T4
AR E FOREE A AF R AerL, 75 0 b i R AN AR E B B RAIE 5T AT
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 (refer to section 4.2 and 4.3); otherwise the

CALB does not assume responsibility for quality assurance.

9.11 #EPORIFIE S W (TP e re B S 12 7 s it s B R AR A ] ORIR T M)
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Refer to CALB Lithium-ion Battery Installation and Maintenance Manual for maintenance.

10. BABWALFE Emergency Treatment

R H R AR R, RO NTIRES , TE AR, NHIE KM IR, L RIEERRYT, SWShE
AR 5
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;

WS E A DA R A R T R Rk e AR AR AR R, SOZRIDIWT LR, A R SR TR
B, RS, R R E B AR T 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;

RN M 2R T AN KRR, B ReaA BRI R KL, BRZ I AT R ICRE F it b 26 2 R 5 it
s b L, B AR K RS . TR KK, VIRAIK, R i m AT b2

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.

11. H'BEEI Others

FEATA RS P RIS R IFEI, IEERAAT . HARUE BRCAERIN, A2 R AITER.

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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