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ARiEE X Terms & Definition

Cell Temperature

ARif 5 X
Terms Definition
T e FE P AU AR IR AT
CALB China Aviation Lithium Battery Technology Co., Ltd.
P AS KRS S < i A AR VTR LA ) L300N2 18 A W 78 FL Rl 4 R FhLd
Product "Product” in this specification refers to L300N218A rechargeable Lithium nickel manganese
cobalt oxide battery produced by CALB.
% R IR AR AS IR P i A E] L A EA A
"Customer" means the companies, enterprises or individuals who purchase the products
Customer . o . .
described in this specification.
= 2542°C,
Room Temperature
CERIEMENES PR I AR AR AT U

The temperature of the cell positive terminal.

P JLE (I 8] P9 ECEE LA 7 N P o B2 (N B ORE, e B R T HIAUE R &

Restore capacity

FEHMER FIfs, @ LLTEE C R,
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” .
TIREMAE R B R RE R, IR AR IR T R, W IR AUE AR N
A b b, ARSI 80%H TR IREL, FRONTEI A AR 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.
T L TE 6 HL S A2 48 A1 H PR A FELURAL I e E it L SRR 2 T L
Open circuit voltage | Open-circuit voltage is the difference of electrical potential between two terminals of a device
(oCcv) when disconnected from any circuit.
AR R SRR T8 R R S B A i R T, R R A A LB I, R VL R AR D PR R AT 2
TAEH R SRR T TP RS B, RO rEIR AU I Fi s A IS, 0 20 o Al AW A L SEL AR I 28 A BEL
P I -
TAERE Operating voltage, also known as the discharge voltage or load voltage, is defined as the
Operating Voltage | 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.
RVBARAE IS, IEIRASHURS 28 4.2.1 A0 4.3.1 25T S RIARAE FE TR R 25 A T AT O 5 8, X
AT E 7 AR AR 158 4.2.1 M1 4.3.1 264 7SI bR itE, 2000 R 3 V0l &2 e R A

After storage, the capacity tested according to the standard charge and discharge conditions
listed in section 4.2.1 and 4.3.1, the maximum of 3 measured values were selected as restore
capacity.

i L ORFF RE U
Charge retention
capability

R — iR T, A e E))E, BRI A E SHE AR a2 4.
The percentage of the discharge capacity and rated capacity after the battery stored in a certain
temperature and time condition.
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REWERD | BE-ZRET, #E - ENEER TR, BRI ARSHE AR A .
Capacity recovery | The percentage of the discharge capacity and rated capacity with recharging after the battery
capability stored in a certain temperature and time.
PEOIAET o s e S AT IL F B 02 B R R
Product supply ‘ o . e /TVT‘).\O .
contract Terms of the deal signed by CALB and clients about the specifications of the product.
hrRifE7E ARSI 4.2.1 ZPTIRI 78 A
Standard Charging | Charge mode described in section 4.2.1.
T tHE T AL 4.3.1 KPR BB
Standard Discharging] Discharge mode described in section 4.2.2.
A EE‘?@*TE'J% R 70 EE, Hj% HIb—NEEW S, RAMEFAMGE R SOC A RA M
State of charge | "EIFIRRCE. IRIEFLILH (EA i FI% 4.
(30C) 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.
T EEL Y FL P R R ) PR T R R R . R R T AR AR R SRR A Tt A (RO
ol L A B (B ) (¥ 55 HREA 5C I a1 T 28 5l 2 I 4 rl b 42 ) B e ) o 7 28
g g | B IR TR PR A A S A B, TSR LU
N 55 A TG B R
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) R4, FEHAL
“V” (Volt) , Unit of voltage
“A” (Ampere) %3, HLERAL
“A” (Ampere) , Unit of current
“Ah” (Ampere-Hour) %55/,  Hfaf BT
“Ah” (Ampere-Hour) , Unit of electric charge
“Wh” (Watt-Hour) PLHF-/NEF, RE & 507
“Wh” (Watt-Hour) , Unit of energy
MREAL 0" (Milliohm) 20K, LA
Units of “mQ” (MilliOhm) , Unit of resistance
measurement

“C” (degree Celsius) #HICHEE, R HRAL
“C” (degree Celsius) , Unit of temperature

“mm” (millimeter) 2K, K& HA7
“mm” (millimeter) , Unit of length

“s” (second) Fb, M [a]ERAL
“s” (second) , Unit of time

“Hz” (Hertz) ##2%, SiZ AL
“Hz” (Hertz) , Unit of frequency
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1. EHWEE Scope

AP A B IR T R A S A L300N218A (3.73V @1/3C, 3.66V @1C) W 78 FL AR Al 4 R A1 FB 1l () 72

PEREFEAR . BOREER K %Ak

This specification covers the performance indexes, technical requirements and safety issue of the L300N218A

(3.73V @1/3C, 3.66V @1C) rechargeable Lithium nickel manganese cobalt oxide battery manufactured by CALB.

2. =i A Product Type

2.1 P AARR: AR

Product Name: Lithium nickel manganese cobalt oxide battery

2.2 AISHk%: L300N218A
Specification: L300N218A

3. HAKE R T Cell Dimensions

30040.5

& (Y S
I 2 N, |
I H Eiiiba R~ (mm)
Items Description Dimensions (mm)
W ﬁg 300.0+0.5
Width ’ ’
T B 37.8+0.3
Thickness (300£ 10Kgf)
=54
H Height 127.0£0.6
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4. P2 HYERE Product Performance
4.1 ¥iRZ% Technical Parameters
Fre E| S #/
NO. Items Parameter Remarks
. BE 75 223Ah @1/3C ARG GEl
Nominal Capacity 218Ah @1C Standard Discharge
, BINAE 223Ah @1/3C PR T H
Minimal Capacity 218Ah @1C Standard Discharge
3 TAERE 2.8-4.35V T=0TC
Work Voltage 2.2-435V -330C<T<0C
H (Ac. 1kHz) Frei, 70%S0C
4 AL (Ac. Tkiz 0.35~0.45mQ d ’
Internal Resistance (Ac. 1kHz) Fresh Cell. 70%SOC
s 70 L (1] M PRt 78 L
Charging Time Standard Charge
— =T
6 RFSOCKRE - SOC: 5%-~97%
Recommended SOC Window
M=Rs=a
FOHRLIE . BEE 427
- Charging -20~55°C ;
TARRE Refer to section 4.2
7 Operating Temperature
T N=NE=3
Temperature ﬁ,ﬁ@”ﬂg . ZEH 437
Discharging -30~55°C )
Refer to section 4.3
Temperature
8 ik ELAE 3370+30g
Weight
9 e L BEe
Shell Material Aluminium alloy
4.2 7HAEE Charging Model
5] ZH A% HE
NO. Parameter Values Remarks
F T, PA72.7ATER R 78 i 2 AR b B R 4.35V, AR E1E4.35V ME R FFE:
ER AN | A EE B FR<10.9+0.5A
421 Standard At room temperature, charged to 4.35V at a constant current of 72.7A, and then,
Charging Model | changed continuously with constant voltage of 4.35V until the current was not more
than 10.9+0.5A.
Pt 78 HL T
wh Ve pE
429 Stande'lrd 2542°C FEL Vb I 5
Charging Cell Temperature
Temperature
423 %} 70 FLR 20-55C To 1R HIB AR AT A R AR X, — ELJR B Rt I P i e
o Absolute YRR EE R, B b

4
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Charging No matter what the charging model is, once the
Temperature temperature of the cell is above the absolute charging
temperature, charging should be stopped.
Ykt 75 L FEL To it H It AR T A e FE AR AR Bk 7S RS, —EBUK
; - IRt R TR 0 e rE VI R, RS T R
495 Absolute K435V hat the chared dol is. includi |
L Charging Maximum 4.35V No mfitter what the charging mode 1s? including pulse
Voltage charging, once the voltage of the cell is above the absolute
charging voltage, charging should be stopped.
4.2.5 ANFNRE TN 78 L R R 1] Charging Current Limit at Different Temperature
20C< -10C | g | 10C< | I5C< | 20C< | 45C<
v VE B S T< ~ T>
i e T< | <1<| T< | T< | T< | T< | 1< 0
Cell temperature range -20C . . . . ) . . 55C
-10C 0C 10C 15C 20C 45°C 55C
FOVFfe K 78 L L A5 R
Maximum charging current ¥ 0.05C 0.1C 0.2C 0.5C 0.8C 1.2C 0.8C N
allowed Not 1 of
U allowe
RBLERE allow | 4 35v | 435v | 435V | 435V | 435V | 435V | 435V | d
Charging voltage limit ed
4.3 JHEFESL Discharging Model
FF5 2 7 i A *HE
NO. Parameter Specifications Remarks
e i T, PL727ATERFF SR 2.8V
i Ry N2 TAERITER
4.3.1 . 4 At room temperature, discharged to 2.8V at a constant current of
Standard Discharging Model 79 TA
BRI R AL CRE Bk ) R IR ECT50°C, H KSR ] 108
432 Maximum Pulse Discharging 654A When battery temperature is below 50°C, the
Current (Short Pulse) maximum discharge can last 10s
— v JE RF A e R
433 Wﬁﬁ&%/ﬂurg 542°C HL bR
Standard Discharging Temperature Cell Temperature
To e L AR AE fT AR R, — BRI R iR
JEE e e 4o T P i R 5 T R4 LT
434 20 T PR 30~55C No matter what the discharging model is, once
Absolute Discharging Temperature the temperature of the cell is above the
absolute discharging temperature, discharging
should be stopped.

4.3.5 ANTRJELRE I TS0 B AL A i L HE R B il Discharging Current and Voltage Limit at Different

Temperature
FE B IR VS S30C<ET | 220C<T | 0C<T< |1I0C<T| 20C<T 40°C<T
Cell temperature range <-20C <0C 10°C <20C <40°C <55C
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FOVF R TBUL IR
Maximum charging current 0.2C 0.3C 0.8C 1C 1C 0.8C
allowed
- BoREubnE 22V 22V 2.8V 2.8V 2.8V 2.8V
Discharging voltage limit

4.4 SRRkt 78 L L L Maximum pulse charging current allowed

PR AR R, RS R R R i R TR AR . ANRREE AR T eV Rk e i i AN
BRI (A0 0™ % T R TS K T A T HRAS DL I IR B S5 5 1 o IR TR A8 AR AT RE G Ot R A PEA AR

PRI T S Bk o AT B L 7 it 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.

AE SOC AN FERFAF T, VR KK 78 F R ARSI (8] 40 R 3R T2 :

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

duration are shown in the following table.

I
SOC Temperature
T<< 20C<T< -I0CST< 0C<T< I0C<T< 20C<T< 40C<T<
-20°C 0C 0C 10C 20C 40°C 55°C
< ARV ANFeVF A FeVF AN RVF ARV ARV ARV
95% alllj \(7)vte d Not allowed Not allowed Not allowed Not allowed Not allowed Not allowed
_ | an
9;% Not 0.05C/10s 0.4C/10s 0.6C/10s 0.8C/10s 2C/10s 1C/10s
allowed
_ | AR
8&% Not 0.3C/10s 1 C/10s 1.5C/5s 2C/10s 2.5C/10s 2C/10s
allowed
- AT
6;%) Not 0.5C/10s 1.5C/10s 2C/10s 2.5C/10s 3C/10s 2.5C/10s
allowed
- AR
5&% Not 0.8C/10s 1.5C/10s 2C/10s 2.5C/10s 3C/10s 2.5C/10s
allowed

BRI 78, FEIH AR A BRI Y], A 8] 8 45 T B ik 78 FE RREEIS ) o ARHRES JIPY, it i BLAR
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TR,

4.5 RkPi e Pulse Discharging

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

4.5.1 /K E# UL Minimum Pulse Discharging Voltage

WA PUAE T F B TARIRES, EAKIRRIA, A RvF RO R s 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<-30C

SB30C<T<0TC

0C<T<S55C

AN Not allowed

2.2V

2.8V

4.5.2 FUVFERBK M B B AL AN RFSET ] Minimum Pulse Discharging Current and The Pulse Duration Allowed

BE
SOC Temperature
SBO0CET<-10TC | -10C<T<0TC | 0CE<T<IOTC | IOC<T<20C | 20C<T<40TC | 40C<T<55C
=50% 1.5C/10s 2C/10s 3C/10s 4C/10s 4C/10s 3C/10s
=35% 1C/10s 1.5C/10s 2C/10s 3C/10s 4C/10s 3C/10s
=20% 0.5C/10s 1C/10s 1.5C/10s 2.5C/10s 3C/10s 2C/10s
=5% AT 0.5C/10s 0.5C/10s 2C/10s 2.5C/10s 1.5C/10s
Not allowed
<59, ARV AR AR AN AN AN
0 Not allowed Not allowed Not allowed Not allowed Not allowed Not allowed

4.6 H1ERE Electrical Properties

4.6.1 MHAs&H: Test Conditions

BB RES, W NAEIREN: 2555°C, HRHEE -
FREAT

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

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

15%~90%, K<JE 1 N: 86KPa~106KPa f¥f 1%

4.6.2 MEAK G B E R Requirements of Measuring Instruments and Facilities

g MR P GR . B CRLAE IR AL 6 2 2 a6 v s AR ) % [ 50 ST ok e AR BT
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RAMELRE S A%, FREARONN. IraECR. BN AA SRR ERE, HREEM T 48
PRSI — MR EORE D TP S H VPR EN =702

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 EREFESR Performance Criterion

FF5 I E| BORER AT L S D IR
NO. Items Technical Requirements Test Methods
R R 7S
Par: /7 o aE
1 s G, PRRTER. | H il
Appearance No dargage', leakage.:, oil Visual Inspection
contamination. Legibly
marked.
I O . T27A AR
il Ko | FWT, UL 727A BT E FIRABIE 2.8V, 5
Discharging Discharging Capacity: L . \
2 performance . WA (UL A,
under room a) 72.7A JRHLIN>223Ah It’s the capacity (in Ah) when batteries are discharged to
temperature Discharged at 72.7A>223Ah | 2.8V with 72.7A at 25+2°C.
il T8 A R I 0 T AP B AT
Low-temperature discharge capacity test:
a) FFRAETS
iR e | AR Standard charge
Discharging | Discharging Capacity: b) fE-20+2°CHMHNAE 24h;
3 characteristics | >160.5Ah Be set aside for 24h at -20+2°C;
te‘;l;‘;falt‘l’lls Discharged at 20°C > 160.5 | ¢ E-204£2CHAIFFLL 72.7A Mt % & 1k B R
Ah 22V, WEBCEERE (L AR ).
Discharging the battery to 2.2V with 72.7A at -20+2C,
calculate the capacity
a) HLbRAE 7 L
T Standard charge;
L T R b) 7E 25+ 5CHHE FiERF 30 K
4 Capab1l1ty R R =97% Stored for 30 days at 25+ 5C;
retention under o .
room Capability retention=97% ) TET, U 2 7AMEBELIEEE, &R HAE
temperature R (LLAhIP);
Under room temperature, discharge it at 72.7A to
cut-off voltage and calculate retention capacity (in Ah).
5 PG 73 f >2000 7K a) FiR T, LA Step charge (1.1C CC 3.87V, 0.85C CC
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Cycle Life

>2000 cycles

4.06V,0.6C CC 4.15V,0.33C CC 43V) % Hif it

i 43V, SRJETE 4.3V TEISFFEE7E B 2 A F IR

<5.6+0.5A

At room temperature, charged to 4.3V at a step charge
( 1.1C CC 3.87V, 0.85C CC 4.06V, 0.6C CC 4.15V,

0.33C CC 4.3V) , and then, changed continuously with

constant voltage of 4.3V until the current was not more
than 5.6+0.5A.

b) iR b, PLICHAMAEEL LR 2.8V;
Discharged at 1C current to the cut-off voltage 2.8V at
room temperature;

o HE a) ~b) , EREERFNFEEEN 80%

1k, B 58 BRI AR A IR EUE SO AZ LI 7R 34 A3
o 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 2Z4VERE Safety Characteristics

F5 I E| BORER WATTE BT IR
NO. Items Technical Requirements Test Methods & Steps
a) HLbRAE 7 HL
i AEAE S AKX AR | Standard charge;
1 Over?;ssiharge No ex%gzg&gel.\lo fire. by LI 1C HFUiH 90 4.
Discharged at 1C current for 90 minutes.
a) HLMARAETEHL
Standard charge;
5 i F TIRIE . iRk b LL72.7A HRFAHEE 115% SOC 58 # 7 —
Overcharge Test No explosion. No fire. ISR L,
Charged to 115% SOC at 72.7A or charged at 1C for
1h.
a) HLMbRAE 7R L
Standard charge;
q b) RFHMIE. SRS ERKE RS 10min, ShZGEH
| o | | B R o AR
Test No explosion. No fire. - . .
Connect the battery positive and negative terminals
with wire for 10min directly. The resistance of external
line should be less than SmQ.
a) HLMbRAE 7R L
A [ I\T@yﬁ\ K'@J{‘ K/ﬁ L Standard charge;
Drop Test e tostge T | b RSB T A 1.5 KR 1 ik
¥ 27K e T b
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The cell shoud free drop from the height of 1.5m onto
the coment floor.

i
Heating test

AHENE. Ak

No explosion. No fire.

a) FIPRAE 7S

Standard charge;

b) AR NIRRT, $Z0 5°C/min [RTE AR
B2 13042°C, LRI 30min 54 (M#. The
cell was put in the heating box, heated with the

rate of 5°C/min to 130+2°C for 30 min.

Frk
Crushing Test

AEENE. AKX

No explosion. No fire.

a) HHARAETEH

Standard charge;

b) 4% NS AF AT B

According to the following test conditions:
BRIRTG A T BT & AR T R -
Crushing direction: Pressure perpendicular to the

battery plates.

FrFEMIER: 12 75mm (024 5 kR A4, 2 B A i
AR BE (L) R T 55 I B A 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.

FrFR®EEZ: (5£1) mm/s

Crushing rate: (5+1) mm/s

PR RN OV BT EIEE] 30%EHF
JE773%%] 200kN JG 15 1E45 % .

Squeeze level: Until to the battery voltage becomes
0V or deformation reaches 30% or squeezing pressure
reached to 200kN.

KR
Seawater
immersing test

AENE. AKX

No explosion. No fire.

a) HLMbRAE 7R L

Standard charge;

b) KA IR 3.5%NaCl ¥ 2h;

The cell shoud be completely immersed in 3.5% NaCl

solution for 2 hour;

25 Version Number: A0
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a) HBARAETE L

Standard charge;

b) R HARTRON IR LA T N R BEAT Y, 83 S
U, WLEE 1 /DI,

The cell was put in the heating box with the
temperature adjusted according to table 1 for 5 cycles.

- - R/ C WHE R | RiteE | R
i TR ABERE AR AR Jmin : e s
. /min #°C/min
8 Temperature No explosion. No fire.
cycling test No leakage. 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 70 500 6/7
a) FIBARTHE 78 L
Standard charge;
R AR ARG R ) g s ORI U
9 Low air No explosion. No fire.
pressure test No leakage. 11.6kPa, & 6h;

The cell was put in the low air pressure test chamber
with 11.6 kPa for 6 hours.

B2 2R S% GB/T 31505-2015 (A GH3N )& Bt 2 4 2R KRR T7E) .
Notes: Refer to GB/T 371505-2015 Safety requirements and test methods for traction battery of electric vehicle.

4.8 f#fFPERE Storage Performance

Fr5 ZH 7 S A
NO. Parameter Specifications Condition

R E AT I FrE 7S L F]30%SOC, 25°CiaEfEAE30K

>
1 Restorable  capacity /212/(;1éh Standard charged to 30% SOC, and storage for 30 days at
(Short term) @ 25C
AR E (KD ~o1san | PAEFREEI30%SOC, 25 CIRE 7180
2 Restorable capacity /@ L3C Standard charged to 30% SOC, and storage for 180 days at

(Long term) 25C

5. BHEREI Precautions for Transportation

FLVL R 7E =30% 1 RS T e i b AT 184, 7RIt A rh e BRI ZURED . bl e Bk HRG e, A9
g, EHTRE. K& RSEGE T Rz, Hisisiing 2 MH/T 1020-2013 (EEHIEHTIZHMRNEY

The batteries should be packed in boxes for transportation which should be conducted not less than 30% SOC. They

11
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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. JFER S Precautions for Storage

RBIAE GBI 1 AN FEMGIR B 09-20°C~25°CHITHE . TREE NI =N, @5 5y e, @
KIF IR AEAFHOSRE S, ZEERe et B, R S o A s .

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.

KA IS, BN O AT — AR HE S BORZ4E 4, FIAE 10%~30% 7 HUIRZS T I A7
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 T A 0 P R AR SR A
The requirements of storage temperature and humidity are as follows:
P A A 2
Standard Storage -20°C ~25°C
W A7 Temperature
Storage Temperature 4%} it A7 IR BE MHMAD
Absolute Storage -20°C ~45°C Short term (within 1

Temperature month)

D) N=N5=3
2 f‘%’ﬂ? _ <70%RH
Storage Humidity

7. REJEREZET Precautions for Charging
7.1 FEHH Charging Current

76 L LA A A RS S T RUE I R VR ROR FE R IR M R T e E AR R T RE SR I T
e~ MUk RN 22 A PERER) IRl AL, I 7T e T 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

performance, mechanical property and safety, or even leads to overheat and leakage.

7.2 FEHLHLE Charging Voltage

78 AL FEL S AN I A AR S PR R %o 70 PR R o R T P v T 00 A R R R BN, K RTRE 1 RS T AR
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JBOEVERE . HUBRIEREAN 2 e VERER IR, JF AT A& S BUR RN
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 FHIJEMEE Charging Temperature

P 0 Z0AE 46 6] 70 B B -20°C~55°C IS Bl P HEAT 78 . (FE LR 243K o
The battery should be charged under the absolute charging temperature of -20°C~55°C (As shown in the technical
parameters table).

7.4 ZE1lJe 7 H Reversal charging

IEWR R B IE TR, AR A TR . A IR O R, R R SRR R R A 1 A 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. IUHEIEZFIM Precautions for Discharging
8.1 JHLHIR Discharging Current

JBCH L AN P A RS 5 R AR ORI AL, KRS R S BRI A R RO T RE R BT, B &
o T EL T B R R PR ) o A R i 1 O
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 JXHEESE Discharging Temperature

FEL LA 2B FE £ 06 TR P = -30°C~55°C 1A Bl P EAT T FEL (VE LB R S 503R)
The battery should be discharged under the absolute discharging temperature of -30°C~55°C (As shown in the

Technical Parameters table).

8.3 ZE LT H# Over discharging

FE R IE F A A R, N2 b T PR G L A R R A, A R TR, R S ECRIR R &
ﬁ%[gb /L o
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.

HEEE AR, R AN, BT R d T A BCRAR R AL TR TR RS . B kiR
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kA, mBRE IR, ERIBAL T 10%~30%7 AR .
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. EAMERIEIERF I Cautions of Battery Operation
9.1 A LT, T4 P A RS A R I R T AR iR

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

9.2 fEMEMERET, NImE AR, KU, VIZIEATRML, SR it

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

9.3 ZEIE E B AT A BT 1 B e A A R 2 e

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

9.4 Fbf i EE, JF e . JOIE. ERESAIE I ABibLE,

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

9.5 FribsE i, kA fGRL, Hib™ E SR

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

9.6 JEF HLMTE 2 4% AL, ANEHRN K Bk,

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

9.7 AH it R REAE I & 7 At L TR A AR TR

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

9.8 HHAE B iHiE R I

Precautions for the Design of Battery Box

®  HHIHIAR NI L 08 AU 5 E DA DR UE L Py FS LI S B2 BB SR ol
Battery box should have enough mechanical strength to make sure that the battery inside would avoid

mechanical shock;

®  FH R A 22 e L PR B AL AN A A I A

Places inside of the box which are used to fix batteries should not have sharp edges;
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RV A A BC T N 78 7025 RS SR A L B RECRR R A, T RV AR ORI T ) R T B RS B R T AR,
o B F AN ARHE BT B R AIE DA
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;

PR BT B R 7B BT K  BAR RE,  FLR A S L I R AR R E BB K MRS BT
K AR ] R S S RS B R AR IR (B ik, AR, TR AR AR B ARIUE 5T1E . 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.

<R TEAR I RGN O (2 R AN T R A S T O P4, AR C IR E G ER. &
J& 5E I AE R SR ,  Z5URR A SR Ad F AR B AR B i SN A NS 2 5 P it . A7 R i DA _E R
BATHZIH, ATREIEE K fals. (ERIMIZEGM BT k. PC AR PET iR, HRIIREUAIEPU 45
BT s 2t FARAZGTT REIK R LA A

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 HIMLf{IIER: Connection of the Cells

TR D 2RAT BERRAE A E R L Fr, RS ERIA AN, SRS SBEMAR, Rk .  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.

U R B Pk s i, FRIAE 1€ OB HRRRS, 3 Ak SR 18] 1 CRAE R FE<3mV, F]EREEAN
PR 43 R BEL T R ) 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 reduced more than 3mV,It ensured that exceptional heat did not

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

9.10 HIVLEH RGN Applications of Battery Management System (BMS)

FONACE R R RS, T R BRI R R
Customers should configure a BMS which is used for strictly monitoring, management and protection.
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%P M EARIE R RFEMO T TER, I RS A B, REHIE. HSAGE BT, &
RVACCMIN= S E
Customers should have a detailed design of BMS, assess system features, frameworks, system data, format and

other related information, and establish battery management file.

AT HE F B B AR i B R ST BT ATRESE DL S S F it ) A5 P PR RE
The design or framework of BMS must be changed with permission, so as not to affect the performance of

battery.

B BLORAT 58 BE I LIS B A, R s R ST ERI D 2% . AR & BB RSUEH
BEL PAT ) M 0t 1), A P AN R i B R ORAIE BT

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.

WG R BIA B TBOR S . IR EEART 2.5V I, R N BT RE ST B K A PEROBEIAR, IR e e A
B RIE SRR AL S EEUE SR T 2.8V I, RGN ABREFEFREIR/, FFAE ELH 78 il 2 ATHER A

MG 18] o 25 7 BB A FH 85 70 fo L RO 1) P EEORT 7 fl, 7 LB FEL T AT TBOIRAS

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.

PR S AE AR AR IR A R el CRIEIRHETE L, PR7E, RENEOLFE A TE ), 5T RE
MBS AR RIS . i RGN IR e/ 78 A A e e i AT P . ARIEAE IR T A M
A% E IR SR T T R, 75 U e T e AN R LB fRAIE 54

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.

O.11 e ERFFIE S W, (T RE FEL B 25 150 ) ri it 22 B A AN DR 5= T D

Refer to CALB Lithium-ion Battery Installation and Maintenance Manual for maintenance.
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10. BZHE W ALE Emergency Treatment

o WIRAM A MR, HARBOENIRNS, ARG, NMANS KRN, IR LB, AlatiE

ARG 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;

U A DA R O R R AR AR AR R, RISLRIY) TR, A B R TR
Bom, FrrMA A, R AR B e B S

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;

HBAEOm A T AR LN, HA RS B R R, BENZRE PR bR = s, W
#Pt, B TR KSR TR KRS, YIS K, fp % e AT Ab B
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. B Others

AR PRGE R FET, WEERALT . ARSI TR, A AT A ATIER .

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 nt issue a separate notice.
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