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RiEE X Terms & Definition

PN E X
Terms Definition
Hh A ferh s e G&RHD) ARAT .
CALB China Aviation Lithium Battery (Luoyang) Co., Ltd.
2 @ AR R AR U AR P ) L148NS0B 7 78 R AR B R A P I
Product "Product'i in this specification refers to L148N50B rechargeable Lithium nickel manganese
cobalt oxide battery produced by CALB.
s R R AR SEA RS B PTIR P R ) A E] AkE A
"Customer” means the companies, enterprises or individuals who purchase the products
Customer . s R
described in this specification.
= 2542°C,
Room Temperature
CERIIN LS F Tt LEAROARAT iR 2

Cell Temperature

The temperature of the cell positive terminal.

FEL L R A FRD IS 1] PR T8 LA 2 B P s B AL, E AR 55 T R e &

FEHEER BREE, 8 LR C oK.
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” .
ZRHMAE R E AT AT, IR R R I TR, 8 DLz I AU B AR
A b b, FIAS BB 80%1 7R ML IR AL, FROAIEIS A
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 B B R 6 A1 F B FRL LT IR Fth T SRR 2 T () AT 2
Open circuit Open-circuit voltage is the difference of electrical potential between two terminals of a device

voltage (OCV)

when disconnected from any circuit.

A F S SOPRTRCH PP BRAAAT FELES s 2 FE A R I A IS, R AN TR ) R 2
TAF R SRR T IR R, Ry BT e it P PRI, 2 2005 RN £ L BEL AT R P BEL
JIvi& I P77

TR 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.
HAE G, IZIBAIIRE I 4.2, 1 1 4. 4.1 Z 009 BOkRE 78 i A6 E AT 1 25 &
BUAE 7 AL IR AT 5 4. 2. 1 A 4. 4. 1 S Za B e I i bn v, 20 70l e B 3 TR ) de
CIR/E KRS s KAH .

Restore capacity

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.

fif LORFF AE
Charge retention

RBAE— BT, A —ENE G, TSR A R SHUE A& 2 i H 4.
The percentage of the discharge capacity and rated capacity after the battery stored in a certain
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capability temperature and time condition.
BRIERS | BIBEEIRET, i ENEE TR, AR AR SHUE AR I E
Capacity recovery | The percentage of the discharge capacity and rated capacity with recharging after the battery
capability stored in a certain temperature and time.

P G A R N
Product suool HOURE LR R R BT AT SR AR IR 37 il Y 38 5 2o
contr ath)p Y" | Terms of the deal signed by CALB and clients about the specifications of the product.

PRt 7S KHHETE 4.2.1 ZKFTR 78 AR

Standard Charging | Charge mode described in section 4.2.1.

PRAECE KRG 4.4.1 FKFTR R AR
Standard Discharging| Discharge mode described in section 4.4.1.

R AR R T b, R i AN EEN S, N AAME AL A SOC 4 sEH Ruk M

i RS e, . e
State of charge | 'EUFIIACE. (RIERIIIEIIA frfi e 4.
(S0C) 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 R FE P AR T ) PR T R e B BRI P A R SR AR R A (B
ol AR (B0 15 R AR SR B, R S a4 i 4 Ht 42 ) SR T A0 P 13
o g | e P FOT R s S R S s A, R DL A L H A 2

Battery BEATAE A L HL T A
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, HLE AL

“V” (Volt) , Unit of voltage

“A” (Ampere) %85, HL AL

“A” (Ampere) , Unit of current

“Ah” (Ampere-Hour) Z35-/NisF,  HiL fu BT
“Ah” (Ampere-Hour) , Unit of electric charge
“Wh” (Watt-Hour) TLAF-/INEF, BE& AL
“Wh” (Watt-Hour) , Unit of energy

SM-E- BaAr A— =5 P A

U\LJJ%W;L “mQ” (Milliohm) 2K, H B8 fir

nits o “mQ” (Milliohm) , Unit of resistance
measurement

“C» (degree Celsius) %GR, A HAL
“C” (degree Celsius) , Unit of temperature
“mm” (millimeter) =K, K& HA7
“mm” (millimeter) , Unit of length

“s” (second) b, i [H] AL

“s” (second) , Unit of time

“Hz” (Hertz) ##%%, Sz AL

“Hz” (Hertz) , Unit of frequency
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1. ‘&HEHE Scope

AT A B AR T T LA 1Y) L148N50B (3.66V) ] 7t FL ARl il R B FELVA 1) 7 il PR RE FE AR . HOR R I

LAV

This specification covers the performance indexes, technical requirements and safety issue of the L148N50B (3.66V)

rechargeable Lithium nickel manganese cobalt oxide battery manufactured by CALB.

2. =&AL Product Type

2.1 PRERAARR: BRRG AR I

Product Name: Lithium nickel manganese cobalt oxide battery

2.2 RS HK%: L148N50B
Specification: L148N50B

3. HfkH R~} Cell Dimensions

] O

%26 80£0. 16(300=20kgF, 504 S0C)

(TBD)

S| e R (mm)
Items Description Dimensions (mm)
TR
X
W Width 148.2+0.3
T EE 26.804-0.15
Thickness (50%S0C, 300+20Kgf)
i
H Height 102+0.4
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4. F=R R Product Performance

4.1 #ARZ% Technical Parameters

Frg A ZH Y] /I
NO. Items Parameter Remarks
A—ﬁeﬂ:fqﬁ 4\\ 3
1 BEAE 50AR ff/ﬂﬁﬁﬂ.l%
Nominal Capacity Standard Discharge
= P B —
5 _ _EX/J‘ﬁE _ S0AR T/T/EB.ZEE
Minimal Capacity Standard Discharge
2.75-4.3V T=0C
3 WiL/EVEE‘IJt_:E o 2.5-4.3V -20C<T<0C
g 2.0-4.3V 30 C<T<-20C
H C(Ac. 1kHz) FrEgi. 50%S0C
4 L 0.60~0.80mQ J y
Internal Resistance (Ac. 1kHz) Fresh Cell. 50%SOC
; 75 FRL ] v brifEzE
Charging Time Standard Charge
> =
6 37 SOCAE H Q SOC: 5%-97%
Recommended SOC Window
yH
}CEh?{m'InE 20~55°C SEH A2
e rging sl .
, g;;ﬁr::}i Temperature Refer to section 4.2
T M=
Temperature ﬁﬁl%/m)_%f A BH 4.3
Discharging -30~55°C .
Refer to section 4.3
Temperature
8 EEYHA.EE 865+20g
Weight
9 oA R HE4
Shell Material Aluminium alloy
4.2 FEHE, Charging Model
Fr5 ZH P &
NO. Parameter Values Remarks
RN, DLASATEFEL 78 B 2 R I L R 4.3V, SRIETE4.3V MMERFFEi
PRHETE IR | B 2 Hf N PR <2.5:0.5A
421 Standard At room temperature, charged to 4.3V at a constant current of 15A, and then,
Charging Model | changed continuously with constant voltage of 4.3V until the current was not more
than 2.5£0.5A.
P T 70 FL i 2
v vE
429 Standgrd 2540 CERTUMTYES
Charging Cell Temperature
Temperature
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Yirt 75 IR %i@%?ﬁ&iﬁﬁﬂﬂﬁ%ﬁﬁ, — HLR I H I T R I 4
Absolute o XF 7S R LV, B IR 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.
il 75 e %i@%ﬁ?@&i‘ﬁ@ﬁ?ﬁ%ﬁﬁ@%%‘{*?ﬁ?ﬂﬁi%‘n —HE
Absolute B 43V IR o B I 2 e B L I L R, R IR e
4.2.5 Charging Maximum 4.3V 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 A[FENREE T 78 H R i) Charging Current Limit at Different Temperature

20C< [ -10C [ gc< |10C< [15C< [20C< [45C<

wh e S E8 T<< >
"B L S oT< <1< 1< | T< | T< | T< | 1< o
Cell temperature range -20C 55C

-10C 0C 10C 15C 20C 45°C 55C

FOVF B T8 HL LA AT R v
Maximum charging current i 0.05C 0.1C 0.2C 0.5C 0.8C 1.2C 0.8C

allowed Not alll\i)(\)/'\[/e
RBULRE allow | 4 osv | 425v | 43v | 43v | 43v | 43V | 43V d
Charging voltage limit ed
4.3 JEE Discharging Model
Fr5 ZH 7 i AR #E
NO. Parameter Specifications Remarks
— " Fi F, PABOATEVFFELH L 222.75V
441 ) . At room temperature, discharged to 2.75V at a constant current of
Standard Discharging Model 50A
=N UGN G 551 D) HL IR R T-50°C, L KB [A] 910s
44.2 Maximum Pulse Discharging 400A When battery temperature is below 50°C, the
Current (Short Pulse) maximum discharge can last 10s
s p=E] WhJE RF
444 Wﬁﬁﬁz E_E/m}% 25407 PR I
Standard Discharging Temperature Cell Temperature
Toie R ALE (T RO, — BB Rt
it P R 248 o T P U 9 ] R 1 TS R
129 20 T FLRL R 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.

4.3.7 RIS BE T R B IR A i A % 1E F JE FR ) Discharging Current and Voltage Limit at Different
Temperature
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FE Y L P Y 30 C<T | -220C<T | 0C<T< |10C<T| 23C<T | 40C<T
Cell temperature range <-20°C <0°C 10°C <23C <40C <55C
TV R TH LI
Maximum charging current 0.2C 0.3C 0.8C 1C 1C 0.8C
allowed
. ﬁﬂl%%ﬂt R - 2.0V 2.5V 2.75V 2.75V 2.75V 2.75V
Discharging voltage limit

4.4 VR 7S HLHLR Maximum pulse charging current allowed

AT A R, T A S I R Ak et F RO AR AT AR R RICR o ANIRDIR BE SRR TR B4 e VR R ORIk 7S R LU
ARRSE I (8] 6 250 ™ k& 15T T R FT A I BT 70 FRAS BL A RS B 25 A1 o 338 5 271 7 R S A T i i B R T K K
P AR I 128 T G o v S8 L ) o B 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.

ANF] SOC R B2 56 R, SRR Rk 78 i HL IR AR L I [R) 40 R R s
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<ST< S0CST< 0C<sT< 10CT<T< 23C<T< J0C<T<
-20°C 0°C 0°C 10°C 23°C 40°C 55C
< ARV ARV ARV AR AN FVF AR ARV
95% allg\?vte q Not allowed Not allowed Not allowed Not allowed Not allowed Not allowed
< ARV
95% Not 0.05C/10s 0.4C/10s 0.6C/10s 0.8C/10s 2C/10s 1C/10s
allowed
< ARV
80% Not 0.3C/10s 1.4C/10s 2C/5s 2.5C/10s 5C/10s 3C/10s
allowed
_ | Fw
65% Not 0.5C/10s 1.5C/10s 3C/10s 3.3C/10s 6C/10s 4C/10s
allowed
< ARV
50% Not 0.8C/10s 1.5C/10s 5C/10s 3.3C/10s 6C/10s 4C/10s
allowed
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BB e E, R B BORIRIS 9], I 1A) 225 T T bkl 78 LR SRR R] o ARHRIS P9, At vy DAk
TR, WATRAE T FHRA TARIRE, EAERIRRIA, AR o B sh e il .

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

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

4.5 JikEOH Pulse Discharging

45.1 fe/ kb, LE B Minimum Pulse Discharging Voltage

0C<T<55C
2.75V

-20C<T<0C
2.5V

-30°C<T<<-20C
2.0V

T<-30C
A 424 Not allowed

4.5.2 FYFfe KBk FR FEL IR R4 215} 1] Minimum Pulse Discharging Current and The Pulse Duration Allowed

SOC Temperature
B30 C<T<-10C | -10C<T<0C | 0C<T<10C | 10C<T<23TC | 23 C<T<40C | 40°C<T<55TC
=50% 2C/10s 4C/10s 5C/10s 6C/10s 8C/10s 5C/10s
=35% 1.5C/10s 3C/10s 5C/10s 6C/10s 8C/10s 5C/10s
=20% 0.5C/10s 1.5C/10s 3C/10s 5C/10s 8C/10s 5C/10s
=5% A Tev 0.5C/10s 1C/10s 2C/10s 3C/10s 2C/10s
Not allowed
0 AV AN A ANV A AV
<5%
Not allowed Not allowed Not allowed Not allowed Not allowed Not allowed

4.6 HLTERE Electrical Properties

4.6.1 MK 2%44: Test Conditions

BrAARESr, WIRRAERZ A: 25+5°C, HHXHBEA: 15%~90%, KHEJ1N: 86KPa~106KPa HIF IR
HHHEAT
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.

4.6.2 MEAXFE 5% B 5K Requirements of Measuring Instruments and Facilities
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RIS M GR . B (RIS A AL e 2 e R s AR ) N3 B 5 R T B e e LR BT
KPR E B A, FFEAROHA . FralAcR . e MEA SR AR E B, HORE RN e 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 AR 77 o0
NO. Items Technical Requirements Test Methods
LRV W€ 17 N - I P
A /7 s iy =4
1 g | O AR -
Appearance No dan’}age., Ieakagg, oil Visual Inspection
contamination. Legibly
marked.
i GERES =¥ 50A Ji FL A &
seomn o pesn | DiSCharging Capacity: Zim N, DL B0A BT R NRAE 2.75V, 1HE
= R RO RE Fe. - A, .
Discharging | a) 50A Jil FI >50Ah E%Eﬁﬁi ( u A_h LR . .
2 performance Discharged at 50A>50Ah It’s the c_apamty (in Ah) \ONhen batteries are discharged to
under room ‘ 2.75V with 50A at 25+£2C.
temperature b)150A Ji HL I >49Ah 150A J8 FE A FE A 7 VR F
Discharged at 150A >49Ah Test methods of discharge capacity at 150A are the
same as 50A, except for the discharge current.
RIRB A E I d T AP Btk AT
Low-temperature discharge capacity test:
a) FLMFRAE A
R JC P A G Standard charge
Dischargin-g Discharging Capacity: b) 7E-20+2°C41F T E 24h;
3 characteristics ] Be set aside for 24h at -20+2°C;
underlow | -20CH[=40An C) fE-20£2°C % T LA S0A JiH & 4 1 IR
temperatures | Discharged at -20°C >40Ah 275V, HFEEACE (DL AR ).
Discharging the battery to 2.75V with 50A at -20+2°C,
calculate the capacity
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a) HTBARAETS L
Standard charge;

PN = iy
LT b) 7F 20+ 5CH M F fiffy 28
4 reter?tri)gnluln{jer i FLPRERF 5 =>94% Stored for 28 days at 20+5°C;
room Capability retention=94% ¢) HETF, DL50A L, i e
temperature 7w (LLAhTE);

Under room temperature, discharge it at 50A to cut-off
voltage and calculate retention capacity (in Ah).

a) =il T, A BUEmRFEE 7T i R R b
4.25V, SRJGTE 4.25V THERFEE 0 A B HL AL T IR
<25+0.5A

At room temperature, charged to 4.25V at a constant
step-current, and then, charged continuously with
constant voltage of 4.25V until the current was not

more than 2.5£0.5A.
TG F 1 >2000 X . .
5 Ptz | 22000 X b) il F, LA S0A fEU L 1k 2.75V;
Cycle Life >2000 cycles .
Discharged at 50A to the cut-off voltage 2.75V at room
temperature;

c) HE a) ~b) , EEELFNHERER 80%1E,
JIT 7€ B H) 0 P IR BUE SO % HRL i B 10 PA K A
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 ‘Z4:VERE Safety Characteristics

Fr5 B gE| FORER MR 715 KD IR
NO. Items Technical Requirements Test Methods & Steps
a) HIBARAE L
jifﬁZEE Z:IJ:%ME\ Z:@J(\ Zii)l::ﬁﬁﬁ Standard Charge;
1 Over-discharge | No explosion. No fire.

b) LA 50A HLIECE 90 734
Discharged at 50A for 90 minutes.
a) HIBARAETS L

it 7 TERYE. Ak Standard charge;

Test No leakage.

2 Overcharge Test | No explosion. No fire. | b) DL 15A HiFEH £ 115%S0C 8{# 4.73V.
Charged to 115%SOC or 4.73V at 15A.
a) HTBARHETS L
Standard charge;
fgs . ik b) FFHNLIE . fHEZ 4 B 10min, AhEBLkE
3 Short-circuit ; .
Test No explosion. No fire. | BHR /N T 5SmQ.

Connect the battery positive and negative terminals
with wire for 10min directly. The resistance of external
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line should be less than SmQ.
a) HJBARAETS L
Standard charge;
ek AR ASER AR | by i it TF 7B T F A 1.5 K Ab T PR
4 Drop Test No explosion. No fire. BRI I
No leakage.
The cell shoud free drop from the height of 1.5m onto
the coment floor.
a) HLIBFRAE TS HL
Standard charge;
5 e FHREIE. Rk b) e BRSO IR LA Y, 4 5°C/min frd A
Heating test No explosion. No fire. | fy= 5% 13042°C, 15k 30min J5 5 (E .
The cell was put in the heating box, heated with the
rate of 5°C/min to 130+£2°C for 30 min.
a) HJBARAETS HL
Standard charge;
b) % T HISFAF AT IR -
According to the following test conditions:

PEIRT7 ) TEE T & BT e

Crushing direction: Pressure perpendicular to the
battery plates.

FEEMOE R 242 75mm (12 B AR, 2 B A A4
AR B2 (L) K T e 5% s i Tt P RS

6 %E K*’%M{‘ Ak . The form of the crushing plate: a semicylinder with
Crushing Test No explosion. No fire.
the radius of 75mm, the length of the semicylinder
should be larger than the size of the cell.

FFHEHEE: (5£1) mmis

Crushing rate: (5+1) mm/s

PEEARSE: HURAZN OV BiAR T fiA 3] 30%akH%
JE 7735 F) 200kN Ji5 15 1IEHFIE -

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

a) HIBARAE R L
Tk Standard charge;
7 _ Seejl(vy;ter No efﬁfi‘ofﬁg(ﬁre_ b) # AR HIhIR N 3.5%Nacl & H 2h;
Immersing test The cell shoud be completely immersed in 3.5% Nacl
solution for 2 hour;

A5 Version Number: A0
RAT H#H 1ssue Date: 2018-10-8
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a) HLBRAETE s

Standard charge;

b) A BTN AR P % I8 R R BEAT Y, JEIA 5
R, WL 1/

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

YL R AR EME. Rk, Ayew || REEC | B | Bk | R AR A
8 Temperature No explosion. No fire. /min /min ZC/min

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) HJBARAE TS L

Standard charge;

UL RS AR AR | ) o 25 s ity O R SR A, B4 b A
9 Low air No explosion. No fire. 2
pressure test No leakage. 11.6kPa, {#H 6h;

The cell was put in the low air pressure test chamber

with 11.6 kPa for 6 hours.

e B AilEe 2% GBIT 31505-2015 ( HIZNVA4:FH 3 /1 5 Haith 22 4 Bk Jake 71 )
Notes: Refer to GB/T 31505-2015 Safety requirements and test methods for traction battery of electric vehicle.

4.8 fEf7PEAE Storage Performance

FF5 ZH IRy AT
NO. Parameter Specifications Condition
AR EAE D PRifE7E L E30%S0C, 25°C R EfiEA730K
1 Restorable  capacity =49.5Ah Standard charged to 30% SOC, and storage for 30 days at
(Short term) 25C
AR EREE (KD Bt 78 L #30%S0C, 25°C iR E ik 17180k
2 Restorable capacity =48.5Ah Standard charged to 30% SOC, and storage for 180 days at
(Long term) 25C

5. IBHMTERZEM Precautions for Transportation

FL I R AE = 30% 7 HUIRZS T R R s AT 18 50, 7Ei i A b BBy LR RIZUAR S | iy slde e o 9 1k H W R bk
AFEE. S TRE. KE BTSEZBE T sk . fisiziiESi MH/T 1020-2013 (4 i il = iz ).
The batteries should be packed in boxes for transportation which should be conducted not less than 30% SOC. They
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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. EFEER M Precautions for Storage

RIS GBI 1D FEIREEIRIE N-20°C~25°CHIE v - T HuE R, 85 5 TR il v o Fe i, a9
KIF SRR AEAFROEIRET, ZRER b B, I e U o A

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.

WHIA RIS, B8 H 4 AT — IR bR e 7e I L 4R 97, FEVAE 10%~30% i HRAS T 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 YA 7 B EL A R I T
The requirements of storage temperature and humidity are as follows:
PR (A7
Standard Storage -20°C ~ 25°C
A7 5 Temperature
Storage Temperature YA AT IR W QMNHAD
Absolute Storage -20°C ~ 45°C Short term (within 1
Temperature month)

) vE
2 IR <70%RH
Storage Humidity

7. FREFER I Precautions for Charging
7.1 78 HLHLA Charging Current

7 L L AN A I A I R 10 78 VI e K 78 F R o 8 FH e T A PRI 70 P PT e R 1) 7 T
PERE. HUBRIEREA 22 PERE R I8, JF 7T g2 S BUR BRI .

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 FEHLHLJE Charging Voltage

7 R FEL R AN o A KA A5 v R PR 2808 78 R PR T o L RS v T 2600 T R RS ABLIS , ORE TT RE 1 LB AR T

12
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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 IR E Charging Temperature

LY DA AR 406 78 LR . -20°C~55°C I [l P iE4T 78 R (VFE LB R S 0K .
The battery should be charged under the absolute charging temperature of -20°C~55C (As shown in the technical
parameters table).

7.4 %511 )2 7] 78 FL Reversal charging

IERER R IE SAdl, MAE R MR . 5 B IE AR, S BORMRE I e 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. THEHERITM Precautions for Discharging
8.1 JitHL Hiyi Discharging Current

TEUH LR ANA R I A RIS 0 BB R TR R AL, K LU R & S BT A B PR T RO T R S Bud A, &
2 I EL B O b R ) o S AR 1 1O
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 M HLIEE Discharging Temperature

FEL L AR 45 6 TR LS = -30°C~55°C IR BBl N 3EAT L (FE L R 240
The battery should be discharged under the absolute discharging temperature of -30°C~55°C (As shown in the

Technical Parameters table).

8.3 ZEiLid ik F Over discharging

FE R IE A AR, S22 e Bl i B R G 7 1 R JBOR I R A, A F i TS, K S B AR R I
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.

i BER I, AR IR I, BT R i T H B BB RAE T AL R BORRES . 9B i

13
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PR, W RE AR R, 1k T 10%~30%1h HUIRES .
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. HMERMEIEEZEM Cautions of Battery Operation
9.1 {EH FIb AT, 1HAF4HDT AR T A0 & F B R T AR R

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

9.2 AR, SRR KU, UIZ0EST R, ZEIEEA . phii R

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

9.3 AR i EHE R AN AT 1 B e R R o

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

9.4 ZRiA (RS, IR R . JOPR. EREEATES I AR,

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

9.5 ZEbFER I, DA Sa, it E R

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

9.6 JRF HIMTE 2 4% A, AZHN KR EIKH.

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

9.7 Arfith A R A & 1 A L TS R AR e e

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

9.8 Hh A i E = I

Precautions for the Design of Battery Box

® R A AL 08 BN R B DL ORAIE L A AT HL R e S AT Ul o
Battery box should have enough mechanical strength to make sure that the battery inside would avoid
mechanical shock;

®  HLTIAR P 2R L R AR L AN B A R R A 5

Places inside of the box which are used to fix batteries should not have sharp edges;
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®  HLAR I LU 78 437 R A PR R SR R R, pR T R T AR R A T i R ) LS B L I AR,
FROSTRR FELAS AR 5 R ORAIE BT 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;

® HLMAR LT N A T R I B K L B AR I R, R AR A 20 AR I XA AR R E B K B R AR
H T K B 2 il R 3 B0 F S B R T R CAn ks AEER SR, rhoii B B AN AR Ao B ORAUE 5T AE
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.

® 5B A ORI PR (A6 2 A B AL AR IR F T L T A2k, TS REI AL L T AL IS A6 2 2K
2 J 5T FL AR A AR, AR B S B P U B AR e SN A AN A B 4 1 Bt A AR DA B
FORBATHELZR Y, ARG R KIEk . R EM BT e R, PC . PET B, BRI
W PU SEREAT INsR L 5ME, BARA ST G E R L 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.

9.9 Hh[¥Ii%EHE Connection of the Cells

o [ ATR AN AT EMAT AT IERE Jr, WifR BB RIMEAEME, SN FEERMA R, IR
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.

o U HARIER ORISR I . BIAE 1C BORHIRN, R S E Y PRIE L FE<3my, AT IR A
PR 4 vl LIS K B S 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 HLVBLE P RS HI M Applications of Battery Management System (BMS)

FUNECE MRS, MR EE SRS R,
Customers should configure a BMS which is used for strictly monitoring, management and protection.
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o KN EAHMWEH RGN TR, N RGN AL L, REHIR. &N E B TRy,
AT E R
Customers should have a detailed design of BMS, assess system features, frameworks, system data, format and

other related information, and establish battery management file.

® X PUANE FB L EE UL I E B R G B AIRESE DL G s e FE IR 8 PR e
The design or framework of BMS must be changed with permission, so as not to affect the performance of
battery.

® 5 NRAT SR A IS L I I IR, R R SRR 2 . AR &S B R R G )
BELPAY ) M ISR 1, B P AN R ™ B 5 B ORAIE DA
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.

® A FLIMIA R TBCIRAS . I HLEART 2.5V I, FRIB P EERT AE Sl B K AP RN, I A g
A BB ORIE TR AL AU E R AC T 2,75V I, RGN EREFEFECE B/, JREE N AR AT
FARBRINS 8] o 25 7 75 SER5 IS FH 28 7 S R I ) Y BB e o, 975 1 P ik N TECIR S
Avoid over-discharge state. When the battery voltage is lower than 2.0V, 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 2.5V, 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 b A EARS B IERRIR AT T e h (BfEbrMER s, RS, RREN e mAMmEA D, B
REH I A A R PR AR G o eRLIL T T AR 0 AR R /)N 100 70 PR P A 78 LR BE EAT 811 o AR IEAEAR T A
TR E IR EE 25 F T 78 F, 75 0 rh T P AN AR AH o B ORAIE 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 T s B S 1 20 77 i it s e R AR A A ORFR T M)

Refer to CALB Lithium-ion Battery Installation and Maintenance Manual for maintenance.
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10. B2 MALF Emergency Treatment

o IR, AR, A I, NRTEKPIRES, JRILRNEARE R, BNatiE

HRL R 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;

WA R DL R I AR AR R R R kA ARt ARTRAE R, MAZRIUIET R, A FIh R R A
B, RS, Kb AR E s A 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 AR, B Re A BRI R, B2 AT R IBCRE H it b 26 2 U 5 it
ARV £, B RO K AR TR, VIR K, Rl i 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. H'EEI Others

AEATAHURS P RSE SIFI, EERART . AU PRCATERIN, AR T A ITER.

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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