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ARiEE N Terms & Definition

Aif 5E X
Terms Definition
i FErP AR GIRBHD ARAA .
CALB China Aviation Lithium Battery (Luoyang) Co., Ltd.
PO AFRRE S = S e Fe TR B AR 7 1) L173F176 (3.2V) AT 7o F R R A it
HH
"Product" in this specification refers to L173F176 (3.2V) rechargeable lithium iron phosphate
Product
battery produced by CALB.
% R U RR W S ARAR S IR P A E] L Al ERS N
"Customer" means the companies, enterprises or individuals: who' purchase the products
Customer . o . .
described in this specification.
= JH
= 25+2°C.
Room Temperature
CERIEN NS FL T I AR A A i

Cell Temperature

The temperature of the cell positive terminal.

FELHL A R FRDI T8] A L0 2 I P i R PR, BRSO B T i AUE &

FEHLAE R EEE, EE R C RN,
Charge Rate The current value that the battery need-to discharge its fated 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 E BRI TE, A R IR T B, 8 DL Hb R AUE A E A

ﬂg%%ﬁ jl‘j*ﬂ—i‘{&’ %iﬂ}/ﬁ% EF%U;H\: 80%5@%)35(%%\%&7 fﬂ?’ﬂﬂﬁ%%ﬁo

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.

TF i HL T S 48 1 B % VA F AL I e v 1 SRR T ) LT 2

Open circuit
voltage (OCV)

Open-circuit voltage is the difference of electrical potential between two terminals of a device
when disconnected fromany circuit.

TAF R
Operating Voltage

AR e I SRR R, P P A7 i R T, AR R A R I, R v R R T ) LA
A T AR T B R, BRI i I i v P A, 2 e AR A R ELAT R P B
P& s IR -

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.

L
Restore capacity

HIMAEAE o, TRIRARRE 1528 4.2.1 F1 4.4.1 ST AN IARAE 78 00 25 A AR 1 25 &, X
B DL ARG TS 4.2.1 N1 4.4.1 %45 H 78 HORARAE, 7058 X 3 D& ) e KA
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.

i ELERFFRE )
Charge retention
capability

HIIAE S IR T, €N )R, BPERE N AR SHE BRI E 24
The percentage of the discharge capacity and rated capacity after the battery stored in a certain
temperature and time condition.




@

PSR GRPR) H IRAE

PHESA AVIATION LITTINUST RATTEHY CEh LTHR

F= St

Specification

A5 Version Number: A/0
K47 HH Issue Date: 2017-8-7

HEWERES | BEEERET, SRR EA TR, R E RSP A R A 0.
Capacity recovery | The percentage of the discharge capacity and rated capacity with recharging after the battery
capability stored in a certain temperature and time.
=z 1 1 =
e U e P
contract Terms of the deal signed by CALB and clients about the specifications of the product.
PRAETE AHURE ISR 4.2.1 ZFTIR ) 78 H A
Standard Charging | Charge mode described in section 4.2.1.
PRAECE KFEEE 4.4.1 KPR
Standard Discharging| Discharge mode described in section 4.4.1.
R A %%&*ﬁﬂ%iﬂ%ﬁﬁtt, sz'% %?&#’[\E%‘EE‘J%%&, WA HER AL HHI SOC 4 fig A ke
State of charge | "PIAUIRCK. GAEHIB I 1A .
(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 R L A AR i Yt A ) B T L R R e RV R T AR AT R A HRL T PR (SR A
B HL R ER (R B0 ) 15 R AR SR AR - R S Bt 4 (it 2 H it 5 1) B T A H T
R A | Be OISR GRS e I U R G B e, JF AT LLS A L H A ) G
Battery AT (2 B L P T
Management The electronic device is composed of electronic components and battery control units. The
System electronic component is to collect the electrical and heatrelated 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) (R, HLH 5 AL
“V” (Volt) /,Unit of voltage
“A” (Ampere) 5%, AL
“A” (Ampere) ,Unit of current
“Ah” (Ampere-Hour) ZZE5-/INEF,  Hfaf FRA
“Ah” (Ampere-Hour) ,Unit of electric charge
“Wh” (Watt-Hour) FLEF-/NEF, BER AL
N ¢ “Wh” (Watt-Hour) ,Unit of energy
s “mQ” (MilliOhm) ZERki, HiBEHAL
Ulhs of “m€” (MilliOhm) ,Unit of resistance
measurement

“C» (degree Celsius) #IKE, HEHAL

“C” (degree Celsius) ,Unit of temperature

“mm” (millimeter) =K, KBERAL
“mm” (millimeter) ,Unit of length

“s” (second) b, If[A]FRAL
“s” (second) ,Unit of time

“Hz” (Hertz) ##%%, A AL
“Hz” (Hertz) ,Unit of frequency
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This specification covers the performance indexes, technical requirements and safety issue of the L173F176

rechargeable lithium iron phosphate cell manufactured by CALB.

2. 2R Product Type

2.1 PR AARR: WERRERER Hh

Product Name: Lithium iron phosphate cell

2.2 BEHKK: L173F176
Specification: L173F176

3. BfkEM R~ Cell Dimensions

[4] 8]
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i Hik R~ (mm)
Items Description Dimensions (mm)
K
L 173.940.5
Length




@Wﬁﬁ% (RBA) & R4

AR

A5 Version Number: A/0

CHESA AVIATION LTTHIUM BATTERY COL i Speciﬁcation K47 H A Issue Date: 2017-8-7
T
Y Width 53.7+0.5
5124
H Height 207+0.5
4. 7= intkRg
Product Performance
4.1 $iRZS# Technical Parameters
Fa i F SR L 3
NO. Items Parameter Remarks
: BWER & L1T6Al PRAETECE
Nominal Capacity Standard Discharge
) RNEE N PRI
Minimal Capacity Standard Discharge
= i
Room Temperature
3 TAEHE L. s AF)R S T AR U IL4.2.5 % 4.4.7
Work Voltage Note: Work voltage at different
temperature refers to section 4.2.5 and
447
A PNBE CAe. 1kHz) ) A e, 30%SOC
Internal Resistance (Ac. 1kHz) A Fresh Cell. 30%SOC
e 75 "
5 78 HLI [A] Standard Charge BHAY
Charging Time TR 7T F Ih Reference Value
Fast Charge
i, S 427
; Charging -5~55°C )
TARIREE Refer to section 4.2
6 Operating Tc‘:mpe‘r : ure
Temperature ﬁg@m?‘ . S 447
Discharging H0-53%C Refer to section 4.4
Temperature
7 Eﬁ'mii 3.9+0.30kg
Weight
g GRLN R L8
Shell Material Aluminium
4.2 7R Charging Model
Fr5 ZH 77 AR 1
NO. Parameter Specifications Remarks




F= St

A5 Version Number: A/0

@mmm GRBA) BIRAT

CHESA AVIATION LITHILA NATTREY O LIl S * * K47 H A Issue Date: 2017-8-7
pecification
i N, LAS2. 8ATHIR FREE 78 L A AR FIB FE IR 3.65V, ARG TE3.65V MEERFS:
PrfEFE BN | 70 e B 2 R R <<8.840.5A
4.2.1 Standard At room temperature, charged to 3.65V at a constant current of 52.8A, and then,
Charging Model | changed continuously with constant voltage of 3.65V until the current was not more
than 8.8+0.5A.
P4 78 R 2
wh e
429 Standard 542°C FEL Y UL S
Charging Cell Temperature
Temperature
- Te e HE B AL LE AT 78 AR S, B B R i P i 4
a0} 75 L I . -
X7 R LG, RSk TR rE
Absolute . ] .
423 . -5~55C No matter what the charging model is, once the temperature
Charging . :
T, of the cell is above the “absolute charging temperature,
emperature K
charging should be stopped.
Yot 75 L P To il HLI AL AE IR 78 A SRR Bk e RS, —EUK
: o 3 e il R P o 2000 78 R L IRV L, B LR SR
424 Absolute % K3.8V N nat e chared del is. includi 1
e Charging Maximum 3.8V o @atter what the charging mo e. 18, 1ncluding pulse
Voltage charging, once the voltage of the cell is above the absolute
charging voltage, charging should be stopped.

4.2.5 A[ENREE T 78 L H PR 1] Charging Current Limit at Different Temperature

HL R B VT
Cell temperature
range

T<-5C

0 <T<
5C

5 <T<
10C

10 <T
<25C

25<T<
45C

45<T<
50C

50<T<
55C

T>55C

FVFERKTE L H
i
Maximum
charging current
allowed

78 AR T

Charging voltage
limit

R
Not
allowed

0.05C

0.1C

0.2C

0.5C

1C

0.3C

0.1C

3.60V

3.60V

3.60V

3.65V

3.65V

3.65V

3.60V

R
Not
allowed

4.3 RFRAMKMTFEHEER Maximum pulse charging current allowed

P RE A, PR S R B ke F A R R A TS R RCR . NIRRT I SR VR R R ik e HE LA
RE =& ALK A

FIRF RN 8] Do 250 M S 57 N R P S B T A 78 HEOIRAS DU L IR FE 5 2% A o S T A e 2R A T

PEBIHIR I F2E M0 G Bk ST FL PR W S R 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.

5
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ANTF SOC AN EEFRAT T, FoVFi K 78 H HL TR RF BRI (8] 401 R T «

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

duration are shown in the following table:

Lt L
SOC Cell Temperature
T<-5C S<ET<0C 0<T=<I0TC 10<T<257C 25<T<45C 45<T<55C
sy || NRA R RRTF AR T R
= 0
Not allowed Not allowed Not allowed Not allowed Not allowed Not allowed
>90% AT AT AT 0.8C/10s 1C/10s 0.8C/10s
Not allowed Not allowed Not allowed
>80% AT AT 0.8C/10s 1G/10s 1.5C/10s 1C/10s
Not allowed Not allowed
>70% AL 0.5C/10s 1C/10s 1.5C/10s 2C/10s 1.5C/10s
Not allowed
<70% AL 1C/10s 1.5C/10s 2C/10s 2C/10s 1.5C/10s
Not allowed

ERUCHIZ TR, F A B RN, 10 55 e T s 75 a0 ). RIS S0P, FI T LA
T BLL TR BN TR, A2FTLAA TN il RHARA, M7 IR AV 4.2.5 VR

TR,

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, or can

be charged in small current, but the'charging demand should not exceed the range allowed in 4.2.5.

4.4 JHHEL Discharging Model

FFs ZH 77 R eV
NO. Parameter Specifications Remarks
g i N, PL76ATEFFEI 2.5V
PR T DHTTOATTAS S0
4.4.1 . . At room temperature, discharge to 2.5V at a constant current of
Standard Discharging Model
176A.
R ORFREE T HL A
442 Maximum Constant Discharging 176A
Current
BRI R R Rk N,
X o 5K 1A 3min
443 Maximum Pulse Discharging Current 352A ] ) )
Maximum duration: 3min
(Long Pulse)
KR TR AL R AR R IR A T-50°C, Ham KL [R] 930s
444 Maximum Pulse Discharging Current 528A When battery temperature is below 50°C, the
(Short Pulse) maximum discharge can last 30s
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445 N1 GERTTNE 25:9C FL It Tk S
Standard Discharging Temperature Cell Temperature
oI AR AR (AR AR I, — B ILH
Yt ik P R 48 o TR R U 9 ] R 1 TS R
446 70} TR IR R 3055°C No matter what the discharging model is,
Absolute Discharging Temperature once the temperature of the cell is above the
absolute discharging temperature,
discharging should be stopped.

4.4.7 N [E)IE R i FE AT S i FE B L PR ) Discharging Current and Voltage Limit at Different Temperature

B Y 3R Y [ 30 <T 20 <T SIS |0 <T<s | 5 <T< 15 <17 45 <T<
Cell temperature range <-20C <-5C 0C 5C 15C <45C 55°C
FEVF IR TR
Maximum charging 0.1C 0.2C 0.3C 0.3C 0.5C 1.0C 0.5C
current allowed
) EQ%EQEEEE . 2.0V 2.0V 2.3V 2.5V 2.5V 2.5V 2.5V
Discharging voltage limit

4.5 kM Pulse Discharging

T VF B R Rk s HE, L AR RF 225 (3] Minimum Pulse Discharging Current and The Pulse Duration Allowed

FL iR
SOC Cell Temperature
-30 <T<-20C | -220<KT<<-10TC [ -10C<T<0C 0<T<10TC 10<T<45C | 45 <T=<55C
>20% 0.2/30s 0.5C/30s 1.0C/30s 2.0C/30s 3.0C/30s 1.0C/30s
<20% i > d 0.5C/30s 1.0C/30s 2.0C/30s 0.5C/30s
Not allowed Not-allowed

FEBKARCHL J »  FEAth  2AT BORHIRIN 300, I 18] 2 55 T B T Bk B R R R i o] o ARHIRIN 9T PN, Hitm] BLAE

TRHURE, AT T R TR,

.

WAy PR/ BCBRAS BB ESRAN SRV 4.4.7 SUVRAONE

After each pulse discharging, the battery need to rest for certain time, which should be equal to or longer than the

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

be discharged in small current, but the discharging demand should not exceed the range allowed in 4.4.7.

4.6 H%RE Electrical Properties

4.6.1 MR Test Conditions

B A Mg AL, RIS NAEIREE N 25+5°C, MIXTREEN: 25%~85%, KAEJIN: 86KPa~106KPa ff3AE: A

7
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AT

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 MIEFK 54 E K Requirements of Measuring Instruments and Facilities

RIS IR TR B (RIS M AT AL a6 S BN I B RS ) 42 [ 534 SR T s e AR AT
RIFEZRE SRS, JFEARIN . Ira ek, BB RA SRR EEAAR BB, RS B R s T4
bR — MR R ERE DTN SRR 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 M FEFE IR Performance Criterion

Fr5 i H BORER D792 B 2 4R
NO. Items Technical Requirements Test Methods
LT N ORI S
P> /7 O vE
Appearance Ng dargage., leakage.v, il Visual Inspection
contamination. Legibly
marked.
et | B A 176A TR A&
éﬁ.ﬂlm & ﬁ He ) ﬁi_' ; Discharge capacity at 176A:
, Discharging Discharging Capacity: HET, bL176A TR EE FREE 2.5V, HHEK
performance | e vt 15181 AR AR (BLAh i),
under J9RQ Discharged at 176A>181Ah | It’s the capacity (in Ah) when the battery is discharged
temperature
to 2.5V at 176A at 25£2°C.
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AE
Discharging
characteristics
under high and
low
temperatures

T B

Discharging Capacity:

a) 55°CH>98% W 4h 758 & ;
Discharged at 55 C >98%
initial capacity;

b) -20°C F>80% W1 UA 75 & 5
Discharged at -20°C >80%

initial capacity;

e T L

Discharge capacity at high-temperature:

a) FlbRAE 7S s

Standard charge;

b) 7E 55£2°CHAF THHE 5h;

Be set aside for 5h at 55£2°C;

) 1E 5542 C A F LA 176A JH EL IR HE 2.5V,
TR AR (BLAh ).

Discharging the battery to 2.5V at 176A at 55+2°C,
calculate the capacity.

R TR 2 B 2 o 2 R AT

Discharge capacity test at low-temperature:

a) HLMFRAETR AL ;

Standard‘charge

b) 7E20+£2CKAF N 4 B 24h;

Be set aside for 24h at -20+2°C;

eITE-20:2°C % AF R LA 176A FRFH L HE 2.0V,
TS R (Ll Ab T,

Discharging the battery to 2.5V at 176A at -20+£2°C,
calculate the capacity

fs ke
Rate charge
Performance

BEZ91% AIRE &

Capacity/ = 97%  initial

capacity;

a) Fifi T & R LA T6ATUE B L E2.5V, HE
1h;

Under room temperature, discharge it at 176A to cut-off
voltage 2.5V;

b) =T, PA3S2AMEG RS T H A AR F i
3.65V, SRJGTE3.65V I ERFEE 78 H FL A B 1 R
<8.840.5A, ##HE1h;

Under room temperature, charged to 3.65V at a constant
current of 352A, and then, changed continuously with
constant voltage of 3.65V until the current was not more
than 8.8+0.5A. Put aside for lh;

c) il F, FHIBLIIT6A T H £ EHE2.5V;
Under room temperature, discharge it at 176A to cut-off
voltage 2.5V;

d) tHER A ELL Ah i),

Calculate recovery capacity (in Ah).

Y QLRI
Rate Discharge
Performance

B B =>95% VIR

=

==l

Capacity = 95% initial

capacity;

a) HLFRAETE s

Standard charge;

b) FEi T, FMBLLIS28A R L& L R2.5V;
Under room temperature, charge with 528A, to cut-off
voltage 2.5V;

¢) TR A EAART.

Calculate recovery capacity (in Ah).
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B REN
Charge retention
and capacity
recoverable
capability

i L PR FF A >96% 4] 4R 7

=

=
Charge retention>96%
initial capacity;

BB E F>9T% VIR

=]

=
Capacity recovery>97%
initial capacity;

1. =i R S AR IKE e
Charge retention and capacity recoverable capability
under room temperature:

a) HLARAE TS A s

Standard charge;

b) fE 25+5°CoAAF T A7 28 K

Stored for 28 days at 25+5°C;

o) Filh F, LL176A BUREZ LI, THEAT IR KR

AR (LLAhT);

Under room temperature, dischatrge it at 176A to cut-off

voltage and calculate retention capacity (in'Ah).

d) F R EEAT AR AE 7S P

Then standard charged again;

e) Fift Ny PA176A U EZ& I EHE, HHIKERE
QYN 7 P

Under room temperature, discharge it at 176A to cut-off

voltage and calculate recovery capacity (in Ah).

2y AT IR RR S A K R fE

Charge retention and capacity recoverable capability

under high temperature:

a)’ FELIIARAE 78 s

Standard charge;

b) fE 55 2°CHAM TEAF 7 Ks

Stored for 7 days at 55+2°C;

o) Z I FE ShJE, BL176A JRHEZIEHE 2.5V,

WEA R A R (L AR TP);

Under room temperature, Put aside for 5h, discharge

with 176A to cut-off voltage 2.5V and calculate retention

capacity (in Ah);

d) L R HEAT AR AE AT P

Then standard charged again;

e) FiR T, Pl 176A BUBBEAILHIE 2.5V, THEKE

AR (LA,

Under room temperature, discharge with 176A to cut-off

voltage 2.5V and calculate recovery capacity (in Ah).

10
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it f7 1 e
Storage
Performance

Ak 545 B = 95% ] Uh 25
=
Restorable capacity =95%
initial capacity

a) HhbRAE 7S

Standard charge;

b) DL 176A HLEHL 30min.

Discharge 30 min at 176A current;

c) 452 CiR JEABAT 28 K;

storage for 28 days at 45+2°C;;

d)=if N & 5h;

Under room temperature, put aside for5h;

e) BT ARAE ST s

Standard charge again;

R T, LA 176A UL R &AL )R 2.5V,
Under room temperature, discharge it at.176A to‘cut-off
voltage 2.5V;

M EE AR (L Ah 1),

Calculate retention capacity (in Ah).

(EEE i
Cycle Life

>3000 X
>3000 cycles

a) T [, PAIT6AMEFFFEEE 23,65V, RJETE
3,65V NMEEFFEETE L LB R | R<8.8+0.5A, ##E
10min;

Under room temperature, charge to 3.65V at a constant
current of 176A, and then, change continuously with
constant voltage of 3.65V until the current was not more
than 8.8+0.5A. put aside for 10min

b) ZiE T, LL176A MHRBAHEE 2.5V;

Discharge at 176A to 2.5V at room temperature;

) EH a) ~b) , BREFHNIUEAER 80%IE,
FIt 56 B A8 B4 80 5E SO 1% HL I K A8 24 5 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=VERE Safety Characteristics

FFs HiH BORER W7 7% S 0 3R
NO. Items Technical Requirements Test Methods & Steps
a) M () bRz
Standard charge;
gl ARAE . K AR | b) LA 176A #LFTHH 90min;
1 -di ion. ire.
Over-discharge No explosion. No fire Discharge with 176A current for 90min;
Test No leakage.
¢) M% 1h.
Observe for 1h.
5 o 75 H KA. AHE K a) HJh () FrAERH
Overcharge Test | No explosion. No fire. Standard charge;
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b) LA 176A HIRFHE 5.5V, B 1h FiF1ER
H;

Charge to 5.5V with 176A current, or charge for 1h;

c) M% 1h.

Observe for 1h.

L

Short-circuit
Test

ANBIE. Ak

No explosion. No fire.

a) il (4D bR,

Standard charge;

b) K IR, ARG SNSRI 10min, SMEZ
HEHL NN T SmQ;

Connect the cell(battery module). positive and negative
terminals with wire for 10min directly. The resistance
of external line should be less than 5mQ;

¢) M% 1h.

Observe for 1h.

BRI
Drop Test

ANENE . AR AR
No explosion. No fire.
No.leakage:

a) W (2D etz i

Standard charge;

b) Hiith (4D ARG A 1.5 K s AR E ik
B K et L

The cell(battery” module) drops with two terminals
down from a height of 1.5m onto the cement floor
freely;

) ME 1h.

Observe for 1h.

TFA
Heating test

AIE A K

No explosion. No fire.

a) Hth () bRt

Standard charge;

b) itk (4D BNIRAEF, BL5C/min HAR R SR
£ 130£2°C, FFLRFF 30min J5 15 1L

Put the cell(battery module) into the incubator, the
temperature is up from room temperature to 130+2°C
at the speed of 5°C/min, and stop heating after lasting
for 30min;

¢) MEE 1ho

Observe for 1h.

I
Crushing Test

ARIE. AR

No explosion. No fire.

a) M () ArifER

Standard charge;

b) 1% T HI AT BEAT IR -

According to the following test conditions:
——HIETT A TEET & BT R

Squeezing direction: Pressure perpendicular to the
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battery plates;
——HEBOER: AR 75mm S EEEAE, R
PR BE R T B BF IS BB A R
Squeezing paper shape: half cylinder with 75mm
diameter, whose length is more than the size of cell;
——HEEE: (5E1) mm/s;
Squeezing speed: (5X1) mm/s;
— PR HIRE] 0V BRASTE EIA F] 30%
B IS 73K E) 200KN JE kg, fREF 10ming
Squeezing level: Until the ‘battery voltage becomes
0V or the deformation i§ to 30% or the press. s to
200KN, stop squeezing;
c) ME 1h.
Observe for 1h.
a) HARHE 78 A
Standard charge;
b) Hl ©5mm~®8mm A i N ET CBHR I [ HE A
JEJg 45°<60°, EFRIRIEDGE . T8l EALE S
15, L 25+5mmys HOTESE, AT T3 R 1 75
B S A WEE TN U DAR S SR W LR

el R AEE it
7 Nail penetration N K@VE.\ ANk \ Penetrate the battery from the vertical direction
Test o explosion. No fire. throughout the inside plates with the @5Smm ~ @8mm
heat resistant needle( the cone angle of the needlepoint
is 45°~60°,the surface of the needle should be bright
and clean, with no rustiness, oxide coating and greasy
dirt) at the speed of (25+5) mm/s (the needle should
stay in the battery);
¢) MEE 1ho
Observe for 1h.
a) M () briEFiH;
Standard charge;
. ﬁif gﬁ{’fl (IffN jﬁf b) Hiith (A1) 5E4N 3.5% NaCl ¥ OF 440
immersing test 150 leake.lge. . T2 hs KIRRE 4 B AR L
The cell(battery module) is submerged into 3.5(wt)%
NaCl solution for 2h entirely.
a) i (40D FrdEsee;
o | rempemte | o MR K | Sadedehames
cycling test No explosion. No fire. | byt (41 ANREFEN, HEEFHREZER 1

BEATIRAY, IR IRELS IR

13
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Put the cell(battery module) into the incubator, the
temperature adjust according to table 1, repeating 5
times, and observing for 1h;

¢) ME 1h.

Observe for 1h.

a) M () briEFiH;

Standard charge;
b) it (4D FENRAEFT N, T e A Uk
(5 A R J9 11.6 kPa, i JE =R, FHE 6 h;
10 Low air T A . Put the cell (battery module) into the low air pressure
No explosion. No fire. ) ,
pressure test box, and set air pressure.at 11.6 kPa, laying for 6h at

room temperature;
¢) MEE 1he
Observefor 1h.

e 1y FLVBZH DA TS B DA b Ak e A G
2. BRI S % GB/T 31485-2015 (HL3NVAH H A7) & s 2 4 Bk J ks 777D
Notes:1. The battery module contains five or more cells in series.
2. Refer to GB/T 31485-2015 power battery safety require and test‘methods for electric vehicles .
R PRI S IEIAH il 2 A 1)

Table 1 temperature and time of one'temperature cycle test

NENEEDIN S :
REEC i it min | 0ESEHCRC/min
o . . .. . Temperature change
temperature/'C time/min Adding time/min o .
rate ‘C/min

25 0 0 0

-40 60 60 13/12

-40 90 150 0

25 60 210 13/12

85 90 300 2/3

85 110 410 0

25 70 480 6/7

5. IBHEAE T Precautions for Transportation

R RLE 30%~60%fif RARZAS T G348 AR BEAT 8 %0, FESs i A2 b 2B R Z09R A0 . phifi sliBt e, Bk H i
Mk, AREE. SRR KE. RS E TRz, SisizfmiEsi MI/T 1020-2013 (HHBTEE
AT o

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.
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6. W FFIERZE IR Precautions for Storage

R A GBI 1) IR N-20°C~35 CRIIEE . TRuEX I EN, 855 Ry B, e
KIF IR PO R, ZRR By B E, I3 S WU o A0

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, BN H X AT — bR AEFE RO ZES s HIIAE 30% A FUIRES ST - 3.275V~3:305V)
TIEAE

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 30% SOC (voltage scope: 3.275V~3.305V).

PRV i Al o B R A SR I T
The requirements of storage temperature and humidity are as follows:
B Al A7 1
Standard Storage <20°C ~ 35°C
ety Temperature
Storage Temperature AN it AT M OMNHWD
Absolute Storage -20°C ~45°C Short term (within 1

Temperature month)

D N=|
2 V.8 <70%RH
Storage Humidity

7. REFERFEI Precautions for Charging
7.1 FEHH I Charging Current

78 R R AN T AR B o ) 8 VI R K 78 R L o S FH o T A A P U 7 P TR 1 A P T P R TR
PERE. HLBRIEREMI Z EVERER F L, JFAT R FBUR 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 FLHLHL K Charging Voltage

78 FEL RS AN T A RS 5 o R R4 0] 7 R R T o PR R e T A S L R IR AEI S K RT RE S| F A 78
JBOETERE . HUBRTEREAN 22 S PERER IR AL, JF 7l e & S BUR B L.

The charging voltage should not be higher than the maximum value described in this specification. If the voltage is
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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 7R Charging Temperature

FL b DA ZIAE 2 0] 78 FIR B2 = -5°C~55 " C IRSE il Y HEAT 78 L (VR AR S 3R
The battery should be charged under the absolute charging temperature of -5°C~55°C (As shown in the technical
parameters table).

7.4 %1l 7 78 H Reversal charging

IERIER MR IE TR, AR A e . A I IE AR, K R BRI R 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. JEVEREM Precautions for Discharging
8.1 JAHLHL Discharging Current

JBCHEL L AU ANASHER I AS RS P 5 A0 B RO AL, KRR L 2 3 B b A R DU R O F T RE R B A,
2o I R BB R I L R ) o S5 AR 7 e
The discharging current should not be higher than the maximum value described in this specification. Discharging

with a higher current may resultin the capacity fade and over-heat, even smoke or black material ejected from the case.

8.2 JIHLIEE Discharging Temperature

L ZRTE 268 0] T LIRS -30°C~SS°C NG H AT TS F (FE AR S 4R
The battery should be discharged under the absolute discharging temperature of -30°C~55°C (As shown in the

Technical Parameters table).

8.3 ZE1Lat T H Over discharging

FE BB T R, 22 2R B B R G 1 A O R R, A I R, R S BUR MR I
Az s fE g

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.

B R AR, FE MR R, e AT RE 2 il TR B SRR R T AL T A BORIR S . B IR
MR, HIbRE IR, AEEIBAL T 10%~30%F HURAS .
What should be paid attention to is that the battery can be in the state of over discharging because of
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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. HMERMEIEEHEIN Cautions of Battery Operation

O.1 M HITRAT, 75 -2 B A AR A5 AR B R T bR i

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

9.2 fEfERIERES, MNIZEHAE KU, UIZIET R, ZEIEEAE . piadi i

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

9.3 ZR i E R R AN AT 7 s E R R R 7 et

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

9.4 FEILK RV E, JFRE R, M. BRESANES YT I A

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

9.5 ZRibrEEE I, DA A GRS, A ESUR.

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

9.6 JRF HLIMTE %242 AL B, ANEHRAK 2K

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

9.7 7 v ith A e A T B B 1 L T T LS T L

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

9.8 HIMIA BT B I

Precautions for the Design of Battery Box

© HIJAE NA R B U 5 B DADRAIE H P 35 L S S A LI A s
Battery. box should have enough mechanical strength to make sure that the battery inside would avoid

mechanical shock;

®  FH IR A 2 R L R B AL AN B A A (T A

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

®  HIBAH AT TS 70 R A A AR LR, el T R AR R B ) RS B RS B I AR
Hh AR AN ARHE B B ORAIE 5T A 5
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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;

® HLIAR UL B A 4 E R I B K L B AR TR, R A 06 20U I A SRR HERIE BT K BT R AR
B TR K B2 i s i S ) FR S B R IR (R ks AEARAED, v i AN R T B ORAIE DT
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.

® <G RS U PR (A S e T L A FRLVIE A 0 T 48 2%, SRR AL P BRALTE O B R EK
R 7 FELVAE SO ZH BN, AR S n 8 P 00 78 B el s S G BN a2 B 4 it . 4 AR R DL B
BRSBTS, W RRIE NG KaR . A4S0 B alER B R . PC R PET . #BIREBEIR
W8 PU SEREAT INsR e 5, BARE LT RIE R R AT o
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 occutr. 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 HiVh#i%ERE Connection of the Cells

o [ HIHUN I E B S, W R SRR IR AR, SRR FEEMA R, ThRERAL.

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 I AT IERS RIS M. FIIAE 1C TR RN, K S Z R AE L FE<3mY, T EREEA
DR i e P e 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 reduce more than 3mV,It ensured that exceptional heat did not

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

o CRAMUCIR AT B

Laser-beam welding machine is used to connect terminals.
9.10 MM FE RSN Applications of Battery Management System (BMS)

BPANAEBEMEE RS, MERE. EHERPEAER,
18
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Customers should configure a BMS which is used for strictly monitoring, management and protection.

o XKIMNEAHMEMRAGIEMIIEII TR, HXRGER S ML, RFEEIE. G E BT VP,
ST H A RS
Customers should have a detailed design of BMS, assess system features, frameworks, system data, format and

other related information, and establish battery management file.

® EK/UNHIME A EHE U B A HE RGBT ANE LY, DL G s e RV R4St P 1R
The design or framework of BMS must be changed with permission, so as not to affect the performance of

battery.

o /MRS SEREM IS FE I I N E s, AR R TUERID 25 . A H &SRR R G
BEL PAY ) M0t 1, S P AN R i R ORAE 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.

o AR HORA . M AR T 2.0V I, i AT 8 S0 B K AERIIR, I o T R
JRE PRIE SRR R BBl iR T 2.5V IS0 AR G0N A BEFE PR B e/, FFAE BT 78 HL 2 AT E AR
I IR] 25 i B I S A fo J A P A S e, 7 1k bt N RS

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 IR AR RIS T (BRI ETE L, tRoE, KRB OLE AR 7S ), AIA]
REH LA B RELR . AL E B AR ST N AR I /R 78 AT A 78 F R AT 12 AR IEAEAR T4
RS EPUE AIREE 26 AF R 7e L, 75 0 P T F AN AR st B ORIIE DT

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 Y RIFIES W (F T EE s B s 3 ) i it 2 R4 AR AN DR TR D

Refer to CALB Lithium-ion Battery Installation and Maintenance Manual for maintenance.
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10. 'E& B Emergency Treatment

o IR AEMER, MR N IRES, S AR, MK, JRLRNAR G, S
MR 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;

® R DL AR AR A Rk R AR, ARIBAERE, NAZRIY) MR, A R bR TR
Bom, frrA A, Rt A B 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;

o FHIBTEMIN A P K AERIE, HRTRES A BRI G I B T SR BCRE e it B £ 2 S R
iRV £, B CEAERCK K AR TR AR . VIR K fl % B a f kAT AL 2
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'EEW  Others

AEATARUE P RS LI H I, AEE A LT o AR B, AR m A S AT IE A

If there are any items not mentioned /n 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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