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Prismatic lithium Ion Battery

A2 L173F120
Model: L173F120

PSR (B BRATE
China Aviation Lithium Battery (Luoyang) Co., Ltd.
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ARIEE X Terms & Definition

PN E X
Terms Definition
Hh R R fah AR R HIRAH .
CALB China Aviation Lithium Battery (Luoyang) Co., Ltd.
PO AR A (= i AR FBLAE =1 L173F120 (3.2V) A 78 FEUBERR KA Haith
Product "Product” in this specification refers to L173F120 (3.2V) rechargeable lithium iron phosphate
battery produced by CALB.
% “F RSB SRS P TR P R A AL Al e A
"Customer" means the companies, enterprises or individuals who purchase the products
Customer . o . .
described in this specification.
= 25+2°C,
Room Temperature
HL bR B FEL i I AR AR UL L

Cell Temperature

The temperature of the cell positive terminal.

FRLL R L RE DI 8] A L0 R T 5 A L, B RS T i e

RAMEE | BRI, T 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 EFRTCE AR, AR RS N, W DX R R AUE A E A

By bR, R R 80% M8 I REIKEL, AR A

Cyele 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 R FF 6 HL A2 48 A1 H PR A FEL AL o L it L SR 2 T 7

Open circuit
voltage (OCV)

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

TAEH
Operating Voltage

A B SRR TR FE S B G T R T, AR R A R BRI, FRTR YA A A R AL 2
TAEH R SRR T TP B B, ROy IR IR I Fi v A IS, 0 20 o A I A P SEL A 1 28 pA) L
JITi& R I B -

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.

AT
Restore capacity

R A7, SRS 58 4.2.1 A1 4.4.1 25 7 51 A9 AR E 78 00 H 26 A A5 1) 2 B, R
B R BEA RS T3 4.2.1 N1 4.4.1 2645 I 78 BORARAE, 7090 3B HX 3 T & ) i R AH
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 FLOREKF fiE )

Charge retention
capability

RBAE— iR T, 7 — )G, BRI AEE SHE R R 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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AEWERS | BIEERE TN, - ENEEETRE S, HERRaESPUEm R a4,
Capacity recovery | The percentage of the discharge capacity and rated capacity with recharging after the battery
capability stored in a certain temperature and time.
== O M 1e A S
| st R S ST 17 AU it 5 .
contract Terms of the deal signed by CALB and clients about the specifications of the product.
PrAETE AL 4.2.1 S PTIR I 78 A
Standard Charging | Charge mode described in section 4.2.1.
PRAETSCE AL 4.4.1 SR R A
Standard Discharging| Discharge mode described in section 4.4.1.
R A EE‘?TE*TE'J% R 70 EE, Hj% %?@~4$§ 28, RA WA RIL SOC A ReA Sdk
State of charge | TEIFIRACH. BRIEFIBH (I 1% 4.
(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.
T FEL L FEL P AR AR R 2 ) B T 2 B PR R . R R T AR R R R AR BT A (B K
o F AR R (SR B 5 AR AN A SR O B, R S Bt $2 it 2 s it 22 1 BT I HE T2k
Ml g | Be OTBIREI GRS B A AR G B BE, OF WL A L A ] B e
N HEAT 13 B T (ML 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) fREF, HIHHAL
“V” (Volt) ,Unit of voltage
“A” (Ampere) Z¥5, HHEAL
“A” (Ampere) ,Unit of current
“Ah” (Ampere-Hour) Z85-/Nb,  HLfaf BLAT
“Ah” (Ampere-Hour) ,Unit of electric charge
“Wh” (Watt-Hour) FLEF-/NEF, BEEHLAL
- . “Wh” (Watt-Hour) ,Unit of energy
] §$1j “mQ” (MilliOhm) ZERKA, HLFH AL
s of “mQ” (MilliOhm) ,Unit of resistance
measurement

“C» (degree Celsius) #ICE, EEHRAL
“C” (degree Celsius) ,Unit of temperature

“mm” (millimeter) 2=, KJ&EHAT

“mm” (millimeter) ,Unit of length

“s” (second) b, I [A]ERAT
“s” (second) ,Unit of time

“Hz” (Hertz) ##%%, g7
“Hz” (Hertz) ,Unit of frequency
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1. &AW Scope

A7 A AR AR T U B A P2 ) L173F120 AT 78 BRI ER A B v (1 7 i PR AR AR . BOREDR Kk e m s

T,

This specification covers the performance indexes, technical requirements and safety issue of the L173F120

rechargeable lithium iron phosphate cell manufactured by CALB.

2. 2K A Product Type

2.1 FEEARR: BRI Fh

Product Name: Lithium iron phosphate cell

2.2 MK L173F120

Specification: L173F120

3. BEEH)R ] Cell Dimensions

173.9+1.0

,_=" i —
|
|
|
. ! J 1
129381 48,0415
2#I5H05 020403 1
fe b\ Ol il ol
J-pi60z |7 M \“J M
80105
| i R~} (mm)
Items Description Dimensions (mm)
L K 173.9%+1.0
Length
W ﬁfﬁ 48.0+1.5
Width
e
O=xl.
H Height 170.5+1.0

Product
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4.1 $iRZ% Technical Parameters
Fri5 A ZH U] 1k
NO. Items Parameter Remarks
,—\,ﬁ P a=N 4\\ I
: %.)\%ﬁi ’ 120Ak *ﬁ(ﬁﬁﬁ'&ﬁ
Nominal Capacity Standard Discharge
=N =) =X
5 ' .Eri’J‘n’:\rE | 123AR *E/’EHJF%
Minimal Capacity Standard Discharge
E im
Room Temperature
3 TAEHIE 553,65V T Al T AR I4.2.5 %4.4.7
Work Voltage T Note: Work voltage at different
temperature refers to section 4.2.5 and
447
H (Ac. 1kHz) FrHIB. 30%S0C
4 AR (Ac. Tkdz 0.2~0.5mQ 4 ’
Internal Resistance (Ac. 1kHz) Fresh Cell. 30%SOC
T Y
76 FpL sk ] Standard Charge e
5 . . :
Charging Time PRI 78 h Reference Value
Fast Charge
vE B
' D BH 42 W
TAR R yeng Refer to section 4.2
6 Operating Temperature
= yB
Temperature Dﬁgf{mg 0~55°C BHEE 447
ISYAAIEINg Refer to section 4.4
Temperature
N =
7 LR 2.85+0.10kg
Weight
g FeRFT R e
Shell Material Aluminium
4.2 7 H#E5L Charging Model
Fr5 ZH 7 b AR #E
NO. Parameter Specifications Remarks
il T, PL36.0ATEHFSE 78 FL 28 S AR Lt F IR 3,65V, ARJG 1E3.65V M H R RR4E
PefEFS LA | 70 e B % A R PR <$6.040.5A
4.2.1 Standard At room temperature, charged to 3.65V at a constant current of 36.0A, and then,
Charging Model | changed continuously with constant voltage of 3.65V until the current was not more
than 6.0+0.5A.
4\‘ ¥ D= wih Ve pEE
4no | PRUEFE RN 2540C FEL U
Standard Cell Temperature
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Charging
Temperature
Yt 75 LI ik %ﬁ&ifﬂﬂﬁ%?*ﬁﬁ, — HLR I A T I 4
Absolute c X7 R REE L, R ik FE A
423 Charging -5~55C No matter what the charging model is, once the temperature
Temperature of the cell is above the absolute charging temperature,
charging should be stopped.
Y 75 o e %i’e@ﬁa&iﬁﬁﬂ'}ﬁ %*ﬁiﬁ@%%?ﬂlﬂ}i?ﬁi%}, —B%
Absolute 3.8V R R T I 4 0 T R Ve L, BRI TE
4.2.4 Charging Maximum 3.8V 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 ANFENRE T 78 H H PR # Charging Current Limit at Different Temperature

wh VB BE S
CEEJWME“B fes |5 ST[0 ST |5 <T< |qp < 71| 25<T< | 45<T< | S0<T< |
e t:;‘;eeramre ; <oc | sC 10c | <25°C 45C 50°C 55°C

FOVF RN TS
Vi
i . 0.05C 0.1C 0.2 0.5C 1C 0.5C 0.2C .
Maximum A C KAV
Not Not
allowed allowed

charging current
allowed

UL HLE
Charging voltage 3.60V 3.60V 3.60V 3.65V 3.65V 3.65V 3.60V
limit

4.3 Rk 7E L YR Maximum pulse charging current allowed

PR A AR T, AR SR A K R B B T FRCR o SRR SR N 1 ST VR SO ik 78 R IR
AR 2 ][] 06 250 P M B S 2R JT 410 A0 T 70 PR DA B ri i U P 4 2 A1 o 338 5T 471 78 FEL 2R A T B 23 R FRL T K A
PRI JF R 1 4 B rh AR R A 7 il 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.

ANTF] SOC AR EESFAT T, Fo v Kk 78 e B AT RF 2 6 [ 21 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:
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SERIUN i
SOC Cell Temperature
T<-5C SET<0TC 0<T=<10TC 10<T<25C 25<T<45C 45<T<55C
s | R RV R AV AV AV
= 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 1C/10s 1.5C/10s 1C/10s
Not allowed Not allowed
>70% AT 0.5C/10s 1C/10s 1.5C/10s 2C/10s 1.5C/10s
Not allowed
<70% AT 1C/10s 1.5C/10s 2C/10s 2C/10s 1.5C/10s
Not allowed

FRXHIZh e R, A R BT BORHRAN 301, I 18] 2 5% T B T ki 78 HLFp SR I 1) o ARARI I PY, it m] LA
TR, WA DA T FRRA TR, W b T s e HURES, EFR R ERA RV 4.2.5 RV

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 J R Discharging Model

FFs ZH 72 it K eV
NO. Parameter Specifications Remarks
IR, X i T, PLI20ATHRFF S 2.5V
st Bt T D I20AT SR
4.4.1 . . At room temperature, discharge to 2.5V at a constant current of
Standard Discharging Model
120A.
BN RREE T UL
442 Maximum Constant Discharging 120A
Current
B ORI IR (R k) -
; o K ] 93 min
443 Maximum Pulse Discharging Current 240A . . .
Maximum duration: 3min
(Long Pulse)
R P TR L IAL CHRLRRD HIBIR (K T-50°C,  HLRAK ORI [E]2530s
444 | Maximum Pulse Discharging Current 360A When battery temperature is below 50°C, the
(Short Pulse) maximum discharge can last 30s
9 T EE S B R
445 ff;{ﬁﬁﬁzﬁgzﬂn&“ 25420 HL bR
Standard Discharging Temperature Cell Temperature
446 2350 TR B 30-55C Tl AR T AR AR S, — BRI
o Absolute Discharging Temperature T IR PR R T 4 G TR T R B4 LT
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No matter what the discharging model is,
once the temperature of the cell is above the
absolute discharging

discharging should be stopped.

temperature,

4.4.7 AS[EEEE R ACH FE AT A i FE U R FR i) Discharging Current and Voltage Limit at Different Temperature

FE b IR R VG [ 30 <T 20 <T ST |0 <T< | 5 <T< 15 <T | 45 <T<
Cell temperature range <-20C <-5C 0C 5C 15°C <45C 55C
FEVFORTR U
Maximum charging 0.1C 0.2C 0.3C 0.3C 0.5C 1.0C 0.5C
current allowed
i BKEE‘%M: B . 2.0V 2.0V 2.3V 2.5V 2.5V 2.5V 2.5V
Discharging voltage limit

4.5 BKPhCE Pulse Discharging

FOVF 85 R Rk S B IR AT 4RF 2215 18] Minimum Pulse Discharging Current and The Pulse Duration Allowed

FEL IR
SOC Cell Temperature
30 <T<-20C | 20<T=<-10C | -10C<T<0C | 0<T<I0C | 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% AT AT 0.5C/30s 1.0C/30s 2.0C/30s 0.5C/30s
Not allowed Not allowed

FEOBK SR s P G AT BOIRHRE 1, s 18] 8255 - B T ki SR RS2 1) o ARHIRAS J A, it mT BAA

TRABERE,

.

WA PAAE T R A TR

Ay DA/ LIRS

BB ZR A SR VRl 4.4.7 SRVF OIS

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 HPEHE Electrical Properties

4.6.1 M4 Test Conditions

A A MES, R NAERE RN 25+5°C, MHAHEEN: 25%~85%, KSJESIN: 86KPa~106KPa [f¥F15 1

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.

7
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4.6.2 MEFKE B % E K Requirements of Measuring Instruments and Facilities

IR FT A (R B (AR MR LA 2 M0 10 e 6 RCAS) Bk A 36 ke ML s
FirELR BBt EEH, IEGROUN . Fra il 0cR . Bok N AA 206 B B RR E R, HORS 2R s T4l
TRPR RS — DM B R EORZE D T RN S B R REN =0 —.

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 T REFEHR Performance Criterion

Frs i H BORER W T7 72 B 20 9%
NO. Items Technical Requirements Test Methods
R R TC AR IR TS
1 I N I
Appearance . ge', ca agé, ot Visual Inspection
contamination. Legibly
marked.
- N 120A JRH A B
ERUVESNEd 2 E&.EE‘%FE.: ) Discharge capacity at 120A:
; DiSfcharging Discharging Capacity: ST, L 120A BT 2 TR AL 2.5V, K
Trf d‘:?j;f 120A ik H1f>123Ah R (B AR ).
temperature Discharged at 120A>123Ah | It’s the capacity (in Ah) when the battery is discharged

to 2.5V at 120A at 25+2°C.
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et R R L A
AE
Discharging
characteristics
under high and
low
temperatures

JEHE

Discharging Capacity:

a) 55 CHF>98% I Uh 745 &5
Discharged at 55 ‘C >98%
initial capacity;

b) -20°C B >70%] 4 75 5 5
Discharged at -20°C  >70%

initial capacity;

el B A

Discharge capacity at high-temperature:

a) HRFRAETE

Standard charge;

b) 7E 55£2°C A T E 5h;

Be set aside for 5h at 55+2°C;;

) 7E 55+2°C 26 R LA 120A BUEEZ LM 2.5V,
TR AR (BL AR i),

Discharging the battery to 2.5V at 120A at 5542 C,
calculate the capacity.

IR IR 2 B R e T A BT

Discharge capacity test at low-temperature:

a) R MFRHE TS L

Standard charge

b) FE-202°C 56 T 1 & 24h;

Be set aside for 24h at -20+2°C;

) TE-2042°C A4 B LA 120A JlH L R 2.0V,
THER AR (PL A ).

Discharging the battery to 2.5V at 120A at -20+2 'C ,
calculate the capacity

fE7ettae
Rate charge
Performance

T8 =97% WG =,

Capacity = 97% initial

capacity;

a) Fin N E b UI20AT B =L IEHER2.5V, FE
lh;

Under room temperature, discharge it at 120A to cut-off
voltage 2.5V;

b) FEE T, PA240ATE I FFE:E HL 2 AR F i
3.65V, JRJEFE3.65V MEKRFFEEFE L H A= R IR
<6.0£0.5A, ##E 1h;

Under room temperature, charged to 3.65V at a constant
current of 240A, and then, changed continuously with
constant voltage of 3.65V until the current was not more
than 6.0+0.5A. Put aside for 1h;

o) i T, #HMLLLI20A IR EL 2.5V,
Under room temperature, discharge it at 120A to cut-off
voltage 2.5V

d) THEBRAELL Ah i),

Calculate recovery capacity (in Ah).

Y QR
Rate Discharge
Performance

Bt 5 B = 95% #1462
i

Capacity = 95% initial

capacity;

a) FEIARHE TS

Standard charge;

b) i T, HIBLI360AR M H B L EHE2.5V;
Under room temperature, charge with 360A, to cut-off
voltage 2.5V

o) R AE(LLAR).

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

it FL LR FF 22 >96% W UA 2%
g

Charge retention>96%
initial capacity;
YK E 297 % I IH 7

’

o

Capacity recovery>97%
initial capacity;

1. S R R S A K RE
Charge retention and capacity recoverable capability
under room temperature:

a) HJBARAETE s

Standard charge;

b) f£ 2545 C AT T lAE 28 K

Stored for 28 days at 25+5°C;

o) Zi T, LL120A A B2 bR, THE AT R ORE

A (LU AhT);

Under room temperature, discharge it at 120A to cut-off

voltage and calculate retention capacity (in Ah).

d) HLIB AT AR e

Then standard charged again;

e) Hii T, LA 120A B B bR %, HRIKE AR
(LA AR ).

Under room temperature, discharge it at 120A to cut-off

voltage and calculate recovery capacity (in Ah).

2. AT L IRRE S A EIKE RE

Charge retention and capacity recoverable capability

under high temperature:

a) HIBARAETE 5

Standard charge;

b) 7E 55£2°CHM T AE T K

Stored for 7 days at 55+2°C;

o) =i FHE ShJE, Bl 120A JHHEZIEHE 2.5V,

THE L OREF AR (LU Ah 1),

Under room temperature, Put aside for Sh, discharge

with 120A to cut-off voltage 2.5V and calculate retention

capacity (in Ah);

d) HLIB AT AR v T

Then standard charged again;

e) Filfn T, P 120A BB A EHE 2.5V, HEIKE

AR (LA,

Under room temperature, discharge with 120A to cut-off

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

10
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fif A7 14 e
Storage
Performance

ARk 545 B = 95% W] U 75
&=
Restorable capacity =95%
initial capacity

a) ELFRE L
Standard charge;

b) LL 120A AU 30min.

Discharge 30 min at 120A current;

c) 45+2°C il EAEAT 28 K,

storage for 28 days at 45+2°C;;

d)Eim NH & Sh;

Under room temperature, put aside for 5h;

e) B TARAE TS 5

Standard charge again;

HFU T, BL120A R EZ RS 2.5V,
Under room temperature, discharge it at 120A to cut-off
voltage 2.5V;

It HBCEA R (BLAh i),

Calculate retention capacity (in Ah).

3 75 i
Cycle Life

>2000 X
>2000 cycles

a) Fiim F, PL20AMHSLFFEEFE L 523.65V, SRJE/E
3.65V FMEERFEE 70 L E IR T FR<6.0£0.5A, #HE
10min;

Under room temperature, charge to 3.65V at a constant
current of 120A, and then, change continuously with
constant voltage of 3.65V until the current was not more
than 6.0+0.5A. put aside for 10min

b) FiR T, LL120A MHREBAHEE 2.5V;

Discharge at 120A to 2.5V at room temperature;

o) EHa) ~b) , EFELHOVIUERER 80%I1E,
JIT 58 JHC) A PR R KE OO A% FE B A 2A S
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

Frs i H BORER WA TTE B D IR
NO. Items Technical Requirements Test Methods & Steps
a) Hl (4 trifEre;
Standard charge;
1 I AHERE AR AR | 5) BL120A HLFUCHE 90min;
Over-discharge | - No explosion. No fire. Discharge with 120A current for 90min;
Test No leakage.
c) W% 1h.
Observe for 1h.
5 ] TIRNE . ik a) M () FrdERH
Overcharge Test | No explosion. No fire. Standard charge;
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b) LL120A FIRFEAE 5.5V, BFEH 1h J5{#1E5E
H s

Charge to 5.5V with 120A current, or charge for 1h;

¢) ME 1h.

Observe for 1h.

%
Short-circuit
Test

I NN U

No explosion. No fire.

a) Hh (D bRk

Standard charge;

b) KAL) IR, ARG SM RS 10min, AMEEZE
HEHL A /N T 5SmQ;

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

c) M lh.

Observe for 1h.

BRVE
Drop Test

AN AREK . NIRRT
No explosion. No fire.
No leakage.

a) I (40D FRdERr

Standard charge;

b) Hiith (41D I G TN A 1S R AL H K
H K Je i b

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.

Ik
Heating test

AR AN K

No explosion. No fire.

a) Hl (4 e

Standard charge;

b) il (4D FAIRAAF, BLS5C/min R H A iR
£ 130£2°C, FEOREF 30min J5 {5 LN

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

¢) ME 1h,

Observe for 1h.

I
Crushing Test

ANRIE L AR K

No explosion. No fire.

a) Hl (4 e

Standard charge;

b) 1% T HI AT AT K5 -

According to the following test conditions:
—HFIETT ) TEE T B AR T A

Squeezing direction: Pressure perpendicular to the

12
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battery plates;

——FERIEN: 42 75mm PR, R
(RN DN R &7 AR AN

Squeezing paper shape: half cylinder with 75mm
diameter, whose length is more than the size of cell;

——HREE: (511 mm/s;

Squeezing speed: (51+1) mm/s;

—— SR HRIAE] 0V BRI F] 30%
B I /75 #) 200KN JE RS A, fREF 10min;

Squeezing level: Until the battery voltage becomes
OV or the deformation is to 30% or the press is to
200KN, stop squeezing;

c) M lh.
Observe for 1h.

a) HLbRE 7

Standard charge;

b) HOSmm~08mm i i e (BT R 4 A
N 45°~60°, EHRIFRT G ToHE . EA )= 2
75, LL25+5mm/s RIS, MEEE T8 HL AR 1) 7
515, BUoE A B A SE AT B R A LA ety BN e
A S

immersing test

7 Nail p%ej;il‘fration ﬁ@iyﬁ.\ ANk . Penetrate the battery from the vertical direction
Test No explosion. No fire. throughout the inside plates with the ¢5mm ~ @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);
¢) M 1h,
Observe for 1h.
a) Hl (4 e
Standard charge;
MR AR SRR AR ) da (41 554 B 3.5% NaCl ¥l R BEAMH0O
8 Seawater No explosion. No fire.

No leakage.

T2 hy KRN 5E 4 Pl LR i
The cell(battery module) is submerged into 3.5(wt)%
NaCl solution for 2h entirely.

IR ETEAA
9 Temperature
cycling test

AEENE. Ak

No explosion. No fire.

a) B (4D bRk

Standard charge;

by (4D TRNIREERA N, IR AR B IRR 1
BEAT IR, IR IREL 5 K

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;

¢) W% 1h.

Observe for 1h.

ISaViS
10 Low air
pressure test

AR AN K

No explosion. No fire.

a) Hh (4D bRk

Standard charge;

b) it (D FAANRAUERN, A Uk
AN 116 kPa, mENER, FHE 6h;

Put the cell (battery module) into the low air pressure
box, and set air pressure at 11.6 kPa, laying for 6h at
room temperature;

c) M lh.

Observe for 1h.

e 1. EBAL DA TS DL b A i A
2. MRS % GB/T 31485-2015 (HBNTAFMZ) /1 & it 22 2R KB 7775 ) .«
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 REEAREE — MG I AN [A]

Table 1 temperature and time of one temperature cycle test

; . — W \ v AR % °C /mi
i/ C 5} 1] /min Z T [A] /min i AL C/min
o . . . . Temperature change
temperature/ ‘C time/min Adding time/min . .
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. BHER M Precautions for Transportation

FLSLTE 30%~60% 1] FHEUIRZS T B2 ARt T8 %, fEisfnid
EHTFRE. K. BESSE T A

Mk, AFEE
B REE D 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.

Liz#. SiaiEiisg 2 MH/T 1020-2013 (BRI S iE

[R5 Version Number: A/l
K47 H ¥ Issue Date: 2017-7-24
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6. WFEHE R Precautions for Storage

R A GRIE 1D EREIREEN-20°C~35 CHITEW . TIRIERAIEN, &% 5 Ry sy,
KIE SRR AEAFBOL R, 2R R B &, R AU P A E 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.

KIS, BN A X BBREAT — bR 7e IR 4R S, IR 30% 47 FIRES CRIEYEHL: 3.275V~3.305V)
T

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).

P Y A 0 P R AR SR A
The requirements of storage temperature and humidity are as follows:
PRUERE AR
Standard Storage -20°C ~35°C
A7 IR Temperature
Storage Temperature A AT IR B ONHAD
Absolute Storage -20°C ~45°C Short term (within 1

Temperature month)

. :\El ==
) ﬁ%ﬁﬂz&; | —70%RH
Storage Humidity

7. REFEEZEZET Precautions for Charging
7.1 FLHLHIR Charging Current
78 R R IR AN o AS RS F b R PR S0V B R 7S R UL o S8 D R T A P U 7S PR T 51 S T ) R TR
PERE. HUBIEREAN 2 A PERER I L, ] e &= T 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 FLHLHL K Charging Voltage

78 AL FEL S AN I A AR PR 0 2% 70 P P o R T R T 0] S R R BN, R AT RE ST FL AR A
JBCRTERE . HUBRPERERT 22 e VEREM IR AR,  JF Al RE2 S EUR AN .

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 FUHLELEE Charging Temperature

HL DA ZAE 2 0] 78 FRR B . -5°C~55 " C I Bl W 24T R (FERBEAR ZHK) .
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 % W] 78 FE Reversal charging

IERfER M A IE AR, MAE R . #RIBIE AR, & SBRIBIRE I 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. IHJERZZEW  Precautions for Discharging
8.1 JAHLHLIL Discharging Current
TS FEL P AN G AR RIS A5 0 1 B RO LI, DR LA P 2> S B L M A B RO ek O T e S Bud A,
o I HL I R T L PR o S AR e A L

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 JiHLIR ¥ Discharging Temperature

F b D6 2T 24 0T TR BE = -30°C ~55°C 1) Y [l Y BEAT IR (PE L B R 8038
The battery should be discharged under the absolute discharging temperature of -30 °C ~55°C (As shown in the

Technical Parameters table).

8.3 ZEILILTHHL Over discharging

FEHIBIE AL I R, 22 e b B R Gy Lk A b O R AR, A i O, K S BOR IR R TR
A fE

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

discharging happens, the battery will be damaged or safety problem may occur.

i EE RS, FERIBAIIR A A, BT RE 2 i T O S R R T A T A I AR . I b TR
fkAs, rBRIE IR, AERIBAL T 10%~30% 1 HUIRZS -
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. HMBRIEER W Cautions of Battery Operation

O.1 MHFH AT, 75 12 B S A AR S AR R AR T bR i

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

9.2 fEMEHIEFEH, MBS GE. IR, VIZ0EAT R, ZEIREAVE . phali it

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

9.3 ZEIE E R E RO T 1 B e R A R 2 i

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

9.4 ZRIKG MM E, JFEEmcd. I, EREEAIE T Rt AR

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

9.5 FibkEg i, e RAGR, il EBIR,

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

9.6 JRF FIMTE 242 HAL B, ANEHN K PETK .

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

9.7 A< e ith A BEAE A B 7 LR I FE L AR R

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

9.8 HEthAR B THF B I

Precautions for the Design of Battery Box

®  FJBAE N L AL 5 R DA DRALE J P 35 FRL e SE A U A o 5
Battery box should have enough mechanical strength to make sure that the battery inside would avoid

mechanical shock;

® R A 22 2 HL (R B AL AN R A A (T A

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

®  HUVBAH AT AT > R A A AR R R, eR T R AR ORI R RS B R RS B R e R
e AR AN RHE R PR AE DA s
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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;

® AR UL MR R I B K L Bl AR TR, R A 6 2 A I A AR HERIE B B AR AR
BTk B 2 i i i ) FE S B R IR Cn ik, AEAEAED, b A A 2R o 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.

9.9 HiWh[¥)i%EHE Connection of the Cells

o fHFIHIN G HAALAER fr, WikeRERIBAAMNE, TN FEIEMAR, ThEERI.
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 UM ARERT RIER M. FIAE 1C BN, TS O B B PRIE K B <3mV, AT ORBEA
PR 3 L BEL R RS S e o R
Aluminum material is suggested to connect the terminals. When the battery was discharged at 1c,the voltage

between the terminals and bus bar should not reduce more than 3mV,It ensured that exceptional heat did not

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

o CKHIBUCIR AT IERRAE

Laser-beam welding machine is used to connect terminals.

9.10 HEJhE T R HIMH Applications of Battery Management System (BMS)

FRNEERMERARS, E RS SRS R

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

o XN AHRME ARG RMIBOT TR, PN RGN A L R, REHIE. AR OE BT IS,
ERvACERIRESEVEE
Customers should have a detailed design of BMS, assess system features, frameworks, system data, format and

other related information, and establish battery management file.

® KJUANTIHE B B B A E R G T RAE S, DL R e R ) A M R
The design or framework of BMS must be changed with permission, so as not to affect the performance of
battery.
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o ENORAF e B IS H R M B, AR R R TUERI N S . AR SR R RS A
BEL PAT ) M R 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.

® 4 RIHIA B TEORA o R RS AR T 2.0V I, R PN AT RE S BR AL R, I o A R A
JiE A RUE PR R A . BB B SR T 2.5V I, RGN EREFERRAR R /)y, FHAE BB 78 F AT SRR
I IR) o 750 i S 5 A 85 A i R PR N ) Y BB 78 A, 917 LB AT BE N TBOIR A
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 i A A MR B IERRIE A T el (B HETE R, e, REF s mMEE ), S
RE LSS A B FRRIL R . A P 2R G AR I /)N Y 70 B P A 7 rl R B AT P . 2R IEAEAR T4
AR RUE AR B2 T, 5 U e A B AN R B i B R AIE DA
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 P RIFIES W (P T HE A B 28 13 ) Rt 2 BB A AN (8 T ORFR T 0D

Refer to CALB Lithium-ion Battery Installation and Maintenance Manual for maintenance.

10. B2 ALE Emergency Treatment
o WM KA MR, MBI NIRE, EAEREE, NAEKMBEIRE, HLREERETT, wsnH
AR S 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;

o InILRILAL A A AE I R R Rk R, AR, ARTBAER, SISLRIUIWT YR, A7 R AR R
B, FreMA A G, f BB B BT R A T S

During the usage and storage process, if any peculiar smell, heat, color changing and deformation or any other
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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 HIMFEMR ISR A KANE, A Re A B IR R A, BB DL ] R HCKE Fb R 4 SR 5 it
g vb L, BV ALK K AR . TR KRS, VIS K, fll e e kAT b 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. F'BEZ I Others

AEATARUE 5 P RS ST, I E AR o AR PR T, AR B A ATIEH.

If there are any items not mentioned in this specification, please contact our company. When the version of the

specification is updated, the Company will not issue a separate notice.
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