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Prismatic lithium lon Battery

5. L173F130
Model: L173F130
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China Aviation Lithium Battery (Luoyang) Co., Ltd.
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RiEE X Terms & Definition

ENZ 7E X
Terms Definition
SRR IR ferh s G&RHD) ARAH .
CALB China Aviation Lithium Battery (Luoyang) Co., Ltd.
PO AR FAE A A = i R FR R U AR P (9 LL73F130 (3.2V) AT 7 HUB R A it
Product "Product” in this specification refers to L173F130 (3.2V) rechargeable lithium iron phosphate
battery produced by CALB.
s “R R AR SEA RS B PTIR P R A Ak e A
"Customer” means the companies, enterprises or individuals who purchase the products
Customer S S
described in this specification.
= 2542C,
Room Temperature
CERIIN LS H 7 TR BRI A iR

Cell Temperature

The temperature of the cell positive terminal.

FEL L R A2 FRD IS 1] PR T8 LA 2 ) P 5 K AL, AR 55 T R e 2

FEHLfEE BREE, 8 LR C Rk,
Charge Rate The current value that the battery need to discharge its rated capacity in a stated time, which
(C-Rate) equal to a multiple of the rated capacity of the battery on the data value, usually expressed with
the letter “C”.
TURHMAE R B TR AR, IR A BB T R, 8 DA IR AU B B AR
E b bRE,  HLIh A B BRI 80% 1 A I F IR EL, BN 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 L TF% L A2 48 A1 L U AT FRLIAT AT I P F b TE 7RI R 2 T P LA, 22
Open circuit Open-circuit voltage is the difference of electrical potential between two terminals of a device

voltage (OCV)

when disconnected from any circuit.

TAEH
Operating Voltage

AR HEU s SORRTBCHE L IS B LTS, TR R AL A LB IR, P Tt A ) ) LS 22
TAEH R SR T IR RSt g, RO FRR IRt Ik Fi s A ST, o0 20T ot BRI A, P SELAFN D 28 Ay BEL
BipEandin]iivaR

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

HIMBAE A IS, AR ARG5S 4.2.0 A1 4.4.1 5B A BObRHE 78 I8 B 26 RTINS I 25 B, L
73 A2 FEARURS 1556 4.2.1 B 4.4.1 %45 I 78 O ARAE, 20 708 X 3 YN & PR de 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.

iy HLORAF BE
Charge retention
capability

RIVBAE — BT, ffF—ENE)E, BEERENA R SHUE AR A 04
The percentage of the discharge capacity and rated capacity after the battery stored in a certain
temperature and time condition.

%47 BB Issue Date: 2017-7-24
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HEWERE | RIMEEERET, SN ERTRE, HERAAESHEREZ LR E 8.
Capacity recovery | The percentage of the discharge capacity and rated capacity with recharging after the battery
capability stored in a certain temperature and time.
PRI g g et T 0 YA B T A 5 A
Product supply \ e PR ARRRC T AR
conract Terms of the deal signed by CALB and clients about the specifications of the product.
PRt 7S KRG 4.2.1 BTk 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.
RS LR R L 0 &%EEW;~/|\§£E@72§§&, WA R ff 55 HIth SOC A BB A i
State of charge | BIAVRHR, (RIEBILIGERI %
(SOC) The percentage of remaining energy. Only with estimating the battery SOC accurately can
improve the utilization efficiency of the battery, and ensure the battery life and safety.
P FEL Yt R PR R b s ) B T ) PR R o T T R R AR i Tt A (B )
ol R R R (FE ) ) 5 R SR B, IR X S e 4R i 4 HL T ) SR T 0 P 13
e R | e P FT R T I R G e, T LS A L A
Battery HEAT (5 BAZ 0 TR B
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, HIHEEAL
“V” (Volt) ,Unit of voltage
“A” (Ampere) %85, HLHAL
“A” (Ampere) ,Unit of current
“Ah” (Ampere-Hour) “ZZ55-/NiF,  HiLfup BT
“Ah” (Ampere-Hour) ,Unit of electric charge
“Wh” (Watt-Hour) TLAF-/INEF, BE&R AL
o “Wh” (Watt-Hour) ,Unit of energy
M AT “mQ” (Milliohm) =Rk, HFL AN
Units of “mQ” (Milliohm) ,Unit of resistance
measurement

“C” (degree Celsius) %K, 6 HAL
“C” (degree Celsius) ,Unit of temperature

“mm” (millimeter) ZX, KJFHAL
“mm” (millimeter) ,Unit of length

“s” (second) Fb, I [A]ELAT
“s” (second) ,Unit of time

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

A7 RS IR T b TR F AR L173F130 W FE R BERR R R LM K VR BE R AR . FOREOR K R

T o

This specification covers the performance indexes, technical requirements and safety issue of the L173F130

rechargeable lithium iron phosphate cell manufactured by CALB.

2. FEEEA Product Type

2.1 PRENAATR: BERR R H v

Product Name: Lithium iron phosphate cell

2.2 S5 HHM: L173F130
Specification: L173F130

3. BikE MR~ Cell Dimensions

173.9+1.0

,_=-|

1293+

2-925405

2-gi6402 |

—
1

/__\‘_/_@2&05 ﬁ%
("

50103

16705
170.5+1.0

‘ 43.0x1.5

i ik R (mm)
Items Description Dimensions (mm)
K
_|_
L Length 173.9%+1.0
W ﬁg 48.0+15
Width T
H %E 170.5H.0
Height
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4. F=R R Product Performance

4.1 FiARZ# Technical Parameters

e 15 H SR AT
NO. Items Parameter Remarks
r»ﬁ RA=N 4\‘ IS
1 %_J\%ﬁi _ 130Ah ffﬁ/ﬁﬁﬁ_l%
Nominal Capacity Standard Discharge
=, P — o
9 _ _Ei’J‘ﬁ% _ 130Ah W{’Eb‘ﬁ_l%
Minimal Capacity Standard Discharge
£
Room Temperature
3 TAEHE 9 5-3 65V VE: AR TAE RS W4.2.5%4.4.7
Work Voltage o Note: Work voltage at different
temperature refers to section 4.2.5 and
447
(Ac. 1kHz) FrE. 30%SOC
. AL z 0.2-05m0 B, 30%
Internal Resistance (Ac. 1kHz) Fresh Cell. 30%SOC
PR an
5 72 FL B ] Standard Charge SBHEAY
Charging Time TR TR 1h Reference Value
Fast Charge
vE pF
iEhEaErgjilr% -5~55C SEF AW
V=] 1
3 gﬂf/n;l_)ﬁ Temperature Refer to section 4.2
perating W RT——
Temperature E_KEE“M_E B 447
Discharging -30~55<C ]
Refer to section 4.4
Temperature
N h E=N
7 EE'”“_EE 2.9540.10kg
Weight
8 FeE R e
Shell Material Aluminium
4.2 7 Charging Model
5 ZH 7 i A& HiE
NO. Parameter Specifications Remarks
T, AB9.0AMERFEETE 2 A HL IR 3.65V, A5 1E3.65V I E [ fFak
PRAETERARIN | 78 B I T PR <6.540.5A
421 Standard At room temperature, charged to 3.65V at a constant current of 39.0A, and then,
Charging Model | changed continuously with constant voltage of 3.65V until the current was not more
than 6.540.5A.
e yE RF A yE
499 *ﬂ‘/ﬁ?ﬁ EE/mlE 2549°C EE/J@/ME
Standard Cell Temperature
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Charging
Temperature
4 ; To e HIBALE AT Ah 78 B, — BRI e i I R 2
24608 78 P I o e N
Absolute 0 XF 78 LR LY L, B AR
4.2.3 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.
Yt 75 L Tk FEWL#E@%EP}E R LA ik i 7e E%#ﬁ?é%, —HE
Absolute 3.8V IﬂEEY@EEE%ﬁﬁé@Xﬂ“}EEEE_EEYE, EIM%JL}E_EE
424 Charging Maximum 3.8V No matter what the charging model_ is, including pulse
Voltage charg!ng, once the voltz.:lge of the cell is above the absolute
charging voltage, charging should be stopped.

4.2.5 RIEJEEE R 78 5 HL i BR 1 Charging Current Limit at Different Temperature

CERTEN DA B
Cell temperature
range

T<-5C

5T
<0C

0 <T< |5 <T< |10 <T|25<T<
5°C 10C | <25TC 45C

45<T< | 50<T=<
50°C 55C

T>55C

SRR NS
i
Maximum
charging current
allowed

FEHEUEHLE
Charging voltage
limit

A At
Not
allowed

0.05C

0.1C 0.2C 0.5C 1C

0.5C 0.2C .
RSV

Not
allowed

3.60V

3.60V 3.60V 3.65V 3.65V

3.65V 3.60V

4.3 RVFK K 7 B HLR . Maximum pulse charging current allowed

P A R AR A, A S R R bk H TR F R TS R AR o ANRIRLEE 25 TR Y SRV B R Bk 7S L HLA
A5 SEIS TR 20 A% T 7 R R P II A 78 HIRAS DA S H b IR P2 S 2% A o 15 T 91 578 L AR AR T RE 23 A T K A
PEBHRIR 38 11 G Bk AT HL B i BT

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 MR EARAT T, FVFaR A ki 78 v FL AT RS2 (8] 4 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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FH Y I
SOC Cell Temperature
T<-5C SB5<T<0TC 0<T<10TC 10<T<25C 25<<T<45C 45<T<55C
> 9504 ANV ANV A ATV ANV ANV
- Not allowed Not allowed Not allowed Not allowed Not allowed Not allowed
>90% AT AT o 0.8C/10s 1C/10s 0.8C/10s
Not allowed Not allowed Not allowed
>80% g g 0.8C/10s 1C/10s 1.5C/10s 1C/10s
Not allowed Not allowed
>70% g 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

FRRIZhTEHLE , A 5 B AT BURHRIN J, I [R5 T B T Bk o 78 FERFERIN 8] o ARHRIHIN,  Hidtml BLAR
TRORURES, WATBAE TR ABRA TARE, b T/ MR 7SR, EREERA RV 425 STVFH

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 A Discharging Model

FF5 ZH 77 R /I
NO. Parameter Specifications Remarks
N - i F, LAL30ATEIRFFELIHE 2.5V
441 . ) At room temperature, discharge to 2.5V at a constant current of
Standard Discharging Model
130A.
R OR RO FLUR
442 Maximum Constant Discharging 130A
Current
=N UGN G N D) 1 Lt b St
443 Maximum Pulse Discharging Current 260A ?ﬁﬁlﬁlmjﬁmm .
Maximum duration: 3min
(Long Pulse)
SRR KR R Rk ) R IR K T-50°C,  Ham KT LI R D9 30s
4.4.4 | Maximum Pulse Discharging Current 390A When battery temperature is below 50°C, the
(Short Pulse) maximum discharge can last 30s
YT vH h Ve BE
ALS Wﬁﬁﬁzﬁ_ﬁma 2549°C FEL O
Standard Discharging Temperature Cell Temperature
446 ELh I GENENES 30-55°C T B AL FE AT A A, — BRI
o Absolute Discharging Temperature U IR P2 R e 4 ok TSP i e ] R LT
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No matter what the discharging model is,
once the temperature of the cell is above the
absolute discharging temperature,
discharging should be stopped.

4.4.7 /N[F)UE FE T RO FLRE R 0 H Ak He B #i1] Discharging Current and Voltage Limit at Different Temperature

FHL Yt i S 30 <T | 220 <T | 5<T< |0 <T< | 5 <T< | 15 <T | 45 <T<
Cell temperature range <-20°C <-5C 0C 5C 15C <45C 55°C
FOVFECR TR IR
Maximum charging 0.1C 0.2C 0.3C 0.3C 0.5C 1.0C 0.5C
current allowed
. EKEE%UJ:%E_ . 2.0V 2.0V 2.3V 2.5V 2.5V 2.5V 2.5V
Discharging voltage limit

4.5 JikE0H Pulse Discharging

F0 Y e KMk e EEL E I AN RR 452 5 1] Minimum Pulse Discharging Current and The Pulse Duration Allowed

ZERIEV e
S0C Cell Temperature
30 <T<-20C | -20<T<-10C | -10°C<T<0C | 0<T<10C | 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

FERBK SO IR Pt 7 AT BRI 0, I T2 55 T B T Bk B FE P 8] o ARHIRISHIPN,  Hadte ml BLAR
WA AR N REHIR S, BB ERAN eV 4.4.7 SRVFIITE

T RURES,

o

WATLAAE T F A TR,

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 HTERE Electrical Properties

4.6.1 IMIXZEA4 Test Conditions

B Esh, REGNAERE N 2545C, FHXHERE N: 25%~85%, KSJE 1 N: 86KPa~106KPa [fI¥ 45+

AT

Unless otherwise specified, all the experiments should be carried out under ambient temperature: 2545<C, relative
humidity: 25%~85% and atmospheric pressure: 86KPa~106KPa.

7
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4.6.2 MEAYF 5 5% K Requirements of Measuring Instruments and Facilities

g MR A AGER . et CEAR IR A RS 2 8RS0 B & AR ) R B 50 KT e R B
KIMEL R E BT EEH%, JEARONN . Fra AR B SLEA R IR BEAIAR S B, HORS Iy T
TEbRRE B — M E R R ZE DN TN S B R VFREN =02

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 fe454x Performance Criterion

FF5 i H BORER M1 Kb IR
NO. Items Technical Requirements Test Methods
FL T N TG VR TS
/s /7 *\ ‘/[:l:zEj:)k o -
1 No damage, leakage, oil - .
Appearance A . Visual Inspection
contamination. Legibly
marked.

130A i & &=
Discharge capacity at 130A:
IR, PL130A BT E IR HE 2.5V, &K

FRcE e | BUBER:
Discharging Discharging Capacity:

2 f : =]} N
Fijer:d(;??sg;e 130A i Hi e >130Ah B (Bl AN P,
temperature Discharged at 130A>130Ah | It’s the capacity (in Ah) when the battery is discharged
to 2.5V at 130A at 252 C.
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e L

Discharge capacity at high-temperature:
a) HLMFRHE A

Standard charge;

b) 7E 5542°C 54 T4 & 5h;

Be set aside for 5h at 55+2°C;

23’: jng Capicity 0) 75 5542 C 41 F LA 130A MU 4 E LK 25V,
e GRS THEBUEEE (BLAhTH),
g a) 55°CH>98%WI4H% & | Discharging the battery to 2.5V at 130A at 5542°C,
Discharging Discharged at 55 °C >98% calculate the capacity.
3 charactfaristics initial capacity; NN ‘ _
under high and R A e A R AP R AT
low b) -20°CI>70%¥I% % &5 | Discharge capacity test at low-temperature:
temperatures | Discharged at -20°C >70% | a) HiAruE 7 i
initial capacity; Standard charge

b) fE-2042°C %M A& 24h;

Be set aside for 24h at -202°C;

C)FE-2022°C %A T LA 130A L B & 1L LK 2.0V,
THEB AR (LLAh T,

Discharging the battery to 2.5V at 130A at -202°C,
calculate the capacity

a) i & il LII30A i B4R/ K25V, FHE

1h;
Under room temperature, discharge it at 130A to cut-off
voltage 2.5V;
b) ST, LA260ATHRRFEE 7 Y 2 A L Ft
BE=97% WIIHA &, 3.65V, RJE7E3.65V MELFFLE T L EH E R MR
S 25 M Bl . ... | <6.53#05A, FrE1h;
4 Ig:tii?;e Capac_lty = 97% initial | ynder room temperature, charged to 3.65V at a constant
Performance capacity; current of 260A, and then, qhanged continuously with
constant voltage of 3.65V until the current was not more
than 6.530.5A. Put aside for 1h;
¢) BT, & HIBLII0AH N 24 1L E2.5V;
Under room temperature, discharge it at 130A to cut-off
voltage 2.5V;
d) TR E L Ah i),
Calculate recovery capacity (in Ah).
a) HMPRAETS
e b 7% B = 95% #] 4A %% | Standard charge;
FRERE | b) LT, HhLA300AHL A HL F £ 11 2.5V
5 Rate Discharge Under room temperature, charge with 390A, to cut-off
Performance Capacity = 95% initial | voltage 2.5V;
capacity; ¢) IHHEI A E(LLART).

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

it L DR AR 26 >06%0 0] U 25
s

Charge retention>96%
initial capacity;
BRI 29T %HIUETS

=

==l
Capacity recovery>97%
initial capacity;

1. =R SR ERE R
Charge retention and capacity recoverable capability
under room temperature:

a) HBARAETE

Standard charge;

b) 7E 2545°C 5% A T A7 28 K

Stored for 28 days at 2545C;

o) =i, DL 130A BUBEZ& BRI, TR L OREE

waE (LLAh )

Under room temperature, discharge it at 130A to cut-off

voltage and calculate retention capacity (in Ah).

d) It AT AR S

Then standard charged again;

e) LT, WL130A e bk, IHEKESE
(L Ah i),

Under room temperature, discharge it at 130A to cut-off

voltage and calculate recovery capacity (in Ah).

2. i R S A E IR E B

Charge retention and capacity recoverable capability

under high temperature:

a) HbARAETE

Standard charge;

b) £ 55+ 2°CHM MEfFE 7 K

Stored for 7 days at 554-2°C;

o) Fi NHEE 5h 5, Ll 130A R ZIEHE 2.5V,

THE T R AR (BL AR TH);

Under room temperature, Put aside for 5h, discharge

with 130A to cut-off voltage 2.5V and calculate retention

capacity (in Ah);

d) it AT AR S

Then standard charged again;

e) iR T, L 130A B E L ILHE 25V, KA

& (LLAhTH).

Under room temperature, discharge with 130A to cut-off

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

10

JR A5 Version Number: A/l
&4T H#H Issue Date: 2017-7-24




@

PR GEFH) BRAH

CHINA AVIATION LITHIUM BAFTERY 00 LT

7 S A
Specification

JR A5 Version Number: A/l
&4T H#H Issue Date: 2017-7-24

AT 25 B = 95% W) A 45

a) HIbARAE AL

Standard charge;

b) LL 130A HLJH L 30min.
Discharge 30 min at 130A current;
c) 452 Cil A AT 28 K;
storage for 28 days at 45+2C;

fi 7P RE B d) =il T 4 & 5h;
Storage . i :
7 Perform% e Restorable capacity=95% Under‘ room te?wrier?ture, put aside for 5h;
initial capacity e) HLth AT BRI A s
Standard charge again;
f)=iR T, DL 130A MRS B A& K 2.5V,
Under room temperature, discharge it at 130A to cut-off
voltage 2.5V;
o)TH A AR (BLAh ),
Calculate retention capacity (in Ah).
a) =im T, LAIB0AfEJFFLE7E L A3.65V, MRJE1E
3.65V NMH E R4 7 L 2 IR T IR<6.540.5A, #E
10min;
Under room temperature, charge to 3.65V at a constant
current of 130A, and then, change continuously with
constant voltage of 3.65V until the current was not more
TEFF Ffr >2000 X than 6.530.5A. put aside for 10min

Discharge at 130A to 2.5V at room temperature;

o EBHa) ~b) , EHREERANEAREN 80%IL,
JIT 56 BV A B4 0 B SN % TR I AR A T
Repeating steps of a) ~ b), until the discharge capacity
reached the 80% of rated capacity, the number of cycles
completed was defined as the battery cycle life.

4.7 4% #e Safety Characteristics

Fr5 T H BOREEK MR 715 KD IR
NO. Items Technical Requirements Test Methods & Steps
a) Hh () ARifEFe
Standard charge;
L ARNE. AR AW | o) bl 130A HL7CE 90min:
! Over-_(lj_(lassfiharge No epr:)OIselglrgégl\(lac.) fire. Discharge with 130A current for 90min;
c) W% 1h,
Observe for 1h.
) 75 FARME . ARk a) Hh () brifEFEH
Overcharge Test | No explosion. No fire. | Standard charge;

11
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b) DL 130A HURAHE 55V, S 1h GiF k7
H s
Charge to 5.5V with 130A current, or charge for 1h;

c) W% 1h,
Observe for 1h.

sk R, Atk

Short-circuit . -
Test No explosion. No fire.

) Hh () brdERE;

Standard charge;

b) K () 1E. TUARA AR 10min, ML
& HLFH RN 5mQ;

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

c) M%E 1h,

Observe for 1h.

AEELSE. AR AT
No explosion. No fire.
No leakage.

BRI
Drop Test

a) Hh () ARifEFe

Standard charge;

b) it (41D IG5 F A 1.5 K& EEAL B ik
% Bk Je i ks

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

c) WL 1h,

Observe for 1h.

A AIE ANk

Heating test No explosion. No fire.

a) Hijth (4 prifEre e

Standard charge;

b) Hijth (4D JANIREFET, DL 5°C/min % H %R
£ 130+£2°C, JFEREF 30min J5 15 LN

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;

c) WL 1h,

Observe for 1h.

FrIk N NN YR

Crushing Test No explosion. No fire.

) Hth (4D brdETEE;

Standard charge;

b) % NS AREAT I

According to the following test conditions:
——HFIETT A TEE T & R AR R

Squeezing direction: Pressure perpendicular to the

12
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battery plates;
——HEMOE: A% 75mm A, R
(EN:RN NS 7 AR U AN
Squeezing paper shape: half cylinder with 75mm
diameter, whose length is more than the size of cell;
—FEIEE: (5E£1) mmis;
Squeezing speed:  (5+1) mm/s;
—— L BEEE OV iR EIA T 30%
B /735 %) 200KN JE 5 iE$ s, PREF 10min;
Squeezing level: Until the battery voltage becomes
0V or the deformation is to 30% or the press is to
200KN, stop squeezing;
c) ML 1h,
Observe for 1h.

Q) HIBARIE TR L

Standard charge;

b) A OSmm~®d8mm i =i ANET CEH-I I B HE £
JE79 45260 EFHREDGE . L. EAE S
15, LA 2525mm/s I8 AL, AEHE E T & HLIBARAR 1) 77
[T 0 S A o VA= W= s s TR AR G SR i
fF AR

7 Nail p%etﬂration \ AFENE. AR 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 4560<the surface of the needle should be bright
and clean, with no rustiness, oxide coating and greasy
dirt) at the speed of (255) mm/s (the needle should
stay in the battery);
c) M% 1h.
Observe for 1h.
) Hth (D) brdETEE
Standard charge;
. ki ﬁﬁﬁ;@fﬁ\l U by sty (A1) SEABN 3.5% NaClIE O 0
immersing test No Ieakz;lge. | 2 he KIRBISE A B AR L
The cell(battery module) is submerged into 3.5(wt)%
NaCl solution for 2h entirely.
) Mt (4D brAEFRHL;
o | Tewpeare | P MEk | Sanddchae
eycling test No explosion. No fire. | b)¥rith (41 BNEERN, BEREEILEE 1

BEAT AT, PR RS UK

13
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Put the cell(battery module) into the incubator, the
temperature adjust according to table 1, repeating 5
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c) W% 1h.
Observe for 1h.

times, and observing for 1h;

AR
10 Low air
pressure test

AIE. Ak

No explosion. No fire.

Standard charge;

room temperature;

c) M 1h.
Observe for 1h.

a) M (4D PRt

b) HE () WARAUEA A, A bR
N 11.6 kPa, RENENR, #FE 6h;
Put the cell (battery module) into the low air pressure
box, and set air pressure at 11.6 kPa, laying for 6h at

2. b ZERES

e 1. A DA S DL b B A H s A
% GB/T 31485-2015 izl 4 H3h /& Mt 2 4 R Ak 56 7D«
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 IRPEPEARIS —MEPR IR AN ]

Table 1 temperature and time of one temperature cycle test

VB AN 2 9 i
REIC i el/min Fithfmin | SRR C/min
, . X . . Temperature change
temperature/'C time/min Adding time/min o s
rate ‘C/min

25 0 0 0

-40 60 60 13/12

-40 90 150 0

25 60 210 13/12

85 90 300 213

85 110 410 0

25 70 480 6/7

5. BHVERZM Precautions for Transportation

L MEAE 30%~60% i VRS (03 sl A EAT

Rk, AGEE.
BATED 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.

EHFRE KE ReinsEscE

Hiz%r., Mizeiiss
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6. W-FEHE R I Precautions for Storage

RIS GBI 14D EIRERIRE N-20°C~35° C TS TIRIE X =N, #4505 Ry, s
KRR EAEBOERE S, AR S B, IR Uk A R

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 I, RS 0 i BEAT — bR HE ST FB 4E S, FRIBAE 30%fr FIRAS (LR VEH: 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).

R A A R P B AR SR N T
The requirements of storage temperature and humidity are as follows:
PRAERH AR
Standard Storage -20C~35<C
A it B Temperature
Storage Temperature LA A7 IR I QANARD
Absolute Storage -20C ~ 45<C Short term (within 1
Temperature month)
Tt A7 P

2 - <70%RH
Storage Humidity

7. ZEEBEHEIA Precautions for Charging

7.1 FLHLHLYE Charging Current
78 F LI AN T AR IR A5 P B 1) 70 VR R K 78 F PRI o S FH e TR A P IR 7 LR T RE 5 S R A AR TR
PERE . BULBRIEREAT 22 2 VERER AR, I AT RE & R BUR A 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 7 HHLJE Charging Voltage

7 R R AN o A KA A5 v R R 24608 78 R R o L PR S v T 2400 7 R R BT S 5 T i 51 FRL VL )
B PERE . HUBPERERN 2 PEREMT FIEE, I ] e 2 3 BUR BN 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 IR E Charging Temperature

HL D ZAE 2 0] 78 FLIR B . -5°C~B5°C 18 [l W AT R HL(FE L EE AR 4K
The battery should be charged under the absolute charging temperature of -5°C~55°C (As shown in the technical
parameters table).

7.4 %5 1bJ ) 78 FE Reversal charging

IETRIER M A IE Tubl, TPAE I s . A7 RIBIE AR I, 1 SBCRIR R T A 2 AR

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. IEEREBEW Precautions for Discharging
8.1 JitHL Hiyi Discharging Current

JECH PR AN AR T A RIS 5 ) B R TS AT, R LU L 2 S BT A B PR IO T e S Bud A, B
222 L I FL B O L R o A AR i 15 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 JiHE I & Discharging Temperature

P 0 E 46 0] TS R B2 = -30°C ~B5°C IRV Bl P BEAT T8 L (VL RS 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 & 1Lid i H Over discharging

FE R IR HAE A AR, 822 26 i A B R G0 L RV TEOR R R A, e F I TS, R S B AR R
Az aRE
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, FE R P IE], AT R o i T3 E O AR T AL TR A I RR S o D By E
A, HIBRE R L, 1k H AL T 10%~30%¢ar RS .
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. HMERMEIEEZE Cautions of Battery Operation

9.1 {8 HIIB T, VA2 B e AR A5 AT B A R T AR IR o

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

9.2 fEAFHIE R, ROZBI R, KIUE, VIZ0EAT L, ZEIEATE . phaidib.

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

9.3 AR E R R i AN AT B e R R o i

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

9.4 ZiRp iR E, R SR . PPN, EREEAIES I b aE

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

9.5 ZribrEig i, UGk A sk, s E R

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

9.6 JKFT il L4 AL BE, AN KK

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

9.7 AHith A REAH I & 1 A L HI TS AR TE R

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

9.8 HAMhAE B 1Ty E R I

Precautions for the Design of Battery Box

® RIS A L8 BN R B DL RAIE G A S FL T S S ATk e o
Battery box should have enough mechanical strength to make sure that the battery inside would avoid

mechanical shock;

®  HIIAR Py 2R I K PR L AN S A BRI A 5

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

® AT AT 78 20 7 R AR R A AR R R, e T R R RO ST [ B R B T AR
Hh LR AN AR IR T CRAIE 5T AT s
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9.9 HIh[¥1i%$E Connection of the Cells

9.10 HLVbE P R 418 Applications of Battery Management System (BMS)

o N AA MM ARGTEMAIBT TSR, X RGE AL HER, R U R BT IRAY,

FOMEERME ARG, R EES RS .

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

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;

FL AR BT TP S 78 20 25 R I BT K s 5 2 Il L, R A 0 200 S TR XA AR RILE (BT 7K s BT 2R 5520
H T 7K B 2 il R 3 B0 F S B R T R CAn ik AEER AR, rhoii B B AN AR A o B ORUE 9T 4E
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.

il P AR IS BEMAE AR Fr, BR e R R IRA AR, SRS SBHRMA R, DIRekik.

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.

EUUE R RIS . e 1C ORI, TR S Z A PRIEE FE<3mV, AT fREEAS
M F BH I K B e R 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.

R BOCIFEN AT IR AT

Laser-beam welding machine is used to connect terminals.

T H T R 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.

% RN HE B e O T B R G BT AR Y, DL A R F v ) A
The design or framework of BMS must be changed with permission, so as not to affect the performance of
battery.
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® 5 NORAT SR FE IS L K I DA, IR TR SRR 2 . AN A S8 R L i R G A 4
BELPAY 1) M AR 1, B P AN R ™ B B R 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.

® B HIIA B HOIRAS . I HUERACT 2.0V I, Ll A AT BE T BK AVE B, SIS oA FL )
LR AARAE ST R AR AR T 2.5V I, RGN FRREREFRAR SR /N, JFAE BT 78 L A IE AR HIY
I IE) o 257 A EERE YIS 2 A B R I TR N EE R 7 v, B Lk R vl e N IR
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.

® VBB E AR P IE IR SR T el (EdEbrAER L, RS, BRI A D, B
RELL LM A B PRI R . A B R G AR /I ) 78 R M PR AR 78 R TR BE R T 428 . B IEAEIR T A
AR TS HE B A e R, 75 0 i R AN ARHE B B RAIE 5T AT
Charging at low temperature is forbidden in this specification (including standard charge, fast charge,
emergency charge and regenerative charge), or it may reduce the capacity. Battery management system should

ensure the cell operating according to the temperature protocol (refer to section 4.2 and 4.3); otherwise the

CALB does not assume responsibility for quality assurance.

9.11 4P RIFIE S (T TEE BB B 13l ) A s R A AN ORTR T

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

10. B2 MALFE Emergency Treatment
o WURMMIRAMEE, FRARBIENIRE, EAETEE, NHBEKMEEIRE, JELRNEERGTT, Sl
AR 5

If the leakage of electrolyte happens, and the electrolyte enters into eyes, rinsing them out with clear water and

get a treatment in the hospital immediately instead of rubbing eyes, or the eyes may get hurt;

o IR AT AR R P R R R AR ARRAERE, NLRIUIWT IR, A R AR TR
B, frribR A S, R M B B e AR 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;

® HVBTEMN AT F A S RARNE, (HA RS BRI G A, 1B b ] R EUR L ith b 48 25 < 1) 1 it
IR £, B AR KA T KK SR, VIR K, RS a2 e PRt AT AL BE
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. 'BZIN Others
ARA AR RAE PR R IE LI, EEHARAT . AR BRAT R, KA T A AT EA.

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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