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RiEE X Terms & Definition

A & X
Terms Definition
SRR farh i e G&FHD FRRAH] .
CALB China Aviation Lithium Battery (Luoyang) Co., Ltd.
2 @ AFUHE A rh ™ a2 48 T R L AR K L135F68 (3.2V) W] A FUBE IR kA FELb .
Product "Product” in this specification refers to L135F68 (3.2V) rechargeable lithium iron phosphate
battery produced by CALB.
% RS SRS TR B A E] L AL EA A
"Customer" means the companies, enterprises or individuals who purchase the products
Customer N L
described in this specification.
Z & 25+2°C.,
Room Temperature
F, Y i T H 7 TE BRI R i

Cell Temperature

The temperature of the cell positive terminal.

FEL LR A2 FRD IS 1] P T8 LA 2 B P s K AL, AR 55 T R e 2

TR BEEL EH LR 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”.

TR R B SRR TR, IR A R NI, 8 DUZ BRI AU B EAE

A obrdE,  HHh A B R I 80% FE IR, ARAIEIA F .

Cycle life With the repeated charging and discharging, the battery's capacity will gradually decline.
Usually the rated capacity of the battery is a standard, the number of charge-discharge cycles a
battery can go through before it reaches 80% of its rated capacity called cycle life.

T HLE TF % H R A2 48 A1 LI AT FELIATIAT I P F b TE A7 R R 2 T ) 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.

TAEHE
Operating Voltage

A R SRR R FE R B A ey L, R AR AT R AL A BRI, RV AR A A LA 2
CAE R R T T B U, BRI IR VA I P b P ST, 0 20 e R AR A L ELFH R 8 P L
i B BT o

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.

MIRE AR
Restore capacity

HAEAT 5, IZRRARUAS 2R 4.2.0 F1 4.4.1 Z5 BT HIIRIAR 1 70 15 FE 26 A Pl 19 ) 75 =, B
1B 73 AL AR T 58 4.2.0 A1 4.4.1 5545 I 78 8 FB AR vt 70 70 de B 3 & Py 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.

firf BLOR A RE
Charge retention
capability

RBAE — BT, ffr—ENEE, BN A R 5HE R EA 243
The percentage of the discharge capacity and rated capacity after the battery stored in a certain
temperature and time condition.

%4T H#H Issue Date: 2017-3-27
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HEWER | BEEERETS, N R AT R, HEREARE 5P AR E .
Capacity recovery | The percentage of the discharge capacity and rated capacity with recharging after the battery
capability stored in a certain temperature and time.
PRIER s s ST XA T 5
Product supply \ S R TIEEAC T AR e
conract Terms of the deal signed by CALB and clients about the specifications of the product.
PrEFE KRR 4.2.1 KPR 78 s
Standard Charging | Charge mode described in section 4.2.1.
PRAECE ARG 4.4.1 ZFTIR IS AR R
Standard Discharging| Discharge mode described in section 4.4.1.
R LR R L 0 &%Eﬁiﬂz-ﬁ‘i%ﬂ@iﬁiﬁz, RAHERAL It SOC A e A 3t =
State of charge | 'BILFUIRCE . BHEHIBI BRI i sese.
(S0C) The percentage of remaining energy. Only with estimating the battery SOC accurately can
improve the utilization efficiency of the battery, and ensure the battery life and safety.
FH FEL I R AR P s ) R T2 ) PR e B o LT R R R L T AR (B )
ol R R (B R0 ) 5 R AT SR R, R R S Bl R i 4 AT 1) B e 0 F 3
e s | e IR FT R S I R SR, 3 LS A L H Al
Battery HEAT 15 850 EL I T
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, HH AL
“V” (Volt) ,Unit of voltage
“A” (Ampere) 55, HERAL
“A” (Ampere) ,Unit of current
“Ah” (Ampere-Hour) Z35-/NiF,  HLfap FRLAT
“Ah” (Ampere-Hour) ,Unit of electric charge
“Wh” (Watt-Hour) FLERF-/INEF, BB HLAT
"y < “Wh” (Watt-Hour) ,Unit of energy
A LA “mQ” (Milliohm) ZZKK4, i fH &AL
meL:snL:i;fent “mQ” (Milliohm) ,Unit of resistance
“C” (degree Celsius) %G, 6 AL
“‘C” (degree Celsius) ,Unit of temperature
“mm” (millimeter) =K, K& HAL
“mm” (millimeter) ,Unit of length
“s” (second) FP, B [H]JHAL
“s” (second) ,Unit of time
“Hz” (Hertz) #2%, S HAL
“Hz” (Hertz) ,Unit of frequency
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1. R Scope

A7 R IR T A AR H AR ) L135F68 R 7S FL IR B F I P i AR AR AR . BIORELR K iR

T o

This specification covers the performance indexes, technical requirements and safety issue of the L135F68

rechargeable lithium iron phosphate cell manufactured by CALB.

2. PR3 Product Type

2.1 FENLAARR: SRR it

Product Name: Lithium iron phosphate cell

2.2 TS5 k% . L135F68
Specification: L135F68

3. BkE )R~} Cell Dimensions

|
| T 2950
135.2+1.0
67.540.3
=
D)
SRS
z-maiD.WS/ \2-®1Ai0.15|
i H ik R (mm)
Items Description Dimensions (mm)
K
+
L Length 135.2+1.0
J.
i B +
w Width 29.5+1.0
i R
H Height 199.0+1.0

3
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4. P2 5MRE Product Performance

4.1 FiRZ# Technical Parameters

75 i H SR ik
NO. Items Parameter Remarks
==t _\‘ Y
1 %-)\IEﬁ'E _ 68AN *E/ﬁﬁﬁll%
Nominal Capacity Standard Discharge
5 AR 68AN *m/ﬁﬁﬂ.l%
Minimal Capacity Standard Discharge
= i
Room Temperature
3 TARHE 2 5365V s AFNRE TAERE 42,5 4.4.7
Work Voltage Y 4 Note: Work voltage at different
temperature refers to section 4.2.5 and
4.4.7
H (Ac. 1kHz) BRI, 30%S0C
4 A 0.2~0.6mQ o ’
Internal Resistance (Ac. 1kHz) Fresh Cell. 30%SOC
b 75 ~4h
. 75 FEL IS (1] Standard Charge ZF#H
Charging Time PRI 75 -1h Reference Value
Fast Charge
?E 3 St N
i:EhEaErmulnE 5~55°C BHp 42T
TAEHE 990 Refer to section 4.2
5 Operating Temperature
= N=]
Temperature E,jl EE‘/M)_E . B 447
Discharging -30~55°C ]
Refer to section 4.4
Temperature
7 BILER 1.60+0.15kg
Weight
8 TR R e
Shell Material Aluminium
4.2 7 Charging Model
Frg ZH 7 A B/
NO. Parameter Specifications Remarks
il T, LL20.AATERFF S5 78 H 28 SR FE M FL IR 365V, SRS 1E3.65V M H L F74%:
PRUETE RIS | 7ol B & AL T PR<3.440.5A
421 Standard At room temperature, charged to 3.65V at a constant current of 20.4A, and then,
Charging Model | changed continuously with constant voltage of 3.65V until the current was not more
than 3.4+0.5A.
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P 78 FLL
422 Standard 2549 CERTLNYES
Charging Cell Temperature
Temperature
Yl 75 %i’e%i@d&fﬂﬁ%ﬁ?*ﬁﬁ, — LR 3 P I R i
Absolute o X e IR, B R TE
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 5 L Tk %i@%ﬁ1ﬂ$¢%%*ﬁiﬁ@%%‘ﬁ?}ﬁ?#ﬁ%&, —HR
Absolute a8V HLFL P R e 7 UL PR SR, D I
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 NIEJEEE R 78 H HLtBR 1 Charging Current Limit at Different Temperature

FE, V. e
Cell temperature
range

T<-5C

0 <T<
5C

S5 <T
<0C

5 <T<
10°C

45<T<
50°C

50<T<
55C

25<T<
45C

10 <T
<25C

FEVFIRKFE L
it

%4T H#H Issue Date: 2017-3-27

T>55C

Maximum
charging current
allowed

FHEIEHE
Charging voltage
limit

Ko
Not
allowed

0.05C

0.1C

0.2C

0.5C

1C

0.5C

0.2C

3.60V

3.60V

3.60V

3.65V

3.65V

3.65V

3.60V

ARV
Not
allowed

4.3 fiFic Rk 78 B HLIA Maximum pulse charging current allowed

P R AR A, AR B A Ak T PR TS R R o ANTRHIRLEE 26 TR 0 SV B Rk 7S L HLR
A5 SIS R 25 A% T T R PSR 78 HIRAS AR b IR B S 2 A o 15 T B 78 Fa AR AR AT RE 3 Al T K A
P AR 3L T G Bk o ST R P TR 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.

AN[F SOC AR FEARAF TR, SUVFERAIK 78 B FE AR SE I [R] U R -

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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ZERMENTNEC
S0C Cell Temperature
T<-5C S<T<0C 0<T=<10C 10<T<25C 25<<T<45C 45 <<T<55C
~ 0506 NG NG TRV NG TRV NG
- Not allowed Not allowed Not allowed Not allowed Not allowed Not allowed
>90% g g g 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 0.8C/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

FRRBIZhTEHLE, At G B AT BURKHRIN 0, I [R) 255 T B TR 78 FERFEEIN (8] ARHRIHYIN,  Hidtml BLAR

TRORRES, WATBLAE TFRRA TR, hn] DU T/ i 78 RS

EFERESRA SR VFHET 4.25 FSTVF)

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 s Discharging Model

Fr5 28 77 i B #E
NO. Parameter Specifications Remarks
N ), Fin F, LA6BATELFFELN H 2 2.5V
PR B o DAGBATLILFFERIAE
441 . . At room temperature, discharge to 2.5V at a constant current of
Standard Discharging Model 68A
BR80T
4.4.2 Maximum Constant Discharging 68A
Current
ORI F R Rk .
p . . = /H‘ ‘E| ‘\
4.4.3 | Maximum Pulse Discharging Current 136A ’%ﬁﬁ lejj_Bmm i
Maximum duration: 3min
(Long Pulse)
RO DK e R CRE Bk ) HI IR FEIC T-50°C,  HL K TBOHLIN (8] 9 30s
4.4.4 | Maximum Pulse Discharging Current 204A When battery temperature is below 50°C, the
(Short Pulse) maximum discharge can last 30s
= e JEl wh Ve B
445 *ﬂ‘/ﬁﬁi E-E/DJIE 2542°C EE/@/J]ILE
Standard Discharging Temperature Cell Temperature
446 26508 TR B 30~55C T B AL E AT AR R, — BRI
o Absolute Discharging Temperature b I PR R ek 6 T TS P R e ] RS 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 ANIF)IE FE T R0 FRLRE R 0 Ak He s BR #i1] Discharging Current and Voltage Limit at Different Temperature

FEL Vb I B Y 30 <T | -20 <T | -5<T< |0 <T<| 5 <T< | 15 <T | 45 <T<
Cell temperature range <-20C <-5C 0C 5C 15C <45°C 55°C
SR BT IR
Maximum charging 0.1C 0.2C 0.3C 0.3C 0.5C 1.0C 0.5C
current allowed
. ﬁk%&ﬂ:%g_ . 2.0V 2.0V 2.3V 2.5V 2.5V 2.5V 2.5V
Discharging voltage limit

4.5 JikE0H Pulse Discharging

SOV B KBk S EE EEL YR RN R SE B[] Minimum Pulse Discharging Current and The Pulse Duration Allowed

i IR
SOC Cell Temperature
30 <T<-20C | -20<T=<-10T | -10C<T<0C | 0<T<10C | 10<T<45C | 45 <T<55C
>20% 0.2C/30s 0.5C/30s 1.0C/30s 2.0C/30s 3.0C/30s 1.0C/30s
<20% ATTH AT 0.5C/30s 1.0C/30s 2.0C/30s 0.5C/30s
Not allowed Not allowed

BRSO I, Pt 5 AT BRI 9, I [ 2 55 T B T B B FE Rp i 8] o ARHRISHYIPN,  Hadte ml BLAR
WA LA N RBCRIRES ETRCR ESRAN SR VT 4.4.7 SRVFRYVE

TRHIRE,

I .

WA BAAE T & A TARIRE,

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 HLTEBE Electrical Properties

4.6.1 MK 2%1: Test Conditions

bR A eSS, WIENEREN: 2545°C, MXTREEA: 25%~85%, KA & J18: 86KPa~106KPa 345

pri

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

7
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humidity: 25%~85% and atmospheric pressure: 86KPa~106KPa.

4.6.2 MEAYF 555 K Requirements of Measuring Instruments and Facilities

KBRS CELAE B A AL I S B R M R ) 4% [ XA SR v ke 8RR By
KirEAR e BT EGH, JHEARGIN . Iraliitacak. BN BA SR AR B, HORS B2 . m T4
TEbRRE B — N E R EORZ DN TN S B AR VFREN =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 14 fe45 41 Performance Criterion

Fri5 i H BORER M7 F A IR
NO. Items Technical Requirements Test Methods
CERTLN A/ W% N Y O
SEERRE, AR UTEEE -
9};@4 ﬂ‘@%lzﬂy */T‘I/ {HE - E‘UH\UY{
1 No damage, leakage, oil : .
Appearance A 7 Visual Inspection
contamination. Legibly
marked.

68A JHHL A
Discharge capacity at 68A:
Eiw >, LA 68A HHATHEZR FIRHEE 2.5V, 1HEIK

iR | B
Discharging Discharging Capacity:

2 F =]} N
Fif;:;??jgsf 68A JCF I >68AN dach (BLA ).
Discharged at 68A>68Ah It’s the capacity (in Ah) when the battery is discharged
temperature

to 2.5V at 68A at 25+2°C.
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e (T A
fie
Discharging
characteristics
under high and
low
temperatures

R

Discharging Capacity:

a) 55°C i >98% W UA 75 & s
Discharged at 55 ‘C >98%
initial capacity;

b) -20°CH>70% 146 %5 5
Discharged at -20°C >70%
initial capacity;

PR A
Discharge capacity at high-temperature:

a) HBARAETE

Standard charge;

b) fE 55+2°C %A1 i & 5h;

Be set aside for 5h at 55+2°C;

¢) 1E 55+2°C %A T LA 68A U & L HLE 2.5V,
THEBea A E (BLAh ).

Discharging the battery to 2.5V at 68A at 55+2°C,
calculate the capacity.

AR 8 R 2 B IR T AP PR IHAT

Discharge capacity test at low-temperature:

a) HIBARAETS

Standard charge

b) 7E-20£2°C % A & 24h;

Be set aside for 24h at -20+2°C;

¢) TE-20£2°C 244 DL 68A JlHL 2 & 1 HLJE 2.0V,
THES AR (BLAh ).

Discharging the battery to 2.5V at 68A at -20+2°C,
calculate the capacity

71 e
Rate charge
Performance

BE=9T% WIREHE:

Capacity = 97% initial

capacity;

a) i T & it LA6BATI L =4 L E2.5V, FE 1h;
Under room temperature, discharge it at 68A to cut-off
voltage 2.5V;

b) =i T, LAIBBATEIFSE 7t Y 2 A Lt i [T
3.65V, SRJS7E3.65V F1EEHFFEL 7 B B A8 A it N PR
<3.4+0.5A, HE1h;

Under room temperature, charged to 3.65V at a constant
current of 136A, and then, changed continuously with
constant voltage of 3.65V until the current was not more
than 3.4+0.5A. Put aside for 1h;

c) =i F, &Lt LI6BARLYIN FE 4% kL F2.5V;
Under room temperature, discharge it at 68A to cut-off
voltage 2.5V;

d) THEB A ERL Ah ).

Calculate recovery capacity (in Ah).

G ERE
Rate Discharge
Performance

N,

B =95% VUG H

B &

Capacity = 95% initial

capacity;

a) HBARAE TS

Standard charge;

b) Z T, HIbLLA204AH G L 1 L E2.5V;
Under room temperature, charge with 204A, to cut-off
voltage 2.5V;

) tHHEBEEAE(LAARTT).

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

it FELORFF 26 >06% W1 4 A
&,

Charge retention>96%
initial capacity;

SRR E F>9T% A2

B o

Capacity recovery>97%
initial capacity;

1. =ifr RS S w =R Be
Charge retention and capacity recoverable capability
under room temperature:

a) HBARAETE

Standard charge;

b) 7£ 25+5°C 5 A T ki fF 28 K

Stored for 28 days at 25+5°C;

o) =i, LA 68A U EL LK, E R IREF

waE (LLAhTP);

Under room temperature, discharge it at 68A to cut-off

voltage and calculate retention capacity (in Ah).

d) it AT AR S

Then standard charged again;

e) =i F, Ll 68A HELILHE, HHEIKE AR
(LLAh 1),

Under room temperature, discharge it at 68A to cut-off

voltage and calculate recovery capacity (in Ah).

2. i L R S A R e

Charge retention and capacity recoverable capability

under high temperature:

a) HBARAE A

Standard charge;

b) £ 55£2°C %A FiEfr 7 K

Stored for 7 days at 55+2°C;

¢) Fii FHHE 5h /5, LL68A A ELIEHE 2.5V,
i R AR (BLARh ),

Under room temperature, Put aside for 5h, discharge
with 68A to cut-off voltage 2.5V and calculate retention
capacity (in Ah);

d) It AT AR S

Then standard charged again;

e) iR T, LL68AHELIEHE 25V, HHEKE
e (BLAhTE).

Under room temperature, discharge with 68A to cut-off
voltage 2.5V and calculate recovery capacity (in Ah).

10
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it PERe
Storage
Performance

K = 95% ) B
&=
Restorable capacity =95%

initial capacity

a) FLARAETS

Standard charge;

b) DL 68A HELHL 30min.

Discharge 30 min at 68A current;

c) 452 CiR JE A7 28 K;

storage for 28 days at 45+2°C;;

d)a i N4 & 5h;

Under room temperature, put aside for 5h;

e) b FR AT AR 7 H s

Standard charge again;

f)=ih T, LL68A HIUIHL B I HL K 2.5V,
Under room temperature, discharge it at 68A to cut-off
voltage 2.5V;

o)t EBCEAE (BLAhTT).

Calculate retention capacity (in Ah).

a3 75 i
Cycle Life

>3000 &
>3000 cycles

a) &l T, PAGBATH L H74E 7t fi £3.65V, SR /5 1£3.65V
MEE e F B HR N PR<3.4+0.5A, & B 10min;
Under room temperature, charge to 3.65V at a constant
current of 68A, and then, change continuously with
constant voltage of 3.65V until the current was not more
than 3.4+0.5A. put aside for 10min

b) =R T, LL68AfHIMHE 2.5V;

Discharge at 68A to 2.5V at room temperature;

o EBHa) ~b) , ERELRANEAREN 80%IL,
JIT 5€ 1A A1 B R E SCON % HL T ) I B 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 ‘4 fE Safety Characteristics

FF5 T H BORER M 751 S 0 3R
NO. Items Technical Requirements Test Methods & Steps
) Hh (4D prdETR
Standard charge;
I AFRIE. AR AR | b) bl 68A HLI7EHE 90min:
1 Over-_(lj_:ass(;harge No epr:)O felglr(]ég'\éc_) fire. Discharge with 68A current for 90min;
c) M 1h.
Observe for 1h.
) o7 FARME . ARk a) Hth (4) PR
Overcharge Test | No explosion. No fire. | Standard charge;

11




@

PR R GEFH) BRAH

CHINA AVIATION LITHIUM BATTERY €00 LTR,

F%;%*%::E } A5 Version Number: A/0
Specification

%4T H#H Issue Date: 2017-3-27

b) LA 68A HLIiL 7L LA 5.5V, SkFEH 1h JE{F IR 78 H;
Charge to 5.5V with 68A current, or charge for 1h;

c) M 1h.

Observe for 1h.

fH
Short-circuit
Test

ARIE. Ak

No explosion. No fire.

) M () brdERE;

Standard charge;

b) Kt (ZH)IE. ARG INTRLH 10min, FMHZk
H HLFH R /N T 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 1h,

Observe for 1h.

RV
Drop Test

ABENE. AR AR
No explosion. No fire.
No leakage.

a) Hth () ArifE7e

Standard charge;

b) Fith (4D 1G5~ F A 1.5 K BEAL B Hik
% Bk e ks

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

c) M%E 1h,

Observe for 1h.

Tm#
Heating test

AIE ANk

No explosion. No fire.

a) M () bR

Standard charge;

b) Hh (D AT, LA 5°Clmin @ Z 5 E
£ 130+2°C, FRELRFF 30min 5 {5 bk

Put the cell(battery module) into the incubator, the
temperature is up from room temperature to 1304+-2°C
at the speed of 5°C/min, and stop heating after lasting
for 30min;

c) W 1h,

Observe for 1h.

EJAN
Crushing Test

NN YR

No explosion. No fire.

) Hh (4D prdETR

Standard charge;

b) N AREAT IR

According to the following test conditions:
——HFIRTT A TEE T E A RO A
Squeezing direction: Pressure perpendicular to the

battery plates;

12
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—— ML A% 75mm A, R
AR RE R T4 5% S L AR R

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

—FEIEE: (5+1) mmis;

Squeezing speed:  (5+1) mm/s;

— B RIA ] OV BT S F] 30%
B /735 %) 200KN Ja 5 1E$ s, fREF 10min;

Squeezing level: Until the battery voltage becomes
0V or the deformation is to 30% or the press is to
200KN, stop squeezing;
c) M 1h,
Observe for 1h.

a) HBARHET L

Standard charge;

b) H ®5mm~®8mm I myim ANET (T2 i 5 4 A
& 45°~60°, FRIRMDERE . T, AALE Al
5, LA 25+5mm/s FI# R, M FE BT & B ) 7
) 5%, BU o0 B R A AR B LT bty ANET
15 B AE & Lt

7 Nail pi?jgration \ Ki%i’ﬁ_\ N Y _ Penetrate the battery from the vertical direction
Test o explosion. No fire. throughout the inside plates with the ¢Smm ~ @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);
c) W% 1h.
Observe for 1h.
) Hh (4D prdETR
Standard charge;
. f\ﬁf ﬁﬁ*fpl (IfnkN j}jﬁ?ﬁ by Hiilh (41) 524V A 3.5% NaCl Vil O 440
immersing test No Ieakége. . 2 hs KIRRTE A I AR LT
The cell(battery module) is submerged into 3.5(wt)%
NaCl solution for 2h entirely.
) I () brdERE;
TR EEEIR TARME . ARk Standard charge;
9 Temperature

- No explosion. No fire.
cycling test

b)Rr et (2D ONIREERAWY, AR 14 IRER 1
BEAT T, A 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;

c) W% 1h.

Observe for 1h.

10

KA
Low air
pressure test

ARRIE. Ak

No explosion. No fire.

) Hl (4D brifEr

Standard charge;

b) it (D WAMNEUSHA, I U
N 11.6 kPa, IRENENR, #HE 6 h;

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) W% 1h.

Observe for 1h.

2\

VE: 1. FER A DL ST Y DA A R R
2. HHb 4R 56 5% GBIT 31485-2015 (H.z07K 4 Hsh 11 & Hith 2 48R M50 71

Notes:1. The battery module contains five or more cells in series.

Refer to GB/T 31485-2015 power battery safety require and test methods for electric vehicles .

R RSG5 AN [

Table 1 temperature and time of one temperature cycle test

yB EEARA L 22 i
BRI C i A/min Sibflmin | LRSS C/min
. . . - . 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. IBMTER M Precautions for Transportation

H N 7E 30%~600%1 ) HUIRAS N AL3E i Fa T84, Eidimid e b BB bRz s . phai el s ik H g
Mk, ANEEIE. EHTAR%E. K&, BWEE T R s, fisEingS i MH/T 1020-2013 (#EHbiisia

HALTED 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

B2 Version Number: A/0
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batteries by air.

6. W-FEH R I Precautions for Storage

R G 1AM D EREGIERE N-20°C~35°C i« TIRE XN =N, #E5S5 R ey, e
KIFIRIR . AEAFHOL RS, SRR AR E, IR Uh o A

The batteries should be stored (more than 1 month) in a clear, dry and ventilated room under ambient temperature of
-20°C~25"C, and it should be kept away from caustic material, combustion source and heat source. Do not turn over

battery during storage; mechanical shock and stress should be avoided.

KIHA RIS, RSN R IO EET — bR 7R i 4, HIBAE 30% 47 RS (FLETEE: 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 Y A A7 U 3 B AR SR AN
The requirements of storage temperature and humidity are as follows:
B fifs A7 i 5
Standard Storage -20°C ~ 35°C
WA Temperature
Storage Temperature AN EAT IS B QAMHMD
Absolute Storage -20°C ~ 45°C Short term (within 1
Temperature month)
T AE TR

2 - <70%RH
Storage Humidity

7. LEERZEIW Precautions for Charging
7.1 7 HLHY Charging Current
78 F FL IR AN I A IR A5 P R E 1) 70 VR R K 78 FL PRI o S FH e TR A P IR 7 R T RE S S R A AR R
PERE HUBIEREA Z2 e PERERY I8,  JF 7T e & S BUR BRI -
The charging current should not be higher than the maximum value described in this specification. If the current is

higher than the recommenced one, it could bring about a series of problems, such as charging and discharging

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

7.2 7 HHLJE Charging Voltage

7 R FL S AN I A KA 5 v R P 2608 78 R R o L PR v T 280 7 R LSBT S g T e 51 b FRL VL )
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AR RE S HLBRIE REAN 2 e PERE I R, IR AT BE & S BUR BRI
The charging voltage should not be higher than the maximum value described in this specification. If the voltage is
higher than the maximum value, it could bring about a series of problems, such as charging and discharging performance,

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

7.3 7R E Charging Temperature

HL T DA ZAE 2 0] 78 FLIR B . -5°C~B5°C (178 [l W 24T R HL(FE LR 803K 6
The battery should be charged under the absolute charging temperature of -5°C~55C (As shown in the technical
parameters table).

7.4 %51k ) Jn) 78 HL Reversal charging

IEFfERE M IE AR, AR MR . A I IE AR R, 4 S8 IR IR = e R
Properly connect the terminals of positive and negative of the batteries. The reversal charging is forbidden. If the

polarity is reversed, the battery will be damaged and safety problem may occur.

8. MHVEREZEI Precautions for Discharging
8.1 JiHLHiYi Discharging Current

TR FEL P VAR AN AN AR L PR e R R PRI, K VR L R BRI A R PO RO AT R R B A,
2 ML B I8 H 2R ) 5T SR S R 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 JiHL iR ¥ Discharging Temperature

I A 2 6 TR HIRL R -30°C ~B5°C [ Il kAT TBU B (FE W AR S 55K .
The battery should be discharged under the absolute discharging temperature of -30°C~55°C (As shown in the

Technical Parameters table).

8.3 2k Lid i FL Over discharging

FE R IR H A AR, 822 e A A B R G977 1 RV TEOR R R A, A FR I TS, R S B AR PR
ZaRE
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.

16
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it BER S, AR IR I, Enlfe s th T2 B R RRE T AR BORIRAS . Ju B i
kA, mbRE AR, ik RIBAL T 10%~30%7h HIRES .

What should be paid attention to is that the battery can be in the state of over discharging because of

self-discharging during the long time storage. To avoid over discharging, the battery should be charged according to a
fixed schedule, keep the battery within the 10%~30% SOC.

9. HLVPRIEIERZEI Cautions of Battery Operation

9.1 fHTFH FLIB AT, VA2 B AR A5 AR B AL R T AR IR

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

9.2 RS, MEHAIR. KU, UIZ0ET i, ZRIREA . b B,

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

9.3 At H R R p 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 ZiAp (R E, IRl . PPN, EREEAIES I AR

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

9.5 Fribrai i, DSk A el ™ EHIA

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

9.6 JKFFHLIMTE LA AN B, BRI EIKT .

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

9.7 AHith A REAH I 1 Al L I e A JE R

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

9.8 HIh A 11y E R F I

Precautions for the Design of Battery Box

® HE R AT R PR 55 B DA DRAIE L P #88 HL e S S2 U R

Battery box should have enough mechanical strength to make sure that the battery inside would avoid

mechanical shock;

®  FH IR P 2 2 L BB AN R A AR T A 5
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Places inside of the box which are used to fix batteries should not have sharp edges;

® HEVBAII BT N 78 7 7 S AR B A R R, T R A AR AL T ) S S R T TR
HH LR B A AR A T B ORAIE 5T A s
The cooling issue of the battery box should be fully considered. Overheating damages to cells or batteries

caused by battery box thermal design problem, CALB will not assume responsibility for such quality assurance;

® AR VLI N AR FE I B K B2 e, EE AR 0 2 AR [ SR AR R (B K B RS .
AR5 K B 2R i) i B FE O B R CnJ ek, AEARAE),  Hh TR AN TR ORAIE BT .
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 HhKIi%HE Connection of the Cells

o (LT G BAAE ARy, TiiRERRIIEAENE, GRS SBUEMAR, IR
Rub the terminals and bus bar with sandpaper before usage to make sure that there isn’t oxide layer; otherwise
poor contact may incur which may leads to improper function.

o USRS REL L. e 1C BORHRIRN, SRS Z R RIELFE<3mY, A fREA
PR 43 o BEL T K S S e 3 e
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 CRABOCIE AT R AT

Laser-beam welding machine is used to connect terminals.
9.10 HLVbE BE R S8 Applications of Battery Management System (BMS)

FPNVECE R B ARS, . EEE RIS I

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

o K/ NHAAHMEERAGIEMMRIT TE, HXRGRF A B, RFEEIE. XSG BTV,
AT AR R .
Customers should have a detailed design of BMS, assess system features, frameworks, system data, format and
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9.11

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

10. ‘BB mALE Emergency Treatment

other related information, and establish battery management file.

% PN HE BB e SO I B R G BT AIE Y, DL B F i ) A RE
The design or framework of BMS must be changed with permission, so as not to affect the performance of
battery.

P BLARAE e B LIS B (I T Kdle , AR S RE SRR 2% . AR SE B HLit R g A
BIR P PR S AR 1) AL R A AR P i B R ORAE DA

Customers should keep a complete battery operation monitoring data as the reference of responsibility division

N

for product quality. Without complete battery operation monitoring data within system usage period, CALB will

not assume responsibility for such quality assurance.

A P B TECIRAS . A R AR T 2.0V INF, RV P9 T e 0l K AR RBEER LI b T R
JREARIE ST R AL RART 2.5V I, RGN EREFERR IR BB/, 78 HHT 78 L T I AR
I 8] o 25 7 e SR YIS FH 25 (R A IS [B) 9 T 7e |, 97 L T NG TBOIRES

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.

FL Yt S A A LR TR AE LR MR IR P i (BATFRTE e L, PR7E, BRSO A AR 7e ), 5 mT
REH LRSI A B FRARIL G . R B 2R G0 AR IR A /)N B 78 RN P A2 70 IR BE B AT 48 ) . 2R IEAEAR T4
P L E B EE 2 AF T Fa F, 75 0 e A AN AR A o B ORAIE BT 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.

ey RIFIE S I (P L FE B S 1 2 7 it s R R VR AN A ORIR M)

R E A AR, BRI NIREY, TEAEREE, NAEKPOEIREE, FREIEERRYY, S SthE
HR 5 5
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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 HIBAT DL I AE I R R ek R, AR, RIBAERE, ROLRIVIWT YR, A RB R IR
BE, AP A, RIS A R R
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 i fENm AR N AR AN, ETRea A BB R A, B ENZIE DL R UK it Bg 4 U
WY+, B AR KA T KK s, VIR K, RS B o FREEAT 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. H'EEI Others

ARATAHURS PRSI F I, AR T . AR BRI, AR T AT ER.

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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