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Product Specification
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Prismatic lithium lon Battery

A -5. SE200F I
Model; SE200F |

RS (R BIRAA
China Aviation Lithium Battery (Luoyang) Co., Ltd.




7= St

@mmsmo&amﬁmaa Gl
Specification

CHINA AVIATION LITHIUM BATTERY COL LT,

A% Version Number: G/0
RAT HHH 1ssue Date: 2016-8-15

H 3 Contents

L SEFHVERE SCOPE vttt
2. PP PrOOUCE TYPE...ovuieceececeeieteeece ettt
3. PRI R ST Cell DIMENSIONS .....o.veoveeceeceeeseve e ee et
4, F=ERPERE Product PErfOrMAaNnCE ..........c.cuvueveeveciceeeeese et
5. BHERFHEIA Precautions for TranSpOrtation ............cc.cc.oeeveveeeeesnsessessssseneenns
6. W AFIE R F I Precautions for StOrage..........coeviceeeiicieieniescie e
7. FEHERE IR Precautions fOr CRarging.......c..co.eeeeeevevosvssiosessesionsessssessesneenss
8. JHLVEZE I Precautions for DISCharging ........c..ccceeeeeeeeveercvesisesesessesiscasnenen,
9. HEIEE/FEVER I Cautions of Battery OPeration...........c.cce..oveecierrrnrnrenescenns
10. EEEDUALFE Emergency TreatMeNt........ccoo..cvceceeveeveeeceeeierssesieense e,
T R T @ V=1 ¢ OO

SR ADPPENAIX: ...vvivieiieece et

......................................... 18




)

PR R GEFH) BRAS

CHINA AVIATION LITHIUM BATTERY €O LTR,

JE S A
Specification

A% Version Number: G/0

RiEE X Terms & Definition

PN E X
Terms Definition
Hh A ferh s e G&RHD) ARAT .
CALB China Aviation Lithium Battery (Luoyang) Co., Ltd.
—_— AR T e R AR T UL AR P2 1) SE200F T (3.2V) T 7o HUB IR k4 L it
Product "Product" in this specification refers to SE200F I (3.2V) rechargeable lithium iron phosphate
battery produced by CALB.
s ISR AR B PTR B A E] L AL EA A
"Customer” means the companies, enterprises or individuals who purchase the products
Customer . s R
described in this specification.
£ & 2582°C,
Room Temperature
CERIINTYES Rt TE AR AR AT i 2

Cell Temperature

The temperature of the positive terminal of the cell.

P A PR IS 1] P R LR 7 B P L R EL,  EAE R 55 1 HI e 7

TR BEEEL 8 LR C RO,
Charge Rate The current value that the cell need to discharge its rated capacity in a stated time, which equal
(C-Rate) to a multiple of the rated capacity of the cell on the data value, usually expressed with the letter
“c”.
TR S S AR AR, rRI S R I, DUZ I UE A E A
EH by DIbRE,  F A B R F G 80% I AR B IREL, MRONTEI A 4
Cycle life With the repeated charging and discharging, the capacity of cell will gradually decline. Usually
the rated capacity of the cell is a standard, the number of charge-discharge cycles is called
cycle life before the capacity is less than 80% of its rated capacity.
TFE U T % HLHe A2 4 A1 HLER VA R A s LV I AR RO 2 TR ) FLAL 2
Open circuit Open-circuit voltage is the difference between positive and negative terminals of a cell without

voltage (OCV)

any circuit through the external circuit.

TAER
Operating Voltage

AR FEU S SORRTBCHE L IS B LTS, TR R AL A LRI, R Tt A ) ) LS 22
TAEf R SRR TP B F T, RO FRIRL IR I F s A SIS, 0 20 o AN A, FEL EL AT D 48 A B
BiEIndin] iR

Operating voltage, also known as the discharge voltage or load voltage, is defined as the
potential difference between the cell terminals when the current through the external circuit.
Working voltage is always lower than the open circuit voltage, because when the current
through the inside the battery, the polarization resistance and ohmic resistance must be
overcome.

AIRE R
Restore capacity

B GG, SLIRARIRG 5 4. 2. 1 F 4. 4. 1 46080 BORRIE 78 B 45 R AT A5 1 25 2
BB 7> A IR AKRE 558 4. 2. 1 F1 4. 4. 1 SR&5 A A8 AR v, 23 IR BN 3 il & 1Y) f
PN

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 respectively.

A FEL PR BE

Charge retention

RIBAE — BT, ffr— €S, BEEARE AR SVIRA R LA 04
In a certain temperature, charge retention is the percentage of the discharge capacity and initial

RAT HHH 1ssue Date: 2016-8-15
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capability capacity after the battery stored a certain time.
HEWERES | RIMEEIERE T, SN ERTRE, HEBHRAESYIREREZ W E T H.
Capacity recovery | In a certain temperature, capacity recovery capability is the percentage of the discharge
capability capacity and initial capacity after recharging when the battery was stored in a certain time.
=7 1 1 —
giﬁiﬁi PALHURIE PSR B XA e 5 k.
conract Terms of the deal signed by CALB and clients about the specifications of the product.
PRt 7S KRG 4.2.1 KBBR8 AR
Standard Charging | Charge mode described in section 4.2.1.
PRI et 440 R FTRMCRELR.
.Standar.d Discharge mode described in section 4.4.1.
Discharging
BRI R A EH O, R NEENSE, NGRS R S0C 4 §EA Bk =
it RS RO R 03 L ORAIE RV AR A FH 7 i A 224
State of charge The percentage of remaining capacity, is also a important parameter, Only estimating the SOC
(SOC) accurately can improve the utilization efficiency of the cell, and ensure the life and safety of
the cell.
P FEL T R PR R b s ) B T2 A TR . R R T AR AT R R AR LT AR (BB
ol AR (B ) 15 R AR SR B, PR X SRR i 4 Lt 32 ) SR T A P 2
e R | e PR TR T e i R s, T LS A L Al
Battery HEAT 3 50 LI T4 3
Management The electronic device is composed of electronic components and battery control units. The
System electronic component is to collect the data related electric and heat of cell (integration) or
(BMS) battery module (integrated), and supply the data to the electronic device of the battery control
unit. Battery control unit is a electronic control part which can control or manage the electrical
or thermal properties of battery system, and also exchang informations with other control units
on the vehicle.
“V? (Volt) fRE5, HIH AL
“V” (Volt) , Unit of voltage
“A” (Ampere) %8, HLREAL
“A” (Ampere) , Unit of current
“Ah” (Ampere-Hour) “Z235-/NisF,  HLfup BT
“Ah” (Ampere-Hour) , Unit of electric charge
<. . “Wh” (Watt-Hour) FLRF-/M,  fE&E 547
‘{Jﬂﬂ;ﬁm “Wh” (Watt-Hour) , Unit of energy
meL;:L::Ser(T)IZnt “mQ” (MilliOhm) ZZIkAE, FRLF AL
“mQ” (MilliOhm) , Unit of resistance
“C” (degree Celsius) %G, 6 AL
“C” (degree Celsius) , Unit of temperature
“mm” (millimeter) =K, K& HA7
“mm” (millimeter) , Unit of length
“s” (second) b, B [H] AL
“s” (second) , Unit of time
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“Hz” (Hertz) ##2%, A AL
“Hz” (Hertz) , Unit of frequency
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1. ‘&HEHE Scope

A7 RS IR T bR F ALK SE200F T vT 78 el BERR R PR FR I A i VR BE R bR . BORER M2 g

T o

This specification contains the performance indexes, technical requirements and safety issue of the CAZL00

rechargeable lithium iron phosphate cell manufactured by CALB.

2. =R Product Type

2.1 FEELAARR: WA it

Product Name: Lithium iron phosphate cell

2.2 TS5 Hk%: SE200F I
Specification: SE200F I

3. BkE )R~} Cell Dimensions

I r- T e
= E
18241 THE1.5

106205
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i H ik R~ (mm)
Items Description Dimensions (mm)
Kz N
L Length 182£1
i FE +
W Width 71+15
=
H Height 279 +2
4. 7= 5¥RE Product Performance
4.1 RS Technical Parameters
F5 e ZHuL i
NO. Items Parameter Remarks
r‘vﬁ:%/r—‘qa 4\‘ I
1 %.)\IEﬁE . 200Ah 7@7/&)55.(%
Nominal Capacity Standard Discharge
9 _ _ﬂid\%‘ri _ 00Ah *m/ﬁ)ﬁ.l%
Minimal Capacity Standard Discharge
3 LAFE 2.5~3.65V
Work Voltage
5 v ~ 0
4 N IKH. (Ac. 1kHz) WaV S et 30%S0C
Internal Resistance (Ac. 1kHz) Fresh Cell. 30%SOC
brE7E I
5 78 Ha I (1] Standard Charge ZIHAY
Charging Time R 78 H 1h Reference Value
Fast Charge
HEFESOCHE H 7 1
6 Recommended SOC SOC : 10%~90%
Window
yH B
vH R 1
, i;;ﬁr:;i Temperature Refer to section 4.2
= yH B
Temperature E X EE/M_E S A4
Discharging -20~55<C ]
Refer to section 4.4
Temperature
8 BILE R 5.7+0.3kg
Weight
o SRR TR}
Shell Material Plastic

4.2 e Charging Model
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5 24 Bk PR
NO. Parameter Values Remarks
i T, LLGOATE I RREE 78 HY 45 B4 F i . 3.65V, RS 7E3.65V IE T HF4E A8
PRAETE A | R E B H FIR<10HA
421 Standard At room temperature, charged to 3.65V at a constant current of 60A, and then,
Charging Model | changed continuously with constant voltage of 3.65V until the current was not more
than 10+1A.
e 78 FL il 2
429 Standard 25.49°C FL YL P
Charging Cell Temperature
Temperature
’ . To Ve FELI AL AE R b 7 AR, — LR I B i 2 o 4
4 %4 75 P I3 s iy
Absolute 0 Xf 78 Bl VO, RS LA
4.2.3 Charging 0~45C No matter what the charging model is, once the
Temperature temperature of the cell is above the absolute charging
temperature, charging should be stopped.
it 758 P %iﬁ%?&&iﬁﬁﬂ%EEEEZEE@%HMP}E%ﬂiﬁ%& —HR
Absolute k3,75 fﬂ%?@%ﬁﬁﬁé@ﬁ%%fﬁﬁfi, Eﬂ&iﬁ?ﬁ_%
4.2.4 Charging Maximum 375V No matter what the charging model_ is, including pulse
Voltage charg!ng, once the voltz?\ge of the cell is above the absolute
charging voltage, charging should be stopped.

4.2.5 AS[E)ELEE N 76 B HE B ) Charging Current Limit at Different Temperature

current allowed

NITNI=| i
"Rl B <0¢C 0-5C 5-101C 10-45C >45C
Cell temperature range
FOVFERCK 78 L LI
Maximum charging 0 0.1C 0.5C 1.0C 0

4.3 RV K7 B HLR . Maximum pulse charging current allowed

7 A AR, P B R A bk e TR R T R AR o ANTRIIRLEE 25 TR Y Fe VB R Bk 7S L HLA
A5 SEIS R 20 AR TR ST N 2R P A I A 78 HRAS DA S H b IR P2 S5 2% A o 15 T 91 578 L AR AR T RE 23 A T K A
P AR FEE T G Bk ST R A SR 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 MR LA T, FCVFR A ki 78 v FL R AT RS2 (8] 4 R R s -

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

3
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duration are shown in the following table:

FH Y I
SOC Cell Temperature
<-5C -5~0C 0~10°C 10~23C 23~50°C

>90% AT AT AT 1C/5s 1C/10s
Not allowed Not allowed Not allowed

>80% AT AT 1C/5s 1C/10s 1.5C/10s
Not allowed Not allowed

>70% g 1C/5s 1C/10s 1.5C/10s 2C/10s
Not allowed

<70% g 1C/10s 1.5C/10s 2C/10s 2C/10s
Not allowed

RERI B RS, LR A BOORRRIS S, i () 485 T R T ik i 78 FRRR IR (8] o ARHRISHI P, i n] BLAk
TR, AT DAL T RA TARIRES, HAERIRA A, ANV b OO A fl 3 m IR
After each brake charging, the battery needs to rest for certain time, which should be equal to or longer than the

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

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

4.4 JEE Discharging Model

Fr5 2 77 AL #IE
NO. Parameter Specifications Remarks
SN n i F, PA200ATE L FFELM L 2 5 i /h2.5V
R R T, B f Ilbj:‘.J‘ 2 P 2 LR L A )
441 . . At room temperature, discharged to 2.5V at a constant current
Standard Discharging Model
of 200A.
RN R 2T LA
4472 Maximum Constant Discharging 200A
Current
SN LI GE N G ST LD N
443 Maximum Pulse Discharging Current 400A %ﬁi&ﬁlmjﬂ?’mm )
Maximum duration: 3min
(Long Pulse)
FLY IR P T-50°C , HL K il HL N (1]
RO DK R R CRE Bk ) N10s
4.4.4 | Maximum Pulse Discharging Current 600A When battery temperature is below
(Short Pulse) 50 ‘C, the maximum discharge can
last 10s
T pE] iy YE RF
445 Wﬁﬁk @miﬁ 2549 FL VR P
Standard Discharging Temperature Cell Temperature
446 205060 T8 FEL Ui 90~55C o AL E AT AR AR S, — BUR
o Absolute Discharging Temperature AL P Y 0k B R e 4 %o TS R P
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IRl el

No matter what the discharging model
is, once the temperature of the cell is
above the absolute discharging
temperature, discharging should be
stopped.

45 HPERE Electrical Properties
4.5.1 Mk 5 Test Conditions

BRAAMESS, RIS NAEIREA: 25£5T, MHXHBEN: (15%~90%), KHJJN: 86KPa~106KPa ¥
Birh AT o
Unless otherwise specified, all the experiments should be carried out under ambient temperature: 25+5<C, relative

humidity: (15%~90%) and atmospheric pressure: 86KPa~106KPa.

452 MEANFEE E % E R Requirements of Measuring Instruments and Facilities

R A AR . B CEFE A I RIS B RGeS AR D B2 [ 20 R T B € AR
KAMEL R E BT E G, JEARONN . Fra MR B BLEA R IR BERARE B, HORS I iy T
TEbRRE B — MR R EORZE DN T HINS B R VPR EN =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.

4.5.3 P fEFe4x Performance Criterion

FF5 it H BOREDR MR 715 Kb IR
NO. Items Technical Requirements Test Methods

2L VA8 17 S =~ Y N P
SRR, AR ISR

1 | MU Appearance | No damage, leakage, oil
contamination. Legibly

SRR
Visual Inspection

marked.
8y GER T 200A A B
Discharging Discharging Capacity: =N, Bl 200A AT E TREE 2.5V, 5
2 performance ' A E (BLAh ).
under room 200A Jil HLIF>200Ah It’s the capacity (in Ah) when batteries are discharged to

temperature Discharged at 200A >200Ah | 2.5V with 200A at 25+2°C.
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AR B RE
Discharging
characteristics
under high and
low temperatures

1. el A
High-temperature discharge capacity:
a) HLARHE A

Standard charge;

b) fE 5542°C 5 {1 4 & 5h;

Put aside for 5h at 55+2°C;
JRHLA CO7E 5542°C T L 200A Ji 1 244 11 L [ 2.5V,
Discharging Capacity: TR AR (BLAR i),

Discharging the battery to 2.5V with 200A at 55+2°C,

a) 55 CHf=98% 1% i calculate the capacity(in Ah).

Discharged at 55°C>98%
initial capacity 2. (RIRBUE A&

Low-temperature discharge capacity :

a) HbARAETS

Standard charge;

b) fE-20£2°C% 1 N E 24h;

Put aside for 24h at-20+2°C;

c) fE-20+£2°C%fF FEL 200A OB EZ IEHE
2.0V, iHERHEAE (L AhIH).

Discharging the battery to 2.0V with 200A at -20+2°C,
calculate the capacity(in Ah).

b) -20°C i >70%4] 45 7% &
Discharged at -20C >70%
initial capacity
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L ER7R S SRS
B e
Charge retention
and capacity
recoverable
capability

i FLORFF 3R =05% WIUG A

1=}

==X

Charge retention=95% initial
capacity

BEWREZRE=9T% VIHT

=

==X
Capacity recovery=97%
initial capacity

1. =R SR E IR E R

Charge retention and capacity recoverable capability
under room temperature:

a) HIBARAE A

Standard charge;

b) fE= &M T AE 28 K

Stored for 28 days Under room temperature;

¢ ZEm T, LL200A BB A& BRI 2.5V, THEAT
HRFFA = (BLAhI);

Under room temperature, discharge with 200A to
cut-off voltage 2.5V and calculate retention capacity
(in Ah).

d) HLIb AT AR v 7

Then standard charged again;

e) % T, LL200A e B2 bk 2.5V, THE K
SR8 (UL AhTH);

Under room temperature, discharge with 200A to
cut-off voltage 2.5V and calculate recovery capacity
(in Ah).

2. i AR S A KR e

Charge retention and capacity recoverable capability
under high temperature:

a) HIbARAE A A

Standard charge;

b) £ 55+ 2°C %At Filifr 7 K

Stored for 7 days at 55+2°C;

O IR FHAE 5h J5, LA 200A L E & 1 HUE 2.5V,
HE R R AR (BLARh ),

Under room temperature, Put aside for 5h, discharge
with 200A to cut-off voltage 2.5V and calculate
retention capacity (in Ah);

d> I AT AR A

Then standard charged again;

e) W T, LL200A B B4 EHE 2.5V, THE K
24 (LLAhI).

Under room temperature, discharge with 200A to

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

fiti 7 1 fe
Storage
Performa
nce

AR 75 R = 950 W] R A5 1
Restorable capacity =95%
initial capacity

a) HBARAE TS A

Standard charge;

b) LA 200A I HL 30min.
Discharged 30 min at 200A current;
¢) 452 °C it FEAti A7 28 K;

storage for 28 days at 4522°C;
d)=ifi T~ & 5h;
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Under room temperature, put aside for 24h;

e) FRI I HEAThRIE A

Standard charge again;

f)=iR T, LA 200A HEUE B LS 2.5V,
Under room temperature, discharge it at 200A to
cut-off voltage 2.5V;

0)it Bk H & (LL Ah ). Calculate retention
capacity (in Ah).

i 78 14 R
Rate charge
Performance

BB =TV R =
Capacity =97% initial
capacity

a) =i T & Bl LL200AT B 25 1B R K 2.5V, §HE
1h;

Under room temperature, discharge it at 200A to
cut-off voltage 2.5V;

b) =R, FHHIBLLI400A, MR ERLIEHE
3.65V, #Elh;

Under room temperature, charge it at 400A, to end
voltage 3.65V, Put aside for 1h;

c) =i T, &t LL200AH L L 2 48 1EHL
2.5V;

Under room temperature, discharge it at 200A to
cut-off voltage 2.5V;

d) THEBUEAEELL Ahit).

Calculate recovery capacity (in Ah).

T RE
Rate Discharge
Performance

FHLIh 7% 5 = 95% W) IR 2% & s
battery capacity=95% initial
capacity

a) HIBARAE T

Standard charge;

b)E IR, & It LL400A HLIA I L 2= 28 1R HLUE 2.5V
Under room temperature, charge with 400A to cut-off
voltage 2.5V;

c) THER A E (AT,

Calculate recovery capacity (in Ah).

¥ 75 i
Cycle Life

>2000 X
>2000 cycles

a) HbARAE T

Standard charge;

b) =i T, Ll 200A fHFBUE E4& IEHE 2.5V;
Discharged at 200A to the cut-off voltage 2.5V at room
temperature;

o) HE a) ~b) , EFEEFFAHERER 80%1L,
JIT 576 B A A0 P4 O B0 SO i R L B A0 A K
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.

4.6 4% #e Safety Characteristics

Fr5 B gE| BORER 7798 oA B
NO. Items Technical Requirements Test Methods & Steps
1 A7 MBI ARy g () bR
Overcharge Test | No explosion. No fire.

RAT HHH 1ssue Date: 2016-8-15
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Standard charge;
b) LA 100A HLii7E LA 5.5, BLFEHL 90min J& {178
HL, W 1h.
Charged to 5.5V with 100A current, or charged for
90min, observing for 1h.
a) Hth (D) bRtk

G FIEVE. Fle k. R Standard charge;

2 Over-discharge | No explosion. No fire. |b) L\ 100A HHE 90min, A% 1h.
Test No leakage. Discharged with 100A current for 90min, observing for
1h.
Q) Hh (D) brdET s
Standard charge;
- b) Kt (H)IE. ARG INTRLE 10min, M4
| g FEE, k| BB 5mO, W% I,

Test No explosion. No fire. | connect the cell(battery module) positive and negative
terminals with wire for 10min directly. The resistance
of external line should be less than 5mQ, observing for
1h.

Q) M (D brdET

Standard charge;

b) H e6mm~e8mm i =i 894+ LA (2545) mm/s

R 3 B T LT PRV AROAR ) T ) B 5 RN B
4 Nail p%etﬂégration KJ’%%.‘ ek . EE bt WEL 1h

Test No explosion. No fire. e _
Penetrate the cell(battery module) from the vertical
direction throughout the inside plates with the g6mm ~
e8mm needle at (25 £5) mm/s speed (needle stays in
the battery) , observing for 1h.

) Mt () brifEFHL;

Standard charge;

b) % NI AFREAT I

According to the following test conditions:
——HIRTT A T T E AR )
Squeezing direction: Pressure perpendicular to the

5 % H KJ’%%.‘ Ak . battery plates;
Crushing Test No explosion. No fire.

——HHEMRE: 4% 7mm Rk, KR
TG B A RS, EAE Im;

Squeezing paper shape: half cylinder with 75mm
diameter, whose length is more than the size of cell,
but is less than 1m.

——FFIEHE: (511 mmis;
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Squeezing speed: (5+1) mm/s;

—— B RIA ) OV BT B 3] 30%
B R B R 1 A BUE R B s, ORER
10min;

Squeezing level: Until the battery voltage becomes
0V or the deformation is to 30% or the press is to the
value listing in table 1, stop squeezing;

)WL 1h.,
observing for 1h.

a) M (4 FreETRH,
Standard charge;
FIE . Ak I b) HEyth (4D IEfEmTEAR, B 15 K&EAHH

6 Drigé%est No explosion. No fire. | BxZE/KeHhm -, M2 1h,

No leakage. the cell(battery module) drops with two terminals
down from a height of 1.5m onto the cement floor
freely, observing for 1h.

a) Hth (4 AnifE e
Standard charge;
b) Hth (4D BAMEA T, BL5C/min #E 3 =6
. e IR Ak £ 1304+2°C, F{rFF 30min JE1E LN, M 1h,
Heating No explosion. No fire. | Put the cell(battery module) into the incubator, the
temperature is up from room to 130=2°C at the speed
of 5°C/min, and stop heating after lasting for 30min,
observing for 1h.
) Mt () bR
K Standa‘lrd charge;
o Immersing in ES I NEN P by Hijth (ZH) 52 4BN 3.5% NaCl il R =450
seawater No explosion. No fire. | b 2h, ZKIRM 52430t AR ES F i,
the cell(battery module) is submerged into 3.5(wt)%
NaCl solution for 2h entirely.
) Hh (4D prdETR
Standard charge;
YL R AR T . Ak I b it (ZH) MNEERN, EERREZIEER 2
9 Temperature No explosion. No fire. | #4471, TEHAXE 5K, ME 1h,

cycle No leakage. Put the cell(battery module) into the incubator, the

temperature adjust according to table 2, repeating 5
times, and observing for 1h.

10
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a) Hh () ARifE7e
Standard charge;
I{E(E)v/jhfr AR K@J(\ Kﬁiﬁﬁ b) HEth (Zﬂ)‘ ﬁﬂ(ﬁﬁ%&)ﬁ?ﬁﬁﬂ, PRI AR SR
10 e No explosion. No fire. | Jy11.6kPa, i/ AR, %% 6h W& 1h.

No leakage. 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, and observing for 1h.

T 1. HIBAH DL TS B DA b B H T R K
2. W25 2% GBIT 31485-2015 (AR A3 /1 & roith 22 4 B3Rk Jlie 77 %) o
Notes:1. The 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 .

F1 BRI ARHE
Table 1 Squeezing force selecting standard

AR n F 71/ KN
Cell number /n Squeezing force/ KN
1 200
2~5 100xn
>5 500

R2 U FEPRIAGEE — AR IR AN (]

Table 2 temperature and time of one temperature cycle test

WP AR A2 C /min
HEEIC 5 [H] /min R E] /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. B#FERTW Precautions for Transportation

FEL L MEAE =30% i FERAS T R BRAR HEAT I8 o, AEIS il A b S BT R B AR A« ol s . 7 1k AR ik
AREE. SRS KB RS RE T Rs . fisisfmis 2 i MH/T 1020-2013 (# fet A== iam i) -

The batteries should be packed in boxes for transportation which should be 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,

11
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boat, etc. If it will be delivered by air, please refer to MH/T 1020-2013 Standards for transport of lithium batteries by air.

6. W FEHER M Precautions for Storage

RIS GBI 14D ERERIRE N-20°C~25 C TS TIRE X =N, #4505 R ey, s
KIE SRR AEAFHOERET, ZR R iR B, I e U o A

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

storage; and avoid mechanical shock and stress.

KA B, B8 A X R AT — KA HE 7SR 4E T, AL AE 10%~30%fif FECIR A5 CF s ¥ [ -
3.215V~3.305V) A+,

If the batteries kept for a long time, it should be charged and discharged at the standard model every six months.
Store the battery in the state of 109%~30% SOC (voltage scope: 3.215V~3.305V).

R YA A R P B AR SR N T
The requirements of storage temperature and humidity are as follows:
PRAEf AR I
Standard Storage -20C~ 25T
WA Temperature
Storage Temperature #a G IR EH QAMNHEHWD
Absolute Storage -20C ~45<C Short term (within 1
Temperature month)
fifi AE 1B

2 € <70%RH
Storage Humidity

7. REYFERZIM Precautions for Charging
7.1 75 HLHEYR Charging Current

78 R LA T A A o B A B A0 Ve K 78 FE FRLUAL o 88 P v TR A PRI 78 P T R 5 rLI ) T
PERE HUBIE BEA 22 e PERERY I8,  JF 7T g & 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 current recommended , it could bring a series of problems , such as charging and discharging performance,

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

7.2 F5HLHLJE Charging Voltage

7 R R AN o A KA A5 v R PR 2808 78 P PR T o L RS 1 T 2600 T R RS ABLIRS , ORE TT RE 1 LB AR T8

12
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CRLAPERE . AU BEA 22 e PERE R )&, JF 7 A= S BUR BRI -
The charging voltage should not be higher than the absolute charging voltage described in this specification. If the
voltage is higher than the absolute charging voltage, it could bring a series of problems, such as charging and discharging

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

7.3 IR E Charging Temperature

IO AE 40T 78 IR FE . 0°C~45°C B3 [l N H#E AT 78 L (T LR 4K
The battery should be charged under the absolute charging temperature of 0°C~45°C (As shown in the technical
parameters table).

7.4 %511 )2 7] 78 FL Reversal charging

IEMER R IE R, AR . AR IE AR R, K SRR e A e 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. JHYEEZIM  Precautions for Discharging
8.1 JiHLHLi Discharging Current

I P, FEL VAR AN AN AR L 1 e R FEL PR, K VR L 2 R BRI A R PO SR RO AT R R B A,
ZE 2 I EL B O b R o S AR 1 1O
The discharging current should not be higher than the maximum value described in this specification. Discharging

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

8.2 JiFEIR F Discharging Temperature

HE DA ZAE 266 36 TR TGS = -20°C~55°C IV I P 34T i FL (VE LB R S 53R)
The battery should be discharged under the absolute discharging temperature of -20°C~55"C (As shown in the

Technical Parameters table).

8.3 ZE1Lid i Over discharging

FE R IE AL AR, 822 e A i s B R G077 1 RV TBOR R R A, A F 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.

BRI, AR RIR IR, e T AR AL TR O RES . DB kTR

13
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A, HIBRE R L, 1k A lAL T 10%~30%¢a FEARAS .

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. HMERMEIEEZE Cautions of Battery Operation
9.1 A MY, 1HAF4HD AT TN S F I R T AR iR

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

9.2 MRS, M HR. KU, UIZ0ET R, ZEIEEA . phili .

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

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

Do not directly solder the battery or pierce it with a nail or other sharp object.
9.4 ZR IR B, JFBE el . PP, ERBEANE e AE
Do not invert the battery. Avoid striking, throwing, treading or bending.

9.5 Fribrai i, ISk A e, ™ ERIA

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

9.6 JKFFHIMTE LA AN E, AEHR A K EIK T

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

9.7 e ith A REfd I 2 1 Al L T M i & e v

This battery only can be charged with the specified charging equipment for lithium-ion battery.

9.8 LA R ITERFH I

Precautions for the Design of Battery Box

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

®  HBAH A 2k F T R AL AN AT BRI R T A
Places inside of the box which are used to fix batteries should not have sharp edges;

14
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P UL 10 B T I 7870 s B r s R R IR R, E T P T AR RO BT ) R 3 B PR B LV AR
Hh LR A AR AT 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;

R LA BT TP N 78 7025 FE I I BT K s 15 2 Il R, R LA o 2006 A2 1R XA A RN BT 7K s B 2R 552
H T 7K B 2 il R 3 B0 F S B R T R CAn iy AEAR AR, rhoi B B AN AR o B ORAUE 5T 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.

9.9 HhKIi%HE Connection of the Cells

A F L FHABRDARAT BE AT AR v, B iR SR R B E, B RS SEURAIA R, DIReRAL.
Rub the terminals and bus bar with sandpaper before usage to make sure that there isn’t oxide layer on the metal
surface; otherwise poor contact may incur which may leads to improper function.

A 50 R R P R M . FRIAE 1C JBCR RN, 3 B AR A TR R AE IR FE<3mV, AT R
s AN PR 2 3 H LR, DR S B0 e R
Suitable material is suggested to connect the terminals. When the battery was discharged at 1c, the voltage

between the terminals and bus bar should be less than 3mV, making sure that exceptional heat did not occur
because of the overlarge contacting resistance.

SR P 53 AR T SR R

Suitable material is suggested to connect the terminals.

KL IR T55 TR AT E R

Specified spanner is used to connect terminals.

A IR S 14Nm;  BRRFA] RS2 I B RFT B HIFE . 16Nm.

The recommended tightening torque on the battery nuts is 14Nm; The maximum allowable tightening torque on

the battery nuts is 16Nm.

9.10 HLIEHE R LR Applications of Battery Management System (BMS)

FHPNVECERIE B AL, . EEE RIS R

Customers should configure a BMS which is used for strictly monitoring, management and protection.
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%P BT ML B R SR BT S, T RS A HESE, RGBUR. MRS BT A,
fEvAC SRR S S
Customers should have a detailed design of BMS, assess system features, frameworks, system data, format and

other related information, and establish battery management file.

2% USRI F B e DA R B R SR BT AIRE S, DL A e R ) A5 FH 1 e
The design or framework of BMS must not be changed without permission, so as not to affect the performance
of battery.

% SLORAT e RE B rE IS B R DU, AR S SR SRR S5 . AN A e R 0 L R G A D 4
BELPAY 1) M ISR 1, B P AN ™ 5 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.

A RIS B TECIRAS . I HLEAR T 2.0V I, FRIB P B AT BE T8 B AR AOREIR R A A H g
A B RIE DU R A ORI AR T 2.5V I, 28 7 75 7 B S ) IR 1) Y B8 7e v, B Lk m ek Nt
RS«

Avoid over-discharge state. When the battery voltage is lower than 2.0V, the internal battery may suffer
permanent damage, now the quality assurance responsibilities of the product of CALB failure. When the
discharge cut-off voltage is lower than 2.5V, the energy consumption in the internal system minimize and
prolong sleep time before recharging. Customers need to train users to re-charge in the shortest time, to prevent
the battery into the over-discharge state.

F Yt S A A RS AR IR OMIRIR A P e i (BAEFRTE e, PR7E, BRSO A AR 7 ), 5T
REH LA A B FRARIL G . R B 2R G AR R A /)N B 78 RN P32 78 IR BE B AT 48] . 2R IEAEAR T4
PR A5 R E RO EE 2 F R e e, 75 I T r AN AR HE o B fRAIE DT A

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 control
temperature following the minimum charge and regenerative charging temperature. Charging under the low
temperature is prohibited in provisions in this specification; otherwise the CALB does not assume responsibility

for quality assurance.

9.11 Y ERIFIEZS M. (TR LA 21 50 ) e b 2 R A AN A P DR IR T

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

o URHIBAEMEE, RABGIE IR, WEAEEE, NAEKITUEIRE, JRSLEERIRTT, St E

HRL R 5
If the leakage of electrolyte happens, and the electrolyte enters into eyes, rinsing them out with clear water and

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

AR R AR Y DL A R A ek . R ARt AR AR R, NSLRIUIMRLYR, e i R iR

B, RS, Kb AR E s A A
During the usage and storage process, if any peculiar smell, heat, color changing and deformation or any other
abnormal occur to the battery, please cut off the power immediately. If the cell surface has got high temperature,

please remove it from the device or charger after it gets cool;

RN M 26 A T AN AR, B ReaA BRI R, B RZ I AT R IBCRE f it b 268 25 R 5
ARV £, B R K AR TR, VIRAIK, R i fE AT Ab B .

Explosion will not occur under extreme conditions, but the battery may smoke, for this situation the cell should
be isolated from air by any measures except using water, such as covering with sand, or using carbon dioxide

fire extinguisher, dry powder fire extinguisher. The cell should be treated after smoke dispersing.

11. H'EEI Others

FEATA RS PR SER I FI, IGERART . HAMS PRI, A2 RAMAITER.

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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Mtz Appendix:

1. B e b T PR TRy 2

A typical curve of single cell discharged at room temperature.

Discharge at different rate
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B 1. SE200F T 5 I3 i b b 2k

Graphl. Discharge curves of SE200F T at room temperature

2. AR AN [R]IR EE 200A JCHE i Y 2k

Atypical curve of single cell discharged with 200A at different temperature.

26 Discharged with200 A at different temperature
551
25 o
3.4 ; 10T

A
s -

v A /

3.0 [~ \\—@\\\/ O-m‘t:
— N e

=

= ~>0
B '\Q& Vi
N
\

20% 40% E0% 20% 100%
Capacity retention%o

2. SE200F 1 A~ [E] i 5 i e il 28

Graph2. Discharge curves of SE200F I at different temperatures

3. ket 2000 (RAEFRE

2000 times cycling curve of single battery
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cycling curve at room temperature
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3.SE200F [ 1C #iSfH¥F ih 2k

Graph3. cycling curves of SE200F I at room temperatures and 1C

3. FRHIB AL AR BRI
3D effect picture of the cell
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