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Prismatic lithium Ion Battery

A 2. SP-LFP-100AH
Model: SP-LFP-100AH
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Tianjin Sinopoly New Energy Technology Co., Ltd.
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ARIEE X Terms & Definition

PN E X
Terms Definition
KA fR R P BB IR T A IR A A
Sinopoly Tianjin Sinopoly New Energy Technology Co., Ltd.
w n ARG AS F IR A A P SR L A 2 (¥ SP-LFP-100F 1 (3.2V) ] 7o FL Rl Rk 4 FhL i
}P: o dliljt "Product" in this specification refers to SP-LFP-100F I (3.2V) rechargeable lithium iron
phosphate battery produced by Sinopoly.
x g R UM AR A TR P i A F] L A B A
"Customer" means the companies, enterprises or individuals who purchase the products
Customer . o . .
described in this specification.
= 25+2°C,
Room Temperature
HL bR R TE AR A A i

Cell Temperature

The temperature of the positive terminal of the cell.

P R E PR B 8] P SR L 00 2 e P 7 B2 A R, e AR 5 T I TUE 7

FEHLE R BHGEL @ TR C R,

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

“Cc”.
TR R B AR R, A A R B R, R DO I A UE A A

Ly bR, A R B 80%M TR A IR, ARONIEIA AT .

Cyele 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.

TFi HL T L A2 48 A H R A FRLR AL I F it O SRR 2 T L

Open circuit
voltage (OCV)

Open-circuit voltage is the difference between positive and negative terminals of a cell without
any circuit through the external circuit.

A H S SORR O L s B S e L I, SRR FLRIE I A LR I, R AR (Y LA
TAF RS SRR T IT S T, PRy o Fi it P P, a0 20 W e i RELAT R 8 A oL
Jiid R E AT o

TAERE Operating voltage, also known as the discharge voltage or load voltage, is defined as the
Operating Voltage | 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.
FIAE A JG , FRIRAIAR 58 4. 2. 1 A1 4. 4. 1 2B 80 bR v 78 iR 45 1E TN A5 i 25
BB 2 A AR H0 58 4. 2. 1 A1 4. 4. 1 2645 R Fe IR R bn v, 20 0326 B 3 TN 22 ) e
AR A FAt

Restore capacity

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.

fif FLOREF fiE )

Charge retention

R —ERE T, NG, BOLFERENEE SR EEZ KT 2 4.

In a certain temperature, charge retention is the percentage of the discharge capacity and initial
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capability capacity after the battery stored a certain time.
AEWERS | B ERE TN, B EN AT, MR R SV AE R K H 2 E.
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.
PEBRIRETI e e T IOAT S ABLA  0%  K
Product supply - - = . * .}“‘nn = /TVTJ\O. .
contract Terms of the deal signed by Sinopoly and clients about the specifications of the product.
PRAETE H AHURE SR 4.2.1 ZPTIR A 78 AR
Standard Charging | Charge mode described in section 4.2.1.
PRAERUS | i 441 A FRA BN
.Standar.d Discharge mode described in section 4.4.1.
Discharging
BRI R AR A, MR — N EENSE, AR S Al S0C 4 Ry Rd &
fif RS RTB A R . RUE F IR R A 75 A Al 22 4
State of charge The percentage of remaining capacity, is also a important parameter, Only estimating the SOC
(SO accurately can improve the utilization efficiency of the cell, and ensure the life and safety of
the cell.
T FEL L FEL P AR R R 2 1) BT ZH B PR TR . PR R AR R R AR T A (R AR
ol R ER (FR A0 15 A AN SR OB, R LBt $ it 2 s it P2 ] PR T I HE 12k
e g | Be OTBIREI RO SR B A AR G B RE, OF LU A L A ] S e
Battery AT (2 A L P T
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) fR¥F, HIEHAL
“V” (Volt) , Unit of voltage
“A” (Ampere) 3, HLEEAL
“A” (Ampere) , Unit of current
“Ah” (Ampere-Hour) ZZ85-/Nif,  HLfT B0
“Ah” (Ampere-Hour) , Unit of electric charge
i o “Wh” (Watt-Hour) FLEF-/NEF, BEEHLAL
Y)ﬂﬂ%ﬁm “Wh” (Watt-Hour) , Unit of energy
meg:;zr‘;fem “mQ” (MilliOhm) ZERKH, b 2

“mQ” (MilliOhm) , Unit of resistance

“C” (degree Celsius) #ICE, & HAL
“C” (degree Celsius) , Unit of temperature

“mm” (millimeter) =4, KEHEA]

“mm” (millimeter) , Unit of length

“s” (second) Fb, K [A]FEAT

[P
S

(second) , Unit of time
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“Hz” (Hertz) #f%%, A7
“Hz” (Hertz) , Unit of frequency
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1. IEATEE Scope
A2 SRS BRI T h R AR P2 1 SP-LFP-100F 1 0] 78 H Bl R B FE v 1 7= S MR RE AR A . BRBLSR A 2 4y

BT,
This specification contains the performance indexes, technical requirements and safety issue of the CA100

rechargeable lithium iron phosphate cell manufactured by Sinopoly.

2. P2 A Product Type

2.1 FEEARR: BRI Fh

Product Name: Lithium iron phosphate cell

2.2 M5 Hk%: SP-LFP-100F I
Specification: SP-LFP-100F I

3. BEEH)R ] Cell Dimensions

A mm.
—_— ; Z
E £
2 &
! 1
41541 mm
33,5 M23.201.5 MG
= S o e
= .:1-':!’ @Hﬁv — -J;'.' |
W |
™ 195£0.5 mm i
Ll 255£1.5 mm |
i H i1 =) (mm)
Items Description Dimensions (mm)
. FEF
L K 255+ 1
Length
T
w - 42+1.5
Width
E=ncEg
H AL 167 +2
Height
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4. P HERE Product Performance
4.1 B RZ¥( Technical Parameters
e T H ZH BT
NO. Items Parameter Remarks
,—\,ﬁ P a=N 4\\ I
: %.J\%ﬁi _ 100AR ﬁ(ﬁﬁﬁﬁ
Nominal Capacity Standard Discharge
N =] = Y
5 B N | 100AL ﬁ/ﬁﬁﬁ-l@
Minimal Capacity Standard Discharge
3 LR 2.5~3.65V
Work Voltage
WL (Ac. 1kHz) FrH. 30%S0C
4 . 0.1~0.5mQ
Internal Resistance (Ac. 1kHz) Fresh Cell. 30%SOC
Ve "
75 BT ] Standard Charge S0
5 . . :
Charging Time PRI 78 I Reference Value
Fast Charge
HEFESOCHH H % 1
6 Recommended SOC SOC : 10%~90%
Window
vH pEF
?CEhEE{m'lE 0~45°C SHR A2
TAERE arging Refer to section 4.2
. Operating Temperature
= vH pEF
Temperature I;J—KE%{ME 20~55°C SEE 44T
1SeRareng Refer to section 4.4
Temperature
8 BIMER 3.15+0.3kg
Weight
. TR W
Shell Material Plastic
4.2 78 H#E50 Charging Model
P ZH Fis HIE
NO. Parameter Values Remarks
FI T, PL6OATEFFFE: 7 B2 AR B i F R3.65V, SRJGE3.65V MEEFFLE AR
PR | R E AR TR <10z1A
4.2.1 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.
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Pt 78 L I
o Ve RE
429 Stande'lrd 2542°C PV 5L
Charging Cell Temperature
Temperature
- To VR FELI AR () b 7 AR S, — LA I P v i R R T 4
Yot 75 L I P - .
XFE IR, R IR
Absolute . . .
423 . 0~45C No matter what the charging model is, once the
Charging . .
T temperature of the cell is above the absolute charging
emperature .
temperature, charging should be stopped.
Ykt 75 L FEL To e Lt ARAE (] e 78 USSR ik e IR, — Bk
; o It R i 2 e B L IR Ve B, R IR TE
494 Absolute B K3.75V N hat the chared del is. includi I
2. Charging Maximum 3.75V o rgatter what the charging mo e. 18, 1ncluding pulse
Voltage charging, once the voltage of the cell is above the absolute

charging voltage, charging should be stopped.

4.2.5 ANENRE T 78 L H PR #l] Charging Current Limit at Different Temperature

PV 2
Cell temperature range
FOVF R OK 78 L LA
Maximum charging 0 0.1C 0.5C 1.0C 0

current allowed

<0C 0-5C 5-10°C 10-45°C >45C

4.3 RVFHCRIKT 78 L IR Maximum pulse charging current allowed

PR AR, AR S IR Ak O B A TR AOR o AN EE ST Y Fo VR R ORIk 78 L LR
AR 2] ()06 25T P S8 TN R J 41 B T 70 PR DA B r U P 4 2 A1 o 338 5T 471 78 FEL 2R A T E 2 R FRL T K K
P AR I 32 1M S ok o SR HEL ) it o B 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 Sinopoly for product quality.

ANTF) SOC AR AR, Fo v Kk b 78 i B IRURT R 2 I [) 2R 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:

CERIN i
SOC Cell Temperature

N

-5C -5~0C 0~10C 10~23C 23~50C
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>90% ATV ATV ATV 1C/55 1C/10s
Not allowed Not allowed Not allowed
>80% ATV ATV 1C/5s 1C/10s 1.5C/10s
Not allowed Not allowed
>T70% AT 1C/5s 1C/10s 1.5C/10s 2C/10s
Not allowed
<70% AT 1C/10s 1.5C/10s 2C/10s 2C/10s
Not allowed

FRRIBIFE e, L G AT BRI 1), Ao 18] 8255 - B kb 78 FELRFEEIT TR) o ARHIRASFJ A, it mT BAA
B DAL T F B TARIRES, EAERIRI A, Ao v i it f O A Zh 78 R AL

After each brake charging, the battery needs to rest for certain time, which should be equal to or longer than the

TR,

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 JHEFEL Discharging Model

Fr5 ZH 7 e RS T
NO. Parameter Specifications Remarks
e =i~y PLI00ATE L F 48 i 2 AR Bt i h2.5V
KR Pl Rt iR, P f fr“u% c) G RN R b
44.1 ) ) At room temperature, discharged to 2.5V at a constant current
Standard Discharging Model
of 100A.
BRORHF TR FL AL
442 Maximum Constant Discharging 100A
Current
B ORI (R k) -
. N B K 15 Ay3min
443 Maximum Pulse Discharging Current 200A . ) .
Maximum duration: 3min
(Long Pulse)
F IR AR T-50°C , H e A< e it [
ORI R AL CRE Bk ) N10s
4.4.4 Maximum Pulse Discharging Current 300A When battery temperature is below
(Short Pulse) 50 °C, the maximum discharge can
last 10s
*\‘ BT vyE wh VB BE
445 ﬁ{ﬁﬁﬁzﬁgzﬂn&“ 25:0C HL bR
Standard Discharging Temperature Cell Temperature
T8 FL AR E AT RO AR S, — BUR
I, R b P2 7 S 4 o R P i Y
. AR
4.4.6 é@;{j WEEYH%E 20~55°C No matter what the discharging model
Absolute Discharging Temperature is, once the temperature of the cell is
above the absolute discharging
temperature, discharging should be
stopped.




]i ‘;:"j 741»:}[”4#‘5 ;':5 R 4~5 Version Number: G/0

- @, »
SII‘IOWOW L'D % EE )tQ Speciﬁcaﬁon &AT H A Issue Date: 2016-8-15

4.5 HPERE Electrical Properties

4.5.1 MHX &M Test Conditions

SRAAMES, RIEMAERE: 2525°C, MXHBRN: (15%~90%), KEJIy: 86KPa~106KPa fIHf
B BT
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.

4.5.2 MENKE B % E K Requirements of Measuring Instruments and Facilities
R Fr A AR . B CRLHE I A AL EG S B e e e AR ) 4% [ 50 ki H B R E AR Bl
KipELr B uit BE8, IEG RO . FrallalicGR. BN BA L8 KR FEANAR 2 B2, HORS B2 N Tl
TRPR RS — MR R EORE D T RN S B R REN =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 M REFEHR Performance Criterion

FF5 H BORER A T7 2 B D 9
NO. Items Technical Requirements Test Methods
SERTLINA WY T 1 SN Y AN B
SR RIS R .
. ﬁﬂﬁlﬂ’ *Fl {H & . H\{muyz
1 SM M Appearance | No damage, leakage, oil

. . Visual Inspection
contamination. Legibly

marked.

) 100A A=
soEMEEE | R ‘ o ‘
i];?ﬂﬁfm.%“ Dischareing Capacity ST, BA100A JHTHCRE FIHLE 2.5V, (16
ischargin : . .
sine AR (BLAh ).

erformance under N
P 100A Ji¥ FE I >100Ah It’s the capacity (in Ah) when batteries are discharged to

room temperature .
Discharged at 100A >100Ah 2.5V with 100A at 25+2°C.
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e Rt T8 FEL P e
Discharging
3 characteristics
under high and low
temperatures

JEHE

Discharging Capacity:

a) 55 CH>98% )4 75 &
Discharged at 55°C>98%

initial capacity

b) -20° CH>70%W) 4 %5 &
Discharged at -20C >70%
initial capacity

[N k2SS  F

High-temperature discharge capacity:

a) HLIBARIE 7R L

Standard charge;

b) f£ 55£2°C A T A E 5h;

Put aside for Sh at 55+£27C;

C)TE 55+2°C oA N LL200A T B £ 1L HLE 2.5V,
TR R (LA AR i),

Discharging the battery to 2.5V with 200A at 55+2°C,
calculate the capacity(in Ah).

2. R

Low-temperature discharge capacity :

a) FMIFRAETS

Standard charge;

b) fE-202°C %A 1A & 24h;

Put aside for 24h at -20£27C;

¢) fE-20E2°CHAF T LL 200A A B L& ERE
2.0V, IS AERE (LA ).

Discharging the battery to 2.0V with 200A at -20 +2C,
calculate the capacity(in Ah).
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fif LR FF 2 =95% HIUREY

%
SESEAS g/
fi Eﬁ‘ﬁﬁf HRK Charge retention=95% initial
e :
) capacity
4 Charge reter.ltlon HEWE R =97% W%

and capacity =
=

recoverable )

capability Capacity recovery =97%

initial capacity

1. =i R 5 R EKE R
Charge retention and capacity recoverable capability
under room temperature:

a) FLMPRAE A A

Standard charge;

b) fEFIRFA T AT 28 K

Stored for 28 days Under room temperature;

¢) I T, LL200A B E&IbfE 2.5V, THHEA
AR R (BLAhTH);

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

d) HB AT AR HE TR L

Then standard charged again;

e) Zii T, LA 100A L E& L 2.5V, THREK
2RE (LLAhiP);

Under room temperature, discharge with 100A to
cut-off voltage 2.5V and calculate recovery capacity
(in Ah).

2. A R R S A EK e

Charge retention and capacity recoverable capability
under high temperature:

a) FLMPRAE A A

Standard charge;

b) f£ 55 2°CHAMF R A 7 K5

Stored for 7 days at 55+2°C;

o) E IR T E 5h /5, LA 200A R HIZEZ B E 2.5V,
AR RRFAE (BLAhTH);

Under room temperature, Put aside for Sh, discharge
with 100A to cut-off voltage 2.5V and calculate
retention capacity (in Ah);

d) HB AT AR HE TR

Then standard charged again;

e) Zii T, LA 100A L E& L 2.5V, THREK
2EE (LLAh ),

Under room temperature, discharge with 100A to

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

i fF M B | TTIRALAR =S A R
Storage Restorable capacity =95%
5 Performance initial capacity

a) FMFRHETS

Standard charge;

b) LA 100A HLAH 30min.
Discharged 30 min at 200A current;
¢) 45+2 CR JEMAF 28 K;

storage for 28 days at 45+2°C;;
d)y=im ~H & Sh;
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Under room temperature, put aside for 24h;

e) Rt R EEAT AR HE 7S FE

Standard charge again;

DZEME T, L 100A BB E &L/ K 2.5V,
Under room temperature, discharge it at 100A to
cut-off voltage 2.5V;

g) it B % & (LL Ah il). Calculate retention
capacity (in Ah).

(RN R B Z=9T%HIIR A &
6 Rate charge Capacity =97% initial
Performance capacity

a) FEii M & RBLLI00ABUE B L IE K25V, FE
1h;

Under room temperature, discharge it at 100A to
cut-off voltage 2.5V;

b) Fif N, FHHIBLI200A, HRTBEELIEBE
3.65V, #fHElh;

Under room temperature, charge it at 200A , to end
voltage 3.65V, Put aside for 1h;

o) FIR T, & HIMLAI00A B EL& LT
2.5V;

Under room temperature, discharge it at 100A to
cut-off voltage 2.5V;

d) TR (L, Ah i),

Calculate recovery capacity (in Ah).

PR BE FELth 25 5 =95 % W] 4R 25 it s
7 Rate Discharge battery capacity =95% initial
Performance capacity

a) HJBARAETE AL

Standard charge;

b)EIR T, & B LL200A L LR 28 1B E2.5V;
Under room temperature, charge with 200A to cut-off
voltage 2.5V

o) THEBRAE (AR,

Calculate recovery capacity (in Ah).

G375 i >2000 X
Cycle Life >2000 cycles

a) HJBARAETE AL

Standard charge;

b) i T, Bl 100A {HHUB A E L ILHE 2.5V;
Discharged at 100A to the cut-off voltage 2.5V at room
temperature;

) HX a) ~b) , EFEWHATEHEEN 80%IL,
JIT 76 BB A P OBUE SO % HRL I B A FA 5 i
Repeating steps of a) ~ b), until the discharge capacity
reached the 80% of rated capacity, the number of
cycles completed was defined as the battery cycle life.

4.6 Z4=VERE Safety Characteristics

Frs i H BOREDR D772 B0 4R
NO. Items Technical Requirements Test Methods & Steps
| e AHRKES ARy i Al bR
Overcharge Test | No explosion. No fire.
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Standard charge;
b) LLSOA HIRFHE 5.5, #(FuH 90min /515 1L

M, W% 1h.
Charged to 5.5V with 50A current, or charged for

90min, observing for 1h.

TR AIE AEK L AR
2 Over-discharge No explosion. No fire.
Test No leakage.

a) Hl (4 ArifErne;
Standard charge;
b) L 50A HIAE 90min, W% 1h,

Discharged with 50A current for 90min, observing for
1h.

i FHE. Tk

; e ) .
Short-circuit No explosion. No fire.
Test

a) Hl (4 trifErne;

Standard charge;

b) K () IE. FRZ SN ERIEE 10min, AL
H B BE RN T SmQ, WML 1he

Connect the cell(battery module) positive and negative
terminals with wire for 10min directly. The resistance
of external line should be less than SmQ, observing for
1h.

Fiml REME. Rk

4 i i . .
Nail penetration No explosion. No fire.
Test

a) I () FrdEFR

Standard charge;

b) He6mm~e8mm MM m i s L (25+5) mm/s
038 S T LT AR ) T R BT B RN
FEE D) W 1h.

Penetrate the cell(battery module) from the vertical
direction throughout the inside plates with the 6mm ~
e8mm needle at (25 + 5) mm/s speed (needle
stays in the battery) , observing for 1h.

Pk ;NN U

Crushing Test No explosion. No fire.

a) I () FrdEFR

Standard charge;

b) 1% T HI AT AT -

According to the following test conditions:
—HFIRTT ) TR IR T A
Squeezing direction: Pressure perpendicular to the

battery plates;

——HEBREA: B2 75mm P EFAE, KX

THHE R E RS, EAEE Im;

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

but is less than 1m.
—FEHE: (5+1) mm/s;
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Squeezing speed: (51+1) mm/s;

— SR BRIAE] 0V AR F] 30%
oI I SR 1 T AN BUE e AE b B R, TR
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;

)M 1h,
observing for 1h.
a) Hl (4 trifErne;
Standard charge;
n AR, Aok, FRm | P Bl (4D Efum e, B 15 KE A H
6 Dri/i;\)‘{?est No explosion. No fire. | Bk ZE/KIEHum F, W 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) It () ArdEFR
Standard charge;
b) IR (4D ANIRAE T, LA 5C/min 3 A H =R
; e IR . gk F 130+2°C, FL-FF 30min J5 {5 n#k, W 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.
a) Hl (4 e
Hk Standard charge;
. Immersing in TIRIE . Ak b) Hith (41) 5E4EN 3.5% NaCl il (450
seawater No explosion. No fire. | 12 h; 7KIRM 524 3T AR E I,
the cell(battery module) is submerged into 3.5(wt)%
NaCl solution for 2h entirely.
a) I () FrdEFR
Standard charge;
B AR K. Rk, RRH byB It () FNEEFE N, BAERIRE LR 2
9 Temperature No explosion. No fire. | #ATUY, FEIRES K, W% 1 he
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 (4 FRifEze
Standard charge;
TEE%E KHE. Rk, A |0 il D BAMEURFA, #R8eH HUk
10 ;‘;VS‘;SE No explosion. No fire. | Jy 11.6kPa, HENZE, #HE 6h M 1 h.
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.

e 1. A DL SCE DA b A e gt HR
2. Mz 4RI 2 GB/T 31485-2015 (HLBh/A A FH 30 718 it 22 45 R KAl a6 777 )
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 .
K1 HEIL I BUbr

Table 1 Squeezing force selecting standard

FAREL /n B 71/ KN
Cell number /n Squeezing force/ KN
1 200
2~5 100%n
>5 500

22 R EEPEIAARIE — MG IR IR RS ]

Table 2 temperature and time of one temperature cycle test

18 B2 A% °C /min
R/ C i [A]/min R ITISA]/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. BHER I Precautions for Transportation

HLB I AE =30% f HUIRZS T 6 AE BRI 34T 18 %, A2z S A b BBl 1R R 2R S oy Bt i o 7 1k H R bk
AREE. G KE RGBT R . Mieisfis 2 MH/T 1020-2013 (R i 2= 125 dive ) .
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. A ER B Precautions for Storage

RBIAE GBI 1) fEPRERIREE N-20°C~25°CHITETE . TREE X A, @85 5 E kY piffl, e
KRR EATOERE S, 2R b B E, U A E k.

The batteries should be stored (more than 1 month) in a clear, dry and ventilated room under ambient temperature of

-20°C~257C, 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, BN A0 Bt 3547 — IR AR AE 7S R 489, B TE 10%~30% faf LR ZS  CHE B S Y -

3.215V~3.305V) FIfE.

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 10%~30% SOC (voltage scope: 3.215V~3.305V).

P fif A R D P ELAR SR AT

The requirements of storage temperature and humidity are as follows:

PRUERE AR
Standard Storage
A il Temperature

-20°C ~25°C

Storage Temperature A A A7 T S
Absolute Storage

Temperature

-20°C ~45°C

B QAR
Short term (within 1
month)

Tt 4710 P
Storage Humidity

<<70%RH

7. ZRHBIERZHI Precautions for Charging

7.1 FLHLHIR Charging Current

78 B R IR AN o A RS F b R R PR S0V S R 7S R R UAL o S8 D o T AL P U 78 FELHE T 51 S LT P TR

PERE. MUBE BEAN 2 & PERER I, 7] BE & 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 78 HLH & Charging Voltage

78 FELFEL T AN T AR R PR R 4 70 F R T o R R v T 00 T R R TR AR, R T RE 1 RS P T AR S

12
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R VERE . HULBRIEREM Z e VERER F &, JFATRE s SBUR N -
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 FUHLIEE Charging Temperature

HLB A A 0T FE IR . 0°C~45°CIIVE I W HEAT L (HE LR S HRR) .
The battery should be charged under the absolute charging temperature of 0 °C~45°C (As shown in the technical
parameters table).

7.4 %E 1l % 7 78 FE Reversal charging

IERER MR IE AA), A8 e . AR E AR, K SRR I A 2 e E

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. IEHFZEZET Precautions for Discharging
8.1 L H R Discharging Current

TUE FL AL AN A S A IR R ) B KT AL, K R 2 3 BUR I A B PR O T RE R BUS AL, #
Ao HH L At T AR st e R € o S AR R O
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 St iR ¥ Discharging Temperature

HL L ZUHE 200 TR S = -20°C~55°C I Bl A EAT IR (P AR S H3R) -
The battery should be discharged under the absolute discharging temperature of -20°C~55C (As shown in the

Technical Parameters table).

8.3 ZEibid /i H Over discharging

FEIBIE S A I R, 22 B b S R Gy Lk A b O R R AR, A F b O, K S BOR IR R IR
A fE

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

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

BT R MR, AR, e AT RES th T B SRR M A T IR RO IR S . B R R

13
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kA, HIRE 7R L, AR HIIAR T 10%~30% HIARZS o
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. HER/EERZEI Cautions of Battery Operation
9.1 i FHHEIB AT, 1EAFA0E LA AR F AR = B i R AR I

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

9.2 fEMEHIEREH, MR GE. KUR, VIZ0EAT R, ZEIREAVE . phali it

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

9.3 ZEIEEHIE AR AT A ET 7 s BRI 28R 2 it

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

9.4 ZELNG MBI E, JFBESemid. IHR. BREEAES T A AR

Do not invert the battery. Avoid striking, throwing, treading or bending.

9.5 FibkEig i, e RAGR, il ERIR

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

9.6 JRFFHIMMTE 222 A0 B, AZHRN K P ETKT.

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

9.7 ZAHiits R e HIAHE B 1 it % I JE s i T L
This battery only can be charged with the specified charging equipment for lithium-ion battery.

9.8 HEhAR R THE B I

Precautions for the Design of Battery Box

®  FJBAE MR W AL 5 R DA DRAIE J P 35 FRL S SE A LR A ot 5
Battery box should have enough mechanical strength to make sure that the battery inside would avoid

mechanical shock;

® VA PN 22 e R ) AN AN AT B R A
Places inside of the box which are used to fix batteries should not have sharp edges;

14
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o  HIBAI A TH I TE 7> B AR F I AR R R, el T A R BT R T B RS B R

SR A AR AH 5 B ORI DT AT 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, Sinopoly will not assume responsibility for such quality

assurance;

LB BT P N 78 20 5 R IR A B K L B AR AR, FR VAR 0 2000 A2 [ 5 SRARHERLE FIBT K . BT AR 552
BT Bk 7 2 e T A 35 ) S B VB R R (g i, AR AR, SRR AN R BT B ORIE B A .

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.), Sinopoly will not assume responsibility for such quality

assurance.

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

A T AN FH AR A3 T BE AT AESL B, iR B RS FME, SR REEMA R, Thae kR
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 Al B e oRE e M . FEAE 1C R LU, 3 AR AR 2 A B ORAIE S P <3mV, AT R
IR AN PR3 % H LR R R 3R R R
Suitable material is suggested to connect the terminals. When the battery was discharged at 1lc, 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.

SRS P 3 R SR L

Suitable material is suggested to connect the terminals.

KL RT3 TR T E R

Specified spanner is used to connect terminals.

HEFF A AR BT SR 14Nm; BREBER RS2 A i RIT SR 16Nm.

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

the battery nuts is 16Nm.

9.10 HLyhE P RGN H Applications of Battery Management System (BMS)
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HPMERERE RS, TERE. BRESRIPE R,

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

o XPNEAHMERAZFEMIARIT TR, ARG A R, REEE. NS E BT IR,
ST 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.

® KUANTIHE B B B A R G I T RE S, DL R e R ) A M R
The design or framework of BMS must not be changed without permission, so as not to affect the performance

of battery.

® o/ NLRAFSE R I IS L I MEIN B, AR i E SRR IS . AR SRR R G
IR PR 0 il ) SR R AN R HH ™ i BB R AIE 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, Sinopoly

will not assume responsibility for such quality assurance.

® kG A BT IR . I RAR T 2.0V I, BB AT RE S IE BK APERIRER, SIS o SR H g
R DRAE DR R R ORI AR T 2.5V I, 57 75 76 B AR IR 1) A R 78 HL, - 77 1 A vk Nt
BORA

® Avoid over-discharge state. When the battery voltage is lower than 2.0V, the internal battery may suffer

=
5

permanent damage, now the quality assurance responsibilities of the product of Sinopoly failure. When the
discharge cut-off voltage is lower than 2.5V, the energy consumption in the internal system minimize and
prolong sleep time before recharging. Customers need to train users to re-charge in the shortest time, to prevent
the battery into the over-discharge state.
o b EA AR BAA LRI A T Al (BiERMERR R, R, REE A M E e, B
AE L RSN A B PRI B . R B AR G A R i /DN ) 7 R P2 70 R R AT 428 o ZRIEAEAIR T A
PR REE AR T e, 75 ) rh B AN RGBT B R AE DA
Charging at low temperature is forbidden in this specification (including standard charge, fast charge, emergency
charge and regenerative charge), or it may reduce the capacity. Battery management system should control
temperature following the minimum charge and regenerative charging temperature. Charging under the low
temperature is prohibited in provisions in this specification; otherwise the Sinopoly does not assume

responsibility for quality assurance.

9.11 A RIFIES W b B f B ES 1 3 J) it 2 B4R AR AN T ORSR T 0D
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Refer to Sinopoly Lithium-ion Battery Installation and Maintenance Manual for maintenance.

10. 2B MAE Emergency Treatment

AR R R EE , AR RS, A ERE, NTEKAhBRIRES, JRSLEIREEIRYT, S EH
HRLH 5
If the leakage of electrolyte happens, and the electrolyte enters into eyes, rinsing them out with clear water and

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

R HAE F DL AR R R ik R AR AR R, NOZRIYIM IR, A H R TR
Bom, frrMA A, R AR B e B 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;

R AER 3 S A T AN R A RNE, (EARESA BRI SR A, 1B EZ A B0 w] RIURE Hi b o 48 25 <R i e
WFERE Y £, B TR KSR TR KKES, VIBK, fl S E e AT A 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'EZEIW  Others

FEAT AR T R IE LB FI, W E WA AT B BTN, AT AT EE .
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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1R R 3 TS P 2R £ 1)

A typical curve of single cell discharged at room temperature.

Discharge at different rate
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Capacity retention%o

K 1. SP-LFP-100F 1 i e i £k

Graphl. Discharge curves of SP-LFP-100F I at room temperature

2. B LTS [FR B2 200A T5CHR St A it 25 1
A typical curve of single cell discharged with 200A at different temperature.

3.6

3.4

Discharged with200 A at different temperature
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Capacity retention®o

B0%

& 2. SP-LFP-100F 1 AN [a] ik, jgc v it 2k

Graph?2. Discharge curves of SP-LFP-100F [ at different temperatures
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3. BAfRKELI 2000 YRAEFR A

2000 times cycling curve of single battery

120%

cycling curve at room temperature
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K 3. SP-LFP-100F | 1C % iR /a¥rith 2k

Graph3. cycling curves of SP-LFP-100F [ at room temperatures and 1C

3. AR ST AR RBOR B
3D effect picture of the cell
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