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1. Scope/i&E HEE

This specification is applies to describe the related Battery product in this Specification and the Battery/cell
supplied by VIPOW Company only.

AR5 U TR A RRS 5 SRR SR 2 i LUK ) 2w SR AR R

2. Model/Z! % : 28148115-50AH

3. Cell Specification/E8 /5= i Al
Remark
No. [tems/Ti H Specifications/ i #% LS
1 Material system Lithium iron phosphate
R 2 T TR ok
Nominal Capacity 0.5C S}ar@ard discharge
2 e B 50AH 0.5C #rifEss
R PR 2
Minimum Capacity
3 L 48Ah
w®ANEE
. Nominal Voltage sy gjzn%(})fperatlon Voltage
bR FK EL ' ]
. Within 10 days from Factory 7Eil) 10 KN
5 Delivery voltage 3.00~3.20V
AL R ' '
. Charge Voltage 7 covs0.03y By standard charge method #5 #E 7 B /7 3\
78 FLFL T R
7 |Standard charging method0.5C constant current,3.65V constant
b 78 H 7 20 voltage charge to 3.65V,continue
charging till current deadline to <0.05C
0.5C fHIR 3.65V f{H L7 £ HL<0.05C
A 2 Sh(ft &%)
8 |Standard discharging stant current discharge to 2.5V, 0.5C {Ei
method FrAETR L7 s & 2.5V
9  (Cell Internal Impedance <2.5mQ Internal resistance measured at AC
B E o Y B 1KHz after 50% charge
AT RN E N E
10 . (% Forref.)
Weight 0.98+0.1K
& & e
41 [Single Cell Charge Max Continuous Charge Current i K4 o 5¢c
Current(25°C) Fr. B8 BB it
RN TR E IR (25°C)




12 (S)Tg;itc(cezll5l?cis)charge Max Continuous Discharge Current 10C
= = 4 o -
S0 F e 3 B K R B2 3 FE L
(25°C)
13 Module Charge Current Max Continuous Charge Current
(257C) W4 7 ML K5 5 LR 0.5C
(25C) Max Peak (50%S0C,
10s) # KMk (50%SOC , 1.0C
10s)
14 Module Discharge Current Max Continuous Discharge Current
(25°C) {AB KRBl K 2 P L 1.0C
(25°C) Max Peak  (50%SOC, e 2.0C b e
108) KA (50%SOC T 20s 1
10s)
15 Op(;eratlion Temperature  Charge/7tes 0~10C 0.1C High/low temperature environment reduce
and relative 0 . battery charge efficiency and influence
humidity Range B0£25%R.H. 10~20°C 0.2 battery life. Long time working under
TR AN 20~40C 0.5C 55 °C environment will lead to battery
40~45C 0.3C abnormal.
Discharge//i®8 | -20-0C | 08C | iR seebmonay i, SpMsRiief
60+25%R.H. 0~20°C 0.6C L
i, KHfEET 55 CHEET A IINS
20~45C 1.0C e
a5-50C | o08C | LB
50~55C 0.6C
16 Storage temperature for ar20~25'C<6 ~H Do not storage exceed half year. Must charge
long time L20~25°C < Six months once when storage for half year. Must charge
K 6 (7] ik 47 05 B the battery which with protect Circuit when
L20~45C<—4 A storage for three months. (under normal
60+25%R H | 20~45C <one month storage condltllons for long periods required
storage capacity can lead to decay and fall of
the life cycle,such as Environmental
requirements exceeded the storage capacity
will be further exacerbated decline and decay
cycle life) 7~ ] i 2 47 3K 3 2 4 Zi 78 L —
P R P AR HL I 34N H 78 L — IR (FE IE 3 2
B IR A7 N N IS 1l [ P P )
B AR T 0 R B, Gl AR A
BE B R ) 3t — 20 0 ) 2% = 10 R e RO BR
73 i IR BE)

Battery/Cell performance test Criteria/ & i ¥4 & #x 7
4. 1 Appearance inspection by visual/4 ¥t H
There shall be no such defect as flaw, crack, rust, leakage, which may adversely affect commercial
value of battery.
R AN UL A RS AR BT TSI IR RS B R b A 1B A B R A AE .
4.2 Environmental test condition/4} 5 ¥ 3% %& 14
Unless otherwise specified, all test stated in this product specification are conduct at below test condition FT &
DN R 4% LA R R BE SR AP AT, BR AR AR BRI E Sb .
Temperature: 25+5C




4.3

Relative Humidity:60%+25% R.H.

Cell Electrical characteristics/ . = #F #

No

Items/3i H

Test Method and Condition/ 3l i, 77 ¥ J% %% 1

Criteria/ #x #E

Capacity RT
2 i B A

After standard charge, the capacity shall
be measured on0.5C discharge till the
voltage discharge to 2.5V

i

PRAEL RS, BOEZE2.5VEE, ME0.5CHHE

= 50AH

Cycle Life RT
WA A 5 i

Charging and discharging battery as blew

conditions
0.2C standard charge to 3.65V end-off

Continuous charge and discharge for 2000
cycles,the capacity will be measure after the

FETCR 2 LT A -

25V,
T

0.2C standard discharge to 2.5V cut-off

2000"cycle, ambient temperature 20~25C

0.2C #rfEwHEZE 3.65V, 0.2CHrE S
TS ARG IR 2000/, 7E£52000 45 K

>80% of initial capacity for 2000 cycles
2000 J& 7 280%¥) 46 75 it

4.4

Mechanical characteristics/H S, 5§ ¥

No

Items/ T H

Test Method and Condition/ll i&, 77 % & % 1k

Criteria/#r #E

H/L temperature
discharge
e IR H 1 i

Full charged cell by standard charge displace in
-20+2°C for 24hrs then 1.0C discharge to 2.0V

o i BB AE-2022 CHEIRA A 24 /NI, DLARAETR
I !

Capacity remain 270 % initial capacity

B E2T0% W] I 2 &

Full charged cell by standard charge displace in
55C+2°C for 5hrs then 1.0C standard discharge to
2.5V

PRETE BT TR A, KR B AE5542°C
TEIRAE A5 /NI, DUbR R J7 28

Capacity remain 290 % initial capacity

T 25 1 290 % W) 46 45

The battery to be charge in accordance with
standard charge condition at 20~25C ,then storage
the battery at an ambient temperature 20~25°C for
28 days. Measure the capacity after 28 days with
1.0C at20~25C as retention capacity

Tl fE 20~25°CHRE FEHL R 7742 20~25°C Y
I Bid28 K, WA 1.0C MAFEAENRRRE

=

Retention capacity=90 % initial capacity
HERFF290%V iH A &




2 |Capacity retention The battery to be charge in accordance with Retention capacity=90 % initial capacity
N AR standard charge condition at 20~25C ,then storage Thickness change<10 % initial capacity
the battery at an ambient temperature 55+2°C for 7 B EFE290% V18 A &
days. Measure the capacity after 1 days with 1.0C at B E A <10%0) 40 B &
20~25°C as retention capacity
Kb e 20~25CHRUE ARG A /E 5522°CIIF
Bi 7 RJE, WAKHIME 20~25CHEE T 1.0C
WA BENREERE
The battery to be charge in accordance with Recovery capacity=95% initial capacity
standard charge condition at 20~25C ,then storage B E 295%V] 14 7 &
the battery at an ambient temperature 20~25°C for
28 days. Measure the rate capacity at 1.0C after 28
days 20~25°C as recovery capacity
44 110 7E 20~25C b HE 75 1L ff 47 76 20~25C i 3F
I 28K, WK1.0CT LA RIENKE R =
The battery to be charge in accordance with Recovery capacity=95 % initial capacity
standard charge condition at 20~25C ,then storage Thickness change 10 % initial capacity
the battery at an ambient temperature 55+2°C for 7 KB E 295% V] L5 &
_ days. Measure the rate capacity at1.0C after 7 JE AR Ak <10% W] 1 45 &
Capacity recovery | qays20~25C as recovery capacity
3 s 4 W 5 20~25°C i 76 1 B 77 15 55£2°C 1036
Boh 7RG, W BEImE20~25CHE F1.0CA R
B B A=
4.5 Safety performance/% 4 £ f¢
No Items/Ii H Test Method and Condition/3ll i& 77 72 K 4% Criteria/ b5 1
F
1 [Thermal exposure test Each fully charged cell, placed in a circulating No explosion, No fire
e i A e A . i
i 28 o air-convection oven. The oven temperature A K AR
is raised at a rate of 5°C/min + 2°C/min to a
temperature of 130°C + 2°C. The cell
remains at this temperature for 30 min before
the test is discontinued.
i 8L L B R R RS S OB\ O
W MR, WHIRELS°C/7r: 2 °Clr i
WEF2£130°CJ5, 7E130°CHE 3057 £
2 Short test The fully charged battery is to be
L S v o ) » No explosion, No fire
Jo i I short- circuited by connecting the positive and
. ) . ) The Temperature of the Battery surface
negative terminals with resistance load not
exceed 5mQ . Tests are to be conducted at not exceeded than 150°C
N ik ¢ N IR
temperature 25+2°C . AR K ARNE
; . s ; P VL 3R TR B AN 150°C
TE S 25+2°C 4 T8 i HL 1K B 1 I BB e
HA RS 5mOmfEHERE R, EER
A7 F U A1 3 L




Over discharge test
i R i

After 1C charge , With 1C 90 minutes of
constant current discharge and observed for 1
hour. RS 1C FWWiAJE, BL 1C H1EE TR
T 90 4Bl WLEE1/NE

No explosion, No fire, No leakage

AEENE, AKX, AR

Over charge test
it Fe e i

After 1C charge, continue to charge with a
constant voltage 5.5V per a cell, holding 1h.

RS 1C RWis)E, L 5.5V HUEE R4k
ezEdl,  fREF 1 DS

No explosion, No fire

FHRIE, Tk

Free fall test
B Mzt

After 1C charge, then drop the battery three
times from a height of 1.5 m onto a concrete
floor. The batteries are dropped so as to
obtain impacts in random orientations and
observe 1h.

RS 1CR MG, 5 M 1.5mim B 2R 7K
MR —A K YT, BEALE T =k %A1
/NI

No explosion, No fire, No leakage

AR, AEME, AR

Crush test
B

After 1C charge, Half a cylinder with a

radius of 75 mm to (5 + 1mm)/s velocity
perpendicular to the cell pressure, when the
battery voltage reaches 0 v or deformation of
30% or stop pressing after extrusion of 200 kn.
HIACTRIE S, H AR 75mmi 2 5 4 1%,
L (5£1) mm/siEEREE THIbEE, X4
b B A B OVER A T & 95 B 30% 5t
7735 F200KNJE 12 154 1%

No explosion, No fire

AN KA

Seawater immersion

i K IR i

After 1C charge , All immersed in
3.5% brine concentration, to maintain a
minimum of 2 hours or until thermal runaway
when to stop , observe 1h.

BB 1C FREB/E, BMUIRIERE 3.5%RE
AKH, PREF 2 NI Ei B R AR AR B R I
, WE 1 MR

No explosion, No fire

ek, AU

Temperature cycle
L1 15

After 1C charge, Putthe battery in 25 °C /-40
°C,25 °C/85 °C condition transformation
temperature,after repeat 5 times observe 1h
BBith 1C FOREB/E, FFERMECA 25°C/-40°C |
25°C/85°C MEigeft TRMRIEEEE, EE 5 K
JEWIEE 1 /B

No explosion, No fire, No leakage

AR, BEEIE, AR

Low pressure test
6 901t

After 1C charge , Into the low pressure
experiment box, adjust air pressure in the test
chamber is 11.6 KP,Temperature to room
temperature,take out after 6 h, observe 1h.

B 1C FREBE, MAMEEFES, Wit
FPRE 9 11.6KP, REAZER, HiE 6h &

No explosion, No fire, No leakage

AHENE, AKX, AR




| | B, Mg 1 |

=
5 Cell initial Dimensions/& &% %] 44 R ~F B I

| N
N—

NO Items Units:mm Remark

1 C/)E %  thickness 28.0 15,

2 B/% & width 148.0 " 19,

3 A/KE  length 115.0 0+ 10,

4 D/#% ¥ 8 BE  pole center distance | 80.0+0.5 WAERT R M6 i84E
5 E/#% ¥ 15 J£  pole center height 14.0+0.5 /

R Yt 75 2L A v (P 4 R v B <20 )

HRUEVER (V) RS ZE(mV) (AR (nQ) AR ZE Q) | REVEH (Ah) | FEWRE (nAh)

PLEEBE(E 1 20 <25 <0.5 >50.0 <1000

Ee HECHRMEE>20 MEIT, B %R R
Be 4 HL 9t Dy B B ] AN I 0. 54 AR T HL it

6 Notice for Assembling Battery Pack Hi jth %5 fig i3 & = I
Shocks, high temperature, or contacts of sharp edge components should not be allowed in battery pack
assembling process. ftHIBFEALT A ARV L | SIRBEEMARBES .
6. 1 Cell connection/H it 7% $
1) Direct soldering of wire leads or devices to the cell is strictly prohibited.
2) Lead tabs with pre-soldered wiring shall be spot welded to the cells.
Direct soldering may cause damage of components, such as separator and insulator, by heat generation.

1) PEEEREILE B AT B E .



2) W ER B R RIS AR R b, EERSRmHREE , PR RE S IR R R R S 4
2.
6.2 Prevention of short circuit within a battery pack/ i ith P4 & (1) %1 % T B
Enough insulation layers between wiring and the cells shall be used to maintain extra safety protection. The
battery pack shall be structured with no short circuit within the battery pack, which may cause generation of smoke
or firing.
fE R A Gl 2R [ N A BB IMAZER T2 o Rl 16 5 BB A 3 B0k kK I LB 1 0L
6.3 Prohibition of disassembly/ A~ B 4 1 H
1) Never disassemble the cells
The disassembling may generate internal short circuit in the cell, which may cause gassing,
firing, explosion, or other problems. 7 & fLith 22 /& A= Ho it A FR B8, ol k. BIE. A HAREEE H e
&
2) Electrolyte is harmful/ i filt ¥ 2 A % (1
LIP battery should not have liquid from electrolyte flowing, but in case the electrolyte come into contact with
the skin, or eyes, physicians shall flush the electrolyte immediately with fresh water and medical advice is to be
sought./J7 — 8 MR IE B B2 Bk N IR, SRR K e e DL R SR Bh R A

6.4 Prohibition of dumping of cells into fire/ S B 4 Ha, it 45 3] T -k
Never incinerate nor dispose the cells in fire. These may cause explosion of the cells, which is very dangerous
and is prohibited. ANEAERHM , BUSBREIBEEIE, XMRER, LAEELE.
6.5 Prohibition of cells immersion into liquid such as water/%% il 12 0 H i
The cells shall never be soaked with liquids such as water, seawater, drinks such as soft drinks, juices, coffee or
others. HAZAT MR A, GIEK. K, KARPRETORL S, wnnlkelss e okt
6.6 Battery cells replacement/ 5 4 H, it
The battery replacement shall be done only by either cells supplier or device supplier and never be done by the
user. S H I Nl BB AR PR B R LRI R S, P A EATE S
6.7 Prohibition of use of damaged cells/Z% 1l 18 FH 451 35 1) B, it
The cells might be damaged during shipping by shock. If any abnormal features of the cells are found such
as damages in a plastic envelop of the cell, deformation of the cell package, smelling of an electrolyte, an
electrolyte leakage and others, the cells shall never be used any more.
The Cells with a smell of the electrolyte or a leakage shall be placed away from fire to avoid firing or explosion.
MR AT RETE DO RS T 52 4. AR e, NG IR . R B AT, AR IE . RN
G4, AEAEMAMRLERM .
FEL VL 20 SR A R AR VAR R T R L LR VAL, R T N 2% T K YRR B K K R
7 Period of Warranty/{£ /i 3]
The period of warranty is three year from the date of shipment. VIPOW Company guarantees to give a
replacement in case of cells with defects proven due to manufacturing process instead of the customer abuse and

misuse.

Bt A R BN HE % 2 SR D 34 o T R A i A B B R A G R AR TR R R AT AN 2 el T P R R e, A A
TR AL ib

8  Storage of the Batteries/H it ] 77 i
The batteries should be stored at room temperature, charged to about 3% to 30% of capacity.

We recommend that batteries be charged about once per half a year to prevent over discharge.



H B 7R SR N AR AR RIB% E30% M i o WK A AE, @R AR R — O AR IR b e .
9  Other The Chemical Reaction/} & it % x &

Because batteries utilize a chemical reaction, battery performance will deteriorate over time even if stored for a
long period of time without being used. In addition, if the various usage conditions such as charge, discharge, ambient
temperature, etc. are not maintained within the specified ranges the life expectancy of the battery may be shortened
or the device in which the battery is used may be damaged by electrolyte leakage. If the batteries cannot maintain
a charge for long periods of time, even when they are charged correctly, this may indicate it is time to change the
battery.

H1 T R R R A 22 S PR S, BT L B T P 6 e v ) A R 2 BRI, RIS A AR A — B T T AN o 2R A
FAF TR TR KR BRI FR BRI B SR T ANE SR B A VG Y, g s A A, B P AR IR BOR &
PR, AR A WA RE T, B A B T iR IE, IXFERR LR T .
10 Note/i:RE
Any other items which are not covered in this specification shall be agreed by both parties.

A5 U B S R A A TR T P E .



