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—.  FER#ER Product Overview

A7 i W REIER A e A B A PR A F v RRERSEERERE Rt (5 BMS) . mihH 64 H
F20-08180225 B (R L CHAN R EL H RA S M AL BMS &b (B B M, £t #2 -y SEELx e ith 41
FifRyr. EAFTEER/DF 100A fiFEE, BEHLUER. KF4. 22 E. THREERRSERE,
AREERF GBI,

This product is LiFePO,4 Li-ion battery pack(with BMS), composed of 64pcs battery cell
F20-08180225 in serial and parallel mode. BMS is an important part of battery pack, could
achieve protection for battery pack. The battery pack enjoys high specific energy and long life,
be safe and reliable, can be used in wide temperature range and be applied to load of working

current no less than 100A, is an ideal green power product.

. @40 Product Naming Rules
pack =y &g FRx Code of battery pack is as below:
3-1 B S47id  Model Marks

Y X Y - XXX

I— E X310 Code of different specifications

VrFRZEE (B47. Ah) Nominal capacity (Units: Ah)

M EEE Material property of battery cell

i ith R %7 Battery serial number
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2% Specifications

m H Item = ¥ Standard #% ¥ Remark
-
ﬂ. ; ?F%. 16F80-001
Specification
e
?l‘.TfFJ ==Ra a8y
Nominal voltage
. A0A B F E 2 i AR
HO&B )
. 80AR Discharge at 40A constant current to
Capacity ) .
over-discharge protection.
R =F
Size (L*W*H) 382x248x147mm
BE =
472+0.2k
Weight g
JRELLEEE
88Wh/K
Mass ratio of energy /Kg
FRHE R ER
40+1A
Standard discharge
B KRR A R
Maximum continuous 80+0.5A
discharge current
FOEE A 1 R S 40V B2 i AR A e
Discharge cut-off voltage B Battery over-discharge protection
< B 5 s S
RS 58.4+0.2V ]
Charge voltage Charg with matched charger
e TR ER
+0.
Standard charge AEReR o
pivdz=Am SN s el [
mo e _ o
. <20mQ Between discharge port of positive and
Resistance ,
negative extremes
JE BF Y
LR i B
Operating temperature range
e e IH
FEiEE TR ~40--50C
Storage temperature range
; el
fitt FE IR %Jﬁfg. 5% —90%
Storage humidity
AT IR
C/T743-2006
Implementation Standards Qc/
AR ED LBk 7/ 50A, HZA 120A
Charge/discharge interface Anderson plug Charge 50A, Discharge 120A
A AFEWN JFE L.5mmd
Shell material Stainless steel
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/g, #A#&MH Test conditions
4-1 Mt 41 Test Conditions

FrfrnlteE, ATANRHERRE S 15C~35T, AXNEE 25%~85%. K% J) 86kPa~106kPa 15
AT
Unless otherwise specified, all tests are done at temperature between 15°C 357, relative
humidity 25%~85%, atmospheric pressure 86kPa~—106kPa.
4-2 il &% 5% Test Instruments
aERRHMNERBEREENKT 0.5 %, BREZAHEAMT 1kQ/V;
DC voltage meter measures voltage with a precision not less than 0.5, resistance no less than
1kQ/V;
byl & e A E R ERBEAKT 0.5 4
DC ammeter accuracy is not less than 0.5;
OMEREFAMEE TN EFELHNER, REEANAT 0.5C;
Thermometer should have appropriate measuring range, the division value should not exceed
0.5C;
d)ill &0 ) RO B B8 AR ET . oy AP, BN ERE1%MMERE
Timer should be distinguished by hours, minutes and seconds, at least should have accuracy of
+1%.
F. AR, RLHBRIBMEL Electrical, Secure and Mechanical Performance Testing
5-1 r#E 75 HE Standard Charge
ABEREEEHFEIEES 58,4V, B 0.3CAERAEZERMEZ 0.1C (A) . Charge with constant
current 0.3C(A) to 58.4V, then charge with constant voltage 58.4V to current 0.1C(A);
5-2 ¥R s Standard Discharge
% (5-1) FERBESE, A 10 BIE RS 2 B AR a0 B K 40v;
After charge by {5-1) method, discharge at 1C(A) constant current to battery over-discharge
protection or total voltage lowers 40V;
5-3 b F & Battery Capacity
¥ (5-2) JF¥ECR, DR EE (/M) FE (Ah)=0.5C(A) * JREHSIE] (/M)
Discharge by (5-4) method, record discharge time(hours), capacity(Ah)=0.5C(A)*Discharge
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time(hours);
5-4 AL AL Electrochemical Properties
N, N, H E
P H W T;imil
Test Items Test Methods _
Requirements
o “]‘i“l; ;‘ ; ’ 1N3 E‘ N
FRARAEIE IR, HE L3 0 Fe 5 [ 2 48,0V
- Standard discharge the battery, and then P
g put aside for 1 to 3 hours ge=ae.
20C AR EMbMETES, L 1C (A) BHAE, i858 P
. - o, =95%Ir A BB
Discharge WA LB Norriial
capacity Standard charge the battery. Discharge at B cao acit
at 20T 1C(A) current. Record discharge capacity patily
A FRET R E, E-20C£2°CH M 20h /5,
-20C AR | BL1C (A) HER&IbEE, ERMBEEE e
. =70%MEE
Discharge Standard charge the battery, and then put _
. . . i , =70% Nominal
capacity aside at -20°C£2°C for 20h. Discharge at capacit
at -207TC 1C(A) current to cut-off voltage to record paclty
discharge capacity
Mt ARETE RS, £ B5CE2CHEME Bh g, L
S55CHEEE 1C (A) HEBEE&ILBEK, WRHEEE e
_ =95%IRFR B &
Discharge Standard charge the battery. and then put _
, , . , \ >95% Nominal
capacity aside at Put aside at 55C+2°C for 5h. SRR
at 55T Discharge at 1C(A) current to cut-off voltage peciy
to record discharge capacity
for BAREFRE I 5 & fof AR FFE =80%
Bk S g BTV SRR S IR E 28d 2 55°CHIE 7d | Charge retention
Charge retention Standard charge the battery, and then put rate=80%
and capacity aside at room temperature for 28d or 55°C for | HFEIKEF=90%
recovery 7d Recovery rate of
capability charge=90%
e 20C£5C 4T, LLO.5C (A) R
80%soc; 1C (A) M EZILFF, RILERT. 5
25 RIEH AR E R AR R AEE, HEE
0/ [t e Elpck ok LI
/ /NT- BO% I ENE 7 B I 45 .JJ:JNJLEF D 1800 &
¥ 75 i Charge at 0.5C(A) in 20°C+5°C to 80% < 1500 eucles
Cycle life soc. Discharge at 1C(A) to terminal condition. - W
Test the capacity according to standard
charge and discharge methods for every 25
cycles. When the capacity is less than 80% of
the nominal capacity, terminate the test.
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1) HRFR: BETERIBREEET T mE.
Squeeze direction: Force on the direction
perpendicular to arranged battery.

2) FERMEE: fTREEEMARBRTH 85%, &
£F Smin 5 fHE 2 & Bib AR 45 K~ F1 50% .
Squeeze extent: Squeeze battery to 85% of
original size. Keep 5min, then squeeze the
battery to 50% of original size.
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5-5 Z4oetEEEML Safe performance test
MRAIT H m o 7ok BOARE K
Test item Test method Technical
EiARESG, £ 20CE5CH&IETHE 1h. BE
ke e ¥ Hith 4R B 10min, A ERER BN/ 5mQ AMRLE. ARk
Short circuit After charge batteries, place at 20C£5°C for No explosion,
test 1h. Short the battery for 10min, the external circuit no fire
resistance should be less than 5mqQ.
FEFEAD N EfR — R, —RRER.
SR BRI RS R L AV B 2 R 75mm. k(e
A AL [R] #5245 30mm.
Squeeze plate is shown below: one side is flat,
one side is the opposite board. Head diameter of
the opposite plate semi-cylindrical extrusion is
75mm.Typical spacing between the squeeze head
is 30mm.
30 mm fvw- ¥ fa:!?u:‘:;p‘
FERR 7 » PR, ARk
Squeeze test e exploslon,
no fire
; ./,‘-v— \ —A /Y

RS
Prick test

FA o B B 7 BUAT B 22 B 3 B 7t R Bk O ) A B B
—HEBEABEMEEMN, SRR/ HT 3 HABRNE
Hth, £/ SERMEEHE. e RIFES BIbAE, £
x> 1h. wEFR, MEEEA 3~8mm, KEANT
S0mm.

Pierced three batteries quickly from the
direction perpendicular to the series batteries with
the nail plate which is conductive. Every nail
pierces through at least three parallel batteries.
Keep the nail in the batteries for at least 1h.
Diameter of the nail is 3~~8mm, length is more
than 90mm.

ABIE. ARk
No explosion,
no fire
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, SEBIE T 85CE2CIERMR, FRA 120min. FRLE, TR
In#iEe . No fire,
_ Put the battery in constant temperature box of ,
Heating test No explosion

85T +27T, keep 120min.

EHRhATEE. F 20CE5C4 4 THE Lth. RiaE
Fl—EE &M, EB 1/3CBikE, EERE &
PR EIAR) OV Cn A B IRk EE, M RERER | MERIE. TR

i AR AR FEER TR 2k ) ipi
Over-discharge Charge the battery. Place at 20C+5C for 1h, | No explosion,
test then discharge in 1/3C current at same no fire,no
temperature until some cell’s voltage is 0V(if there leakage

are electronic protection circuit, remove it
temporarily).

IR PR R T AT R (PP E—BIEDD .

(1) L 1C Bifizes 90min i — 2 4k shth By Rk 3
5.0V (HHh—E&AHARERAEFRRR) .

(2) DL 3C mififem B R —Eikith i EikF) 10.0V Ef

CRIREY
it 7R B R Charge in accordance with the following two | AEIE. Ak
Over-charge | ways(Choosing one between the twos). No explosion,
test (1)Charge at 1C current for 90min or until voltage no fire

of some single battery reaches 5.0V(stop test when
fulfills either condition).

(2)Charge at 3C current until the voltage of some
single battery reaches 10.0V, then stop the test.
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5-6 HlWitts: Mechanical properties

T 5 B g7 BOREER
Test item Test method Technical
requirements
AN DU (500V #9) #ailll [E fk 5 B (=
Yty g %@%%T). ‘ZI'EUE(J?@%%B.HD | N
Insulation Detective the |nsulat|c.>n resistance betwleen positive ~10MO
pole and shell (mounting screws), negative pole and
PErTERITEsS shell (mounting screws) with insulation tester(500V
file).
R0 EHEAT IR CERRG AL S50 .
(1) sk
(a) UL 5G WEEIEE, #i7 2000 RIEZ FRERTEE,
MiE T 10~30Hz.
(b) M 10Hz 78| 90Hz % /5 | H#| 10Hz, #47 60 ik
ERARIER, FMEREA 1Hz/s. BAREA 6
N SRABUE G K
MEVEE (HZ) & EmEE (G
10~20 3.0
20~40 2.0
40~90 1.5 AN AVFH I e
90~140 1.0 BT, BERE.
140~190 0.75 AR . R
(2) W pikinke 3383
s (a): LA 3.5G MlE(EHNE R, #&EZ i3t 4000 ik, | Discharge current
PEBh P AL iz e %, 10~30HZ HEPBI ER
T B S : . i sharply change,
performance (b) : M 10HZ 3| 190HZ % /EHIEIF] 10HZ i#47 60 & abnormal
- ESZ Rk, PR 1HZ/S, BitlE 6 /hef, | voltage, battery
SRELLFEI G K shell
WEEE (HZ) W E (G deformation,
10~15 2.5 electrolyte
15~30 1.75 leakage is not
30~60 1.25 allowed.
60~110 1.0
110~190 0.75
(3) PR
I (1D B EHATIE.
P AT B Bt B R B IR P, 2R RE. B
HEGE. WEEM LA SRS E TR AERES
HRRETHERE.
Test vibration performance of three different
direction (flat, on its side, erected)
(1) Side Lay
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(a) At peak acceleration is 5G to take 2000 times

sinusoidal cycles in the frequency range 10-~30Hz.
(b)Raise frequency from 10Hz to 90Hz, then
return to 10Hz.Take sine sweep vibration for 60
times with scan rate of 1Hz/s.The entire cycle is
6h. Adopt following acceleration levels:

Frequency range (HZ) Peak acceleration (G)

10~20 3.0
20~40 2.0
40~90 1.5
90~140 1.0
140~190 0.75

(2) Keep upright
(a)At peak acceleration is 3.5G to take 4000
times sinusoidal cycles in the frequency range
10~30Hz.

(b)raise frequency from 10Hz to 190Hz, then
return to 10Hz,take sine sweep vibration for 60
times with scan rate of 1Hz/s.The entire cycle is
6h. Adopt following acceleration levels:

Frequency range (HZ) Peak acceleration (G)

10~15 2.5

15~30 1.75

30~60 1.25

60~110 1.0

110~190 0.75
(3)Flat wise

Test according to (1) methods.

Test DC resistance, insulation, sealing
performance of battery module before and after
vibration. Test the data acquisition and
transmission is abnormal or not after vibration if
there is protection board.
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75 IFMEHER Characteristic curve
6-1 HiHB sk Charge curves at room temperature
FEEE T 0.3CTE, FRBARERN 4A, FRERFIEEH 58.4V.

Charge at 0.3C under room temperature. Charge cut-off current is 4A. Charge cut-off voltage

is 58.4V.
4 ™
(—_— f6 L b £k [
G0. 0 H : ; . : f
o | - ‘ ” | YI:.VMU
. - -
i i i | . i
BAd. 0 |pr=—neecdiae R P — 4 g e IRy R
0 O e, VORI, SRS | FREEUNUS | CRCI| EPRISEN, NORUENPE; JPOiN P |10
0. 0
18.0
16.0
1.0 : : : i ; ;
0 8 16 24 32 10 18 56 64 72 BO
\_ EHAE CAHD -

6-2 [E{EFE MR izt Discharging curves at different current
SrRILL 0.5C, 1C, 1.5C jte, MBI IR Y 40V,

Discharge at different current of 0.5C,1C,1.5C to cut-off voltage of 40V.

5 R
BE V) WoW A R

0 B 16 24 32 40 48 56 64 72 80
L R A )
6-3 -20C R e Discharge curve at -20C
- ~

LI (V) -20 fE O L g £

0 8 16 24 32 40 48 56
\_ A A J
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6-4 HEifmE 4 High-temperature discharge curve
72 55°CRIG F#E 8 /it /5 L 0.5C IR R, #ub Ik 40V.
After place battery for 8h at 55, discharge at constant 0.5C current to cut-off voltage of 40V.

il ™

A ) WML AC 2R

0 8 16 24 32 40 48 56 G4 72 80
\_ A A (A y

6-5 I AHar sk Cycle life curve

s . .
& 5 @l R £k

120. 0% : ; 1 : ‘ .

100. 0% hanpcd ;
3 80.0% [~ | BN EPTREN, N
& R
I 60.0% f----- dommnnd Tn— — i
o e 1 1
& 40,08 [-----1-----1 -

20.0% [~ T ----- 7 ------ r ..... T ‘

0. 0% J' i | | |
250 500 750 1000 1250 1500 1750 2000

\ AR )

+. FEREHIEHE Characteristics of the Product Structure
7-1 EhZH %5 Battery pack structure

1. mEMAHEED The interface of charge and discharge
2. B HEEERD Single voltage acquisition ports
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7T-2 R4 Protection board structure
o8 B AW LR | B X
Item Standard Value Maximum
IRES (V) . e
Overcharge protection(V) P 253 S8
— RN 3,58 25 3.6
Overcharge recovery
AREP (V) PN r
Discharge protection (V) 7 - o
T REE (V)
Discharge recovery (V) L i 283
A iRE (A)
Over-current protection (A) 1 220 150
SBREE (A 5
| Slwrt-cilguit protection (A)
HaE (V) e N
Balancad voltage (V) S48 o5 6
Hewd (A 3 5
Balanced cument (A)
A (m)
- Resistance (m2) 20 25
7-3 FuH#E45H Charger structure
& B = ] & E BX#E
Ttem Minimum Standard Value Maximum
HALE (V)
Tnput voltage (V) L 220 250
= . e 57.6 58.4 59.2
Ouiput voltage (V)
> s C AR (A
= R i) Output current (A) 195 % 200
I " = W fH7) 15 50 60
ODEL: Q'QE,“'J:'C"-”. Input frequency (Hz)
OUTPUT D48 VI 204 Bl Hig 2l
h % ce Heat dissipation R Fan
B L w QO Trchavigts €5 Laf model
’ SRR 24 Alalloy
a Shell material
i Ak £33
Input interface American standard
D S0A SREEREEE

7-4 HiAEEREE Finished pack diagram

R dn AL 20 24VB0Ah e — P AR

Output intertace

50A Anderson plug

Pack two sets 24V80Ah batteries into one wooden case
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7-5 LYEREE Working principle diagram

i %QB % .

] FE LA

o— 5000w FHIE /#42%
w220V 55220V —250V

. BT, P 528 Storage, Maintenance and Transportation

81”77 Storage

A F K Fr, B EMATREZR 50% LGN E GIsEHE, MRS (10A) FH 5~6 /)
FHREETD , BE TTH. BRLL, & 3 TMHARBBEIRE 1~2 .

When the battery pack to be long-term stored, charge the battery pack to about 50%
capacity( after discharging completely, charge for 5 - 6h at 10A),store in dry and ventilated
place, charge 1 to 2h for every 3 months.

Rihd] 5 A VICTFEERE . TR, B, VRS R I AL, TR R R

The battery pack and charger should be stored in clean, dry and ventilated place, avoid
contacting with corrosive materials and be away from fire and heat.

8-2 iz Transportation

RS FE A AR ST IE . Eisd R M b RIZRE) . rhdhE TR, Bk AR A
ARE. KT M. WHSZ0E TR TIZ

The battery pack and charger should be packaged for transport, prevent excessive
vibration, shock or extrusion in transport process and prevent the sun and rain. The battery
pack can be transported by cars, trains, ships, aircraft and other vehicles etc.

8-3 43~ Maintenance

a) WA FER, MLl 40%~60% 0 BN 17 .

The battery pack should be stored in 40%~60% charged capacity.

b) EMmHAKIHAFERE, #2E =P ALRBITHE—IRKE, FHAESE 7 1~2h Bl
g DesOnspEogE
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If battery pack is not used for a long pericd, it should be replenish charging one time for 1

to 2h for every three month.

C) eI R, E AT E R E A TP AU, TGS TR B SER T .

In the maintenance process, please do not disassemble the battery pack, otherwise it will

cause a decline of battery performance.

d) AEE B it b BT AR, FEASAE I .

Forbid to remove any cell in the battery pack. Forbid dissecting battery cells.

. BB R R Typical Trouble and Troubleshooting

B SR B [ K] it
Symptom Trouble Reason Troubleshooting
5 $ S 7 R R4S S B oK IF AR R I R T £ e
o A S 4 R B e e e
Battery output cable 5
CERVER Sk < not connected Connect the output line properly in
Battery with accordance with the specifications
no-output FEIhEH O R i s o v
g B %t AT
Battery pack is out of _
Charging the battery pack
power
B BYR iE T B AR A AR P E R E
7_6 #«JETE 25 o 17 P A\ S ¥ 7 B N Sk AR LR SRR E T
AR FLAERE
RGN .
Charger . Enter the charger plug into the
_ _ Input charger plug is _ .
power light is _ mains supply plug according to
not properly inserted _
off the operation manual
vEAESSRELE ST S EhEE
\ " 75 1L 85 0 £ S HA RERERGHRLRES B
R T Charger output plu i
Al Iooseg Uk Plg Check the charger output plug and
Battery pack battery plug is firm or not
t b WA B ETRE
can not be | mmACZTREL e M 28 T LT
charged Battery pack is fully
Battery pack can be used normally
charged

4. {FF faHiyE I Battery Handling Precautions
* Ay b AR K T

Forbid to immerse battery in water or allow it to get wet!

* B KIREAR A T A e D 2R (kI AES ) IR (E AT Bl 7 At 2 | A AR i

TREl Rk, RSB R ABUT B KA I . IR it 4G Rt ZR s R e R |

Don't charge, use and store battery near a heat source such as fire and heater! If the battery

g psnEpsoge
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leaks or releases strange odor, pls remove it from place near fire place immediately. Fully
charge the battery before first-time using.

* I IE SRR R

Forbid to reverse the positive and negative pole!

* g H ik 2 AR kP B AR A !

Forbid to throw the battery pack into fire or heat it!

* B E ek Bt B R4S AN R 2 I SRR

Forbid to short-circuit battery with wire or other metal objects!

* AR R AT TR AR A R o e 2 SR AE, B A o B B et A

Forbid to nail, knock or trample battery!

* B b LU AR 2o A Bt 2 R B i !

Forbid to disassemble the battery and battery pack in any way!

* PR A S TR R AR !

Forbid to put the battery into microwave oven or pressure vessel!

* R A AR A B RENHNEMEMREASENAGMEN,: A EEEAH G
B, WIZRIMN RS R EE EN I L EA!

If the battery pack gives off odor, gets heat, deformation, discoloration or appears any
abnormal phenomenon, stop using it; please remove the battery from electrical appliances and
stop using it, when the battery is being used or charged!

* AARAEAE T RAIE P R, W EMN AR IER. T, BRAsTH, KR RREEEE.
AR 59 A b 28 B9 {5 FH i !

Forbid to use battery pack in a very hot environment, such as under direct sunlight or in car on
hot day. Otherwise, the battery pack will overheat, which will affect battery performance and
shorten battery life!

* R RS AR AR, A B, WEIRReRRE, SIS RETEE. AR AAE, RIEE
=ZFIF!

If the battery leaks and electrolyte leakage enters into the eyes, do not rub, rinse with water
immediately and seek immediate medical assistance. If not in time, eyes will be hurt!

* MERESEWNAEER, MEEEBRIMEREE (25£5C)  HEBEEFESHEK
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Ambient temperature will affect the discharge capacity, if the ambient temperature

is beyond the standard environment (25+5°C), the discharge capacity will drop!

BRIk =N Special Considerations:

* BATE SRR REY, WwRBIREK, BEAW, EXERREH.

During charging, if there is odor and unusual noise, immediately stop charging.

* BMATEREEARET, wRBIRK., RESAW, EXELRE.

During discharging, if there is odor, unusual noise, immediately stop charging.

* BRI FiR g, 55 HEER, E% B5E. Ifthere are above phenomenon, please contact

the manufacturer, do not disassemble by yourself.

+—. F#F4E Product Liability

* A E] IS R AN B E SRR S 2B RS FUE T TTE

We assume no responsibility for the accident of not operating in accordance with the
specification.

* AHMRDBAENRESTRREHIRMAREARZEMEERN, FoaMARTEM. 0FTEEHTmE
B ESEAFBRRR.

If the contents of this specification is changed because improving product quality or upgrading
technical parameters, we will not give notice . For the latest product information, please

contact our company.

WAEER, EELL bR

If you have any questions, please contact the following address:
J ik ARENEF RER R A IR A

R BT T L 22 05 R X g ol [

Address: Shandong RealForce Enterprises Co., Ltd.

Realforce Industrial Park, Weishan Economic Development Zone, Jining City, China.
R 4-#ek Service hotling: 400-188-8968

FETH Tel: 86-537-8699997

FE Fax: 86-537-8699916

S E-mail. sales@realforce.com.cn

Mk Website: http: //www.realforce.com.cn
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