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1 5|& Introduction
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The FM GFM series valve-controlled confinement lead-acid battery was made with new material and

new technology by using gas recombination principle. It’s based on the study of the traditional
“lead-sulfuric acid-lead dioxide” electrochemistry.
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Starlight Power Technology Co Ltd. designs its own peculiar sealed valve-control lead-Acid storage
battery by combining the scientific achievements of domestic and international scientific research field for
some tens of years complied with international IEC, JIS of Japan and our country’s electric power & post
and telecommunications and other industries’ standard. We set up the quality guarantee system using the
most advanced internationally recognized ISO9001 management pattern with good performance. On-line
detect shall be finished for product capacity, open-circuit voltage, equalization performance, float charge
voltage, confinement feature, protection valve’s response pressure, polarity and other performances. The
product with a high percentage of reliability and stability has passed for many times test by Ministry of
Electric Power, Ministry of Post and Telecommunications and Ministry of PLA General Staff. The battery
has been listed as regular locality and complete net-joining product. It is the newest type storage battery in

international market of the 90’s.



2 FEHi& Main usage
2.0 BRfEAH (& Ek

Float charge usage (standby power supply).
R AR B BRIl
Telecommunications, communication apparatus, SPC exchange.
IVAYIGLESA
Emergency lighting system.
Pt B KIRE RS
Safety and prevention of burglary, fire protection alarm system.
5L UPS.
Computer UPS.
IR R GE
Electric power switch system.
KOS AR BT ELURAE YR A T R
Electric power plant, substation directly current operation electric source and standby electric source.
RAPUESS . B
Engine startup, ship craft equipment.
KBHAERSE
Solar system.
.ZW Cycled usage
A AL BBl BerE L.
Portable TV, pickup camera, radio and tape recorder.
HIZh TR FIHHL. ks,
Electric tool, field mower. Vacuum cleaner.
SEAINL OB B i
Camera, news photography equipment.
RN NP B AP, 2,
Portable personal computer, language processor, terminal.
BFANMARBL A BT A B
Outdoor testing equipment, medical instrument equipment.
B RN XYL,
Mobile phone, walkie-talkie.
AT RIRAT S NSUT L BRERAE ST
Lamp, tapping lamp, emergency light, railway signal light.
CER2 BT S NG RV St

Electric toy, electric wheel chair.

E&5H Structure of the battery
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explosion terminal
ceramics filter glue  binding post

- emergency valve
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Kl 1.8 It g i (12V & 51) Fig.1 structrue of the storage battery (12V series)
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Negative electrode Embedded Copper
) Curent Collector

W 3 Cap

Seperator ]

\ Case
Positive electrode plate
Kl 2.8 I E5 i (2V R A1) Fig.2 structrue of the storage battery (2V series)

#*1 FMGFM R Hibi 506
Table.1 SUPER FM GFM series storage battery component and its function
il fF | Skt ppRL D
Component Structural material Function
TEARAR TR AR A TE PRV R AE R ) | DR A2 0 1) 2
Positive plate WG e b, Keep sufficient capacity
B Paste-smeared plate spread active e B KM (K
Negative plate | material on specially made Keep capacity that can be used for long. (Longevity)

lead-calcium alloy frame. UAEEEC DG




Reduce self-discharge volume
e R TR R LA

Increase releasing gas electric pole and electric

potential
. vy e JBE T A S P AR A 1) o > ki
bt i B AL BB 2 [
GBS R , o iy
Dummy plate Preventing short circuit between positive and
High density, heat resisting, )
I fability. hieh quals negative plate.
excellent oxidizability, hi ualit . v o BN
V> S AT g ut e, TR R
superfine glass fiber mat. . .
Absorption of the reserve electrolyte, no flowing
electrolyte.
AR, By 1 ) 5 Vs
Coarctation the surface of the polar plate, preventing
the active material from coming off.
HL PRI I3 M AR R IC LA v A K RN S8 1Y | I OB E A B ] 7 A R o SO
Electrolyte SN o The active material between positive and negative
Analytical pure sulfuric acid mixed | poles produces chemical reactions.
with high pure water and special | ‘T FHLA/EH .
additives. Conduction of electricity
D =3 > y + r
SNSRI PR (A) — T (B) —%2 ﬁiﬁ;ﬁ?@i‘éﬂgfﬁfﬁ%ﬁ?ﬁ PREFALHZ A
« . g, H pd 1 ppas o
Shell and cover | % (S) SUEMI# Wbt i -

Propenyl cyanide (A) — bivinyl;
butadiene (B)-styrene
(S)-interpolymer synthetic resin.

Holding pole clusters consisting of positive plate,
negative plate and dummy plate, keep in enough
mechanical strength to withstand pressure from

inside the storage battery.

LA FITCRUVEE . TR PR S BAS | WURE b s s T IR, (8 A,
Emergency SE T FH B A T Tl i o N IEH AL
valve K HIWE TE 5T - B 1 AR N 25 T A
R RE L JE RS If the atmospheric pressure within the storage
Made with artificial rubber with no battery is above the normal value, gas will be sent
double bond, excellent acid proof, y » 8
the quality is stable and endurable | out, and the pressure from inside will become
in use. normal. Preventing oxygen from coming inside and
Adopting cap-like or column. ' £ Oxyg &
Installed interior ceramics filter. acid mist going outside.
i ¥ MG Sl BRGSO B K R e i1 42 vy T8 R A RN )
Terminal (EN SEtE. HYIER:.

Made with aluminum alloy, it is

molded completely with the

binding post.

Binding post of the weldless connection and large

sectional area can increase the discharge

magnification and improve reliability. It can be

easily connected with the battery’s contact pin.




S EE R BOFIREE: ERCALE, 7| WA RS, PRI
Pole WO FERP e, L HI% | Multiple layers of sealing from both inside and

confinement ) outside. Acid liquid cannot be leaked out.
The color of the sealing off agent;
red for the positive pole, blue for
the negative pole.

Special sealing glue, special sealing

ring.

4 FH R Sealing Method
BT &5 LV IR AR T F PR A 2 S N RN 3, S R S R

The electrochemical reaction process of the lead-acid storage battery, see Fig.3, the reaction equation as

follows:
Ji . discharge
—
PbO. + 2H:S0: + Pb <—— PbSO: + 2H:0 + PbSOs*°cc*°° (1)
78 H charge
AR LA Btk EMK K Btk
Positive pole electrolyte  negative pole  positive pole  water  negative pole

Fe HLR WIE (BB AT, BB A
In the later stage of the charging, the positive plate produces oxygen, the negative plate produces hydrogen.

1EM¥% Positive pole: H:O—>1/20:42H" +2¢g+++++ 2)

i b Negative pole: 2H" +2e—>Hae++++- (3)

B 5 PRV S UL A G A B B R S A H S 1K B L, SUPER FM GFM AR 51 BRI T B
LI R, S T B RE .

For sealing & maintenance free of the lead-acid storage battery, the difficulty lies in the effect of the
electrolysis of the water during the later period of charging. SPUER FM GFM SERIES Storage Battery
adopted the following important measures and the sealing nature can be realized afterwards.
® CRAEES G, SR TRBGETHRAL, S T AR A, b TURRCR, A I

A B T HL A PRI
@ Using lead-calcium alloy slab grid to increase electric potential and preventing the production of the

hydrogen so that releasing volume of the gas was reduced, meantime the self-discharge ratio was also

reduced.




@ FM GFM Z 51 & R ] T SO PR s 4 R B RO I, XM ) /e e 45 A F R PR AR
AE-S SR S N, IR A e T K AR T e 7 b 78K

@® FM GFM Series Storage Battery uses the features of sponge-like lead in the negative pole active
material. This material has high activity under damp condition and can be quickly reacted with oxygen.
The negative pole absorbs the oxygen, the reduction of water can be prevented and there is no need for
adding water.

@ {EFSHRAR BT ER AT OL T, TS REE TN ARLE A F ARV K By, DRI TEARAR P AR AR
o BB SO KT A IR B DA S BRI ARS S N, AR SR B o K e RIS — 20 B AR AR 1k
TR, PRI 1 SO U A e 5 R AR USR5 R SR B 48 ek 78 v S
SR SR 4R BT o

@ In the final period of the charging or under the condition of over charging, the charging capacity was
consumed by the water in the decomposition of the electrolyte, and the positive plate produces oxygen,
the oxygen reacts with the sponge-like lead and the sulfuric acid in the negative plate and make the
oxygen recombined into water. Meantime a part of the negative plate turns into discharging status; this
prevents the production of hydrogen in the negative plate. The negative pole material that reacted with
oxygen and became the discharging status restores into the original sponge-like lead after charging.

@ Jy T ik EMRBUR AU PR B b, SR TR A SR AT AR AR, L ALATIL 90% A L,
TR MC BV ST 2 T 2 Sk A 5 R K

@ In order to let the oxygen that released from the positive pole flows quickly to the negative pole, new
type superfine fiberglass dummy plate was applied; the aperture ratio can reach to 90% and up. The
design of lean solution can make the oxygen flow easily to negative pole and recombine into water.

FEHI IR P Bralid e G oL B BT EAT A SN N B 4, e B RE SN R

The chemical reaction in the final period of the charging or under the condition of over charging, see Fig.4,

the reaction equation as follows:

1EA% P 2 W Reaction of the positive pole: 2H.0—>Ox+4H™ +4e-++++ 4

$1 A ) S . Reaction of the negative pole: 2Pb+02—>2PbO (WIS )x++ -+ (5)
2PbO+2H2SOs—2PbSOs+2H20Q -+ (6)

2PbSO+4H" +4e—2Pb+2H2S0s(PbSO: i i)+ -+ (7)

B 5L W Overall reaction of the negative pole: O:+4H™ +4e—>2H.0¢++ -+ (8)

ZELEPTR s PIEARAR ™ 25 (R S8R F IR AR PR SRR PR ) Joe B 2 O W B R, i 4k
W/, O AT A r A % 2

In a word, the oxygen produced from the positive plate will react quickly with the active material in
the negative plate and restored into water, because the loss is very little, the storage battery becomes sealing
type battery.

24 70 H, FL R 1 e P U AR T AR R B, R A R A AT A 2 SRR 4 M
RXAEDLR, NE st T e, AR RIS )R (10-49KPa) 224 IRt 2T .



When charging current exceeds a certain value or charging temperature is below a special setting
value, the gas produced from the positive pole cannot be completely absorbed by negative pole, under this
circumstance, the pressure from inside is sure to rise, under special pressure (10-49KPA), the emergency
valve will crack.

—EENER: HREFIFHN, HRRENNE, NI A ERNEE, b T X —
B, TR —EERRAHRTAE NS B ERET .

Attention: When the emergency valve cracks, it is certain the electrolyte will be consumed, and
the performance of the battery shall be reduced accordingly; In order to prevent this please follow

the instructions stipulated in this technical manual when charging.
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Fig. 3 reaction before finishing Fig. 4 reaction after the final stage
charging and after charging of the charging
K 3. 7 HL TR B8 e i B i) . Kl 4. Farim BB m i R .

5 FiARKE M Technical Characteristics

@ G4y #1E Free of Maintenance

1 HEAN T i ST 1) TG 75 D0 R 0 /K RIS, A VRO T, 6 S G R 4

During the whole life expectancy, there is no need to add any acid and water and check the density of the
electrolyte. There is no need for interior maintenance.

@ %L JCilt)s Sealing without leakage

KHIFFIR AB B B ROR e, i PR 2 R 3 H BB AR, TIRIREILS -

Using special AB seal gum cemented hard surface, terminal pole used the technology of multiple layers



sealing leakage proof. There is no phenomenon of weeping acid and leaking liquid.

® K HH Extremely low self-discharging

K H A TV TR RO R A B 5 5 <6 e AUMI A v 2B AR i v, L BOBARAG, 75 20 C B B2

. AECBRERARTHUE R 0.1% (RE/NT 3%)

The self-discharging is extremely low by using electrochemical method in making special lead calcium

alloy slab grid and using high, pure material in making battery. Under environmental temperature of 20 °C

the self-discharging is below the nominal capacity 0.1% every day (Every month it is less than 3%).

@ 2 4:[jj# Safety and explosion protection

WA KA, A AL 2 N BB, ARG R o[RBT L A AR K

A1) A | o

Fire protection emergency valve is equipped. It will automatically release the gas when too much gas

produced inside and then shut off. Meantime it can prevent corrosive gas from coming out and prevent

outside electric spark from coming inside and making explosion.

® K71l Long life cycle design

® IR Pl PR DL R AR R B 5 < A R T RSO sy ot T2 B AR BB FE B Ik T2, BT 10 4F
PAL 997 78 25 i o

@ Using heavy type slab grid with good quality and corrosion resistant made of special lead calcium alloy;
high-strength dummy plate and tight assemblage powder disengage free technology; it has more than
10 years’ floating charging life expectancy.

@ =5 MEREY High magnification discharging performance

AR A BTG T2, B R4 K RS R RE

Using special low intrinsic resistance design and manufacturing technology. It has excellent high-current

discharging nature.

@ {iiJ-434% Easy installation

KA e RSB, R AT, RS R, T DMERA . (RIS ERSM) A

B e, SEMHL (%) —r it [A) 5 2 Befdi ]

Using high performance gas recombination design, no release of corrosive gas, no flowing electrolyte, can

be installed at any angles (with exception of turning upside down) including cabinet type or frame type, the

machine and the battery can be installed and used together in the same room.

6 FiARIKE Technical Parameters

#% 2 SUPER FM GFM R ¥ B ETIR & it iR 1L
Tab.2 Specifications for SUPER FM GFM series sealed Lead-acid Battery

HUE L 10H 55 4 A1 R <} Dimensions
ERS) Rated 10H Rate K % & oyl
Model voltage capacitance Length Width | Height | Total height
™) (AH) (D) W) (H) (TH)
6-FM-3.5 12 3.5 114 65 65 74
6-FM-6.5 12 7.2 151 65 94 101




6-FM-10 12 10 151 97 95 101
6-FM-12 12 12 150 98 96 101
6-FM-15 12 15 181 76 167 176
6-FM-24 12 24 165 175 128 134
6-FM-38 12 38 197 165 145 145
6-FM-50 12 50 325-352 168 179 179
6-FM-65 12 65 325-352 168 179 179
6-FM-80 12 80 380-410 170 222 240
6-FM-100 12 100 380-410 170 222 240
GFM-100 2 100 64 170 325 350
GFM-150 2 150 110 175 330 350
GFM-200 2 200 110 175 330 340
GFM-250 2 250 157 175 330 340
GFM-300 2 300 157 175 330 340
GFM-400 2 400 212 178 330 340
GFM-500 2 500 244 175 330 341
GFM-600 2 600 300 175 325 346
GFM-800 2 800 411 175 332 342
GFM-1000 |2 1000 479 175 332 342
GFM-1200 |2 1200 400 350 344 355
GFM-1500 |2 1500 400 350 344 355
GFM-2000 |2 2000 490 350 340 350
GFM-3000 |2 3000 710 353 340 350

7 S MEBE Electrical Performance

7.1 FoEKRE Charging Characteristic
FAe A HPIRZA W, FM GEM ZR 511 % H it 2 5RCR ) BRI — 18 i 05 sUFe e, RIT7 A il

I M T 020 —BCRHMER (0.1C) . JEIEHIR R R I E. RS HNE 3.
Current limit-voltage constant mode charging must be used for SUPER FM GFM series battery, that is:

current constant (0.1C) is carried out in the initial charging stage for control current (less than 0.2C) and in

the middle and final stage, voltage constant charging manner shall be used. Charging parameters shown as

Table 3
#3  FHEILASE (25°C) Tab. 3 charging parameters (25°C)
Fert s ik R JE 1 70 L FL R
“Charging mode Constant charging current Constant charging voltage
#
(A) (V)
arameters — v = Y
73 P 7R H YL S [ §58) D W NG ST Y
ApplicationMode Standard current A.llowable Allowable range Setting point
range maximum range
77 A 0.08-0.10C <0.2C 2.23-2.25 2.24
Float charge
3L 0.08-0.10C <0.2C 2.35-2.45 2.40
Cycle

e W 100AH Hiyth, JUJHE R 78 HE FE R 1=(0.08-0.1)*100=8-10A




R WM S-35SCRANRATRE &, KT SCTHT SCHREMERE. TRiERER
EERZEIRER R, SR R A R N SUR, 2GR .

Note: Storage battery should be charged in the temperature range from 5 to 35 C. Once the
temperature is lower than 5°C or higher than 35°C, the life cycle of the battery will be reduced. The

preset voltage value for charging use should be in prescribed range. Beyond the range the storage
battery will be damaged.

7.1.1 FFE B Floating Charge Characteristics

25°CIN 2V & T 78 IR T 2,24V, 12V & HIHIF SR LS 13.5V P FERTIN 78 i i —
fBcBF AH  1-2mA, H AR rE LK 5.

Float charge voltage shall be 2.24V for 2V battery at 25°C and for 12V battery to be 13.5V. While
float charge saturation state reaches, float charge current shall be generally 2-4mA for each AH, whose
charging feature shown as Fig.5.

V- 70 R WY AR U P AR AT P A, AR IE R AL K A -3mV/C ]!

Float charge voltage must be regulated in accordance with variation of temperature, herein ,calibrating
coefficient K is -3mv/C
Vt=Vs+K(t-25)

HARIEFE L 6 317

Specific selection shall be made as Fig.6.
FeHl ST SRR

120 7]
A - —F=-- J5H Ik charging volume
100 7| 01C 7 240 ! T, g
R P st JFEHHH charging current
7 1 230 T / .
N A= -/ - JFEHLHL K charging voltage
/A st
1 T 200 7T
60 006C | =<1 44
7 1
< L

20 0.04c | 210 ,I \ \ —100% i
| i /AN |

N I
20 {; AN L \ R

0 4 8 12 16 20 24 28 32 36
Bk ] (h)
K5 sordkrEilZ  Fig.5 Charging Characteristic Curve

7.1.2 PEFF Fo AR Cycled charging characteristics
25 CHIEHAT ] 2V & it 78 H H
50 240V, 12V &b agbEy
14.4v. etk RE 5.
Charging voltage shall be 2.40V at
25°C for cycled use 2V battery and for ~ 2.24
12V battery should be 14.4V. Its charging

2.27

2.21
characteristic is the same as Fig.5.




K6 77 Eik$Ier  Fig.6 Float Charge Voltage Selection Guide

7.1.3 3678 PRk Equalizing charge characteristic

SUPER FM GFM F 41| & HLil 1E %7 77 78 A8 I AN TG EREAT g 7e i, = H B4 it 7 7e vl IR
P72 KT 0.1V 8 B B B A (<2.18) DL B RL ARG DL, 7 B i ¥ 78 A1 s HEL s 45 P it
B se . e HRr R RN 5, JUR TR LR Ol 2.30V-2.40V, — R 2.35V(12V Hit ) 14.1V).
There is no need of equalizing charge when SUPER FM GFM series battery is in a normal application of
float charge. While following cases happened such as float charge voltage bias greater than 0.1V for the
whole set of battery and/or individual single battery voltage lower than 2.18V and /or serious over
discharge, equalizing charge to the battery in order to raise float charge constant voltage herein, charging
voltage shall be within the range of 2.30-2.40V and generally 2.35V is selected (14.1V for 12V battery)

which charging feature is same as the Fig.5.

7.2 H%ﬁﬁ Discharge Characteristic

7.2.1 fEIRIBCHARRE Constant Current Discharge Characteristics

PRI A I R A O, RO R UEOR, T A, FOAN R A AR R i et
K7, EABESHIE 4.

Battery discharge capacitance is related to its discharge current. The greater the discharge current is,
the smaller the discharge volume will be. The discharge characteristics for different magnification are

shown as Fig.7 and the basic discharge parameter as Table 4
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K7 ANIRDBCRR 3 T R it 2k
Fig.7 Discharge characteristic curve at different discharge velocity
Hi % voltage B [A] time

FM GFM /]R3 o i il e IO LU 15 A, [ o e el it e KOO TR 6 1o, B
B FL B 2 0.05CA-1.0CA.

R R iR A ] A, R o ORI S S AN BRI T B, I R AR R
HELA

Maximum discharge current magnification for miniature sealed battery shall be 15 and for fixed type
sealed battery should be 6; the most effective discharge current range is from 0.05CA to 2.0CA.
Overdischarging battery will reduce its life cycle. While the battery being discharged, terminal voltage

should be not lower than end point voltage to prevent overdischarge.

# 4 FMGFM 12V, 2V #E&E bR A S HCS TR RE
Tab.4 Discharge Parameters and Electrical Performance for 2V &12V Sealed Battery.

R UH, Various magnification discharge
s 10 /M 0.5 %K . 1%% . 6%8% .
Battery type 10;]110;)1' Vr;tte 0.5- n(l?ggz)l\f/i;atlon l-m?flg(i)i\sa;tmn 6-m?1glgl(i)i\§a;tlon
A AH A Min A Min A Min
6-FM-3.5 0.35 3.5 1.75 78 3.5 30 10.5 6
6-FM-6.5 0.65 6.5 3.25 78 6.5 30 19.5 6
6-FM-10 1.0 10 5.0 78 10 30 30 6
6-FM-12 1.2 12 6.0 78 12 30 36 6
6-FM-15 1.5 15 7.5 78 15 30 45 6
6-FM-24 24 24 12 78 24 30 72 6
6-FM-38 3.8 38 19 78 38 30 114 6
6-FM-50 5.0 50 25 78 50 30 150 6
6-FM-65 6.5 65 32.5 78 65 30 195 6
6-FM-80 8.0 80 40.0 78 80 30 240 6
6-FM-100 10 100 50.0 78 100 30 300 6
# Lt /N EJHL Various hour-rate discharge
A5 10 /i % ENEES NGES NS
Battery Type 10h rate 5h rate 3h rate 1h rate




End point End point voltage | End point voltage End point
voltage 1.8V L8V voltage
1.8V 1.75V
A AH A AH A AH A AH
GFM-100 10 100 18 90 25 81 55 60
GFM-150 15 150 27 135 37.5 120 82.5 90
GFM-200 20 200 36 180 50 162 110 120
GFM-300 30 300 54 270 75 243 165 180
GFM-400 40 400 72 360 100 324 220 240
GFM-500 50 500 90 450 125 360 275 300
GFM-600 60 600 108 540 150 486 330 360
GFM-800 80 800 144 720 200 648 440 480
GFM-1000 100 1000 180 900 250 810 550 600
GFM-1200 120 1200 216 1080 300 972 660 720
GFM-1500 150 1500 270 1350 375 1215 825 900
GFM-2000 200 2000 360 1800 500 1620 1100 1200
GFM-3000 300 3000 540 2700 750 2430 1650 1800

7.2.2 TR A A BEAEPE Temperature characteristics of discharge capacity
EHMB AR SIGE AW 8. WAL, AEM; WA, BAREEA, H)ME
iRy, B RN 15-25C. — el PR A ES 25 CHth A E LR N

Ct=Cas(1+K(t-25))
A KR RE, 10 DIER N K=0.008, 1/°C; 1 /MM H K=0.01,1/C.

Battery discharge capacitance is related to environment temperature shown as Fig.8. If the temperature is

lower then the capacity will be smaller ; when the temperature is higher, although the capacity increases,

service life cycle shall be damaged seriously .Optimum working temperature shall be within the range of

15-25 °C . Equation of discharge capacitance at between 25 C

C=Cas(1+K(t-25)) , herein , K is a temperature coefficient .
K=0.006, 1/°C for 10h rate discharge.

K=0.008 ,1/°C for 3h rate discharge.

K=0.01, 1/°C for 1h rate discharge.

and at specific temperature shall be
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7.2.3 ¥paiif AR R Impact Discharge Performance

& HL DATE E HLUBOR 0.5 /NIE L 1 ZINISERIT 2 /NS B i e B A TR 5SS Mt FL R (Uch) 5
i 24 Keh(Keh=I/C10) K R WK 9. & 10, &l 11,

The relationship of battery voltage (Uch) and impact coefficient (Kch) is shown as Fig.9, 10,11 after

constant current discharging for 0.5h & lh an d superposed impact current I while discharging for 5S.

Uch(V) Uch(V)
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4-FFEEHCHE 1-0.35C0
K9 s 1h 5 b 26 Fig.9 Impact discharge curve after 1h discharging
1.Continuous discharge 1-0.1 C10
2.Continuous discharge 1-0.2 C10
3.Continuous discharge 1-0.3 C10
4.Continuous discharge 1-0.35 C10
5.Continuous discharge 1-0.4 C10

6.Continuous discharge 1-0.45 C10

P10 8 0.5h S5 v o 2k Fig.10 Impact discharge curve after 0.5h discharging
1.Continuous discharge 1-0.1 C10

2.Continuous discharge 1-0.2 C10

3.Continuous discharge 1-0.3 C10

4.Continuous discharge 1-0.35 C10

5.Continuous discharge 1-0.4 C10

6.Continuous discharge 1-0.45 C10

7.Continuous discharge 1-0.45 C10
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K11

T 2h Ja P i 28 Fig. 11 Impact discharge curve after 2h discharging

724GFM B R E X F HHRE R AR BT REE N H KKK £ Relationship

between capacity coefficient and time (GFM valve-control sealed lead acid storage)
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Fig.12 Relationship between capacity coefficient and time (GFM valve-control sealed lead acid storage)

7.2.5 BEIFERE I Comparison of capacity conversion coefficient

AR BOL W BB TR EE SR —, R I AR R A

Capacity conversion coefficient is one of the main parameters which reflect the discharge

performance of storage battery, and the base for counting battery’s capacity.
*5 GFM RUEHIBE &M R AR Z b R A U R HGE

Table 5 Capacity conversion coefficients of GFM storage battery at different discharge rates and with

different end voltages

9 10h

T 5S 1 29 30 5 60 90 120 340 360 480 600
UAKehN| (min) | (min) | (min) | (min) | (min) | (min) | (min) | (min) | (min) | (min) | (min) | (min)
1.75 | 1.52 | 1.50 | 0.970 | 0.950 | 0.616 | 0.610 | 0.466 | 0.385 | 0.230 | 0.167 | 0.129 | 0.107
1.80 | 1.42 | 1.40 | 0.900 | 0.880 | 0.588 | 0.580 | 0.446 | 0.365 | 0.222 | 0.163 | 0.128 | 0.106
1.83 | 1.34 | 1.30 | 0.826 | 0.804 | 0.566 | 0.560 | 0.427 | 0.355 | 0.215 | 0.158 | 0.126 | 0.103
1.87 | 1.20 | 1.18 | 0.760 | 0.740 | 0.530 | 0.525 | 0.402 | 0.337 | 0.207 | 0.153 | 0.121 | 0.0995




1.90 | 1.11

1.08

0.680 | 0.668

0.491

0.485

0.380

0.315

0.200

0.146

0.116

0.096

1.94 | 0.94

0.904

0.594 | 0.580

0.441

0.435

0.350

0.295

0.185

0.138

0.109

0.089

e TR U 2 b

Note: T-time of discharge

Keh-Z 355 R (Keh=1/C10)

Uz-end voltage of discharge Kch-capacity conversion coefficient (Kch=I/C10)

7.2.6 ‘[‘E%g@ﬂ: EE E}‘jﬁl Eﬂq’%&‘f_&._ Constant end point voltage discharge characteristics
B HI AR 21k U G USRNSSR BB, A R Kee (Kee AR F A ES 10
INBPEREERTE D) SRR TSR WE 13,

The storage battery discharge with current of different hour rate after the end voltage is set, and the

relationship between the capacity coefficient Kee (Kcc means the percent of the capacity at different

discharge rate to that at 10-hour rate) and discharge time is shown in Fig.13.

6-Z4ILHLE 1.75V
5-Z 1L HL s 1.80V
4-Z4 R 1.83V
3-ZLIbHLE 1.87V
2-Z4 R 1.90V
1-2¢ 1L 1.94V

Feature

W\

|
AARAY

i

End voltage=1.75V
End voltage=1.80V
End voltage=1.83V
End voltage=1.87V
End voltage=1.90V
End voltage=1.94V

Kl 13 B RS BRI T SRR L (25°C)
7.2.7 KRB HERFE-1 3P0 B4EPE Great Current Discharge Feature—1min Discharge

o HLH DUAS ] F AU HS 1 20 S e it i T 5 b R Keh SR R AN 14

Battery voltage has relation with impact coefficient kch shown as Fig.14 when the battery has discharged

for 1min. with different current.




Upa(V)
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14Imin 5 CEREE T2 (25°C) Fig.14min impact discharge characteristics(25°C)

7.3 B ELRF - B iUH Capacitance self-contained Feature-self-discharge

B AR I R A R R, A R R S B A R 8T 15

Battery capacitance shall gradually decrease during long-period storage, decreasing rate of capacitance is

related to the temperature shown as Fig.15
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HL T i g PR 55 R R PR R S R AN 16
Capacitance contained rate can be judged by open-circuit terminal voltage in general, the open circuit
terminal voltage of a new battery with sufficient charge shall be within the range of 2.15-2.18v. The

terminal voltage is related to remained capacitance shown as Fig.16

K16 JHi s ERAR R RICR

Fig. 16 Relationship between open circuit and remained capacitance

7.4 N FH4 M Intrinsic Resistance Performance
R A B S A A . DR A O, AR N B, 3R 6 431 T SUPER FM GFM #
R B 1 22 o DR g vt A BELAR S, 00 P AR S 1 S B kL BEL, 5 U0 5 R A K
Battery intrinsic resistance is related with capacitance specification and charging state. The intrinsic
resistance is the smallest in the state of charging to saturation and the largest for the state of finishing

discharge refer to table 5.
# 6 GFM & Hijth N [ Tab.6 Intrinsic resistance of GFM battery

AR
Capacity 200 | 300 | 400 | 500 | 600 | 800 | 1000 | 1200 | 1500 | 2000 | 3000
(AH)

A FE
Intrinsic resistance 0.5 04 035 | 0.30 | 0.25 0.2 0.15 | 0.12 | 0.09 | 0.08 | 0.07
(mQ)

7.5 EnFE M Life Cycle feature

& B AR ORI AR . ORIREE . F A I LR TSRO A A R AR R AR
Battery’s lifetime has direct relations to discharging times, working temperature, discharging degree, float
voltage and charging & discharging current and so on.

@ i H 74 )% Discharging degree

S S MO TR B it R AR R e it AR iy, i S RO IR BRI IR CR R ] 17
Discharging repeatedly and largely discharging deeply shall shorten the battery’s service lifetime which has

relation to discharging degree and cycle times shown as Fig.17.
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Co FreAFmr R AR W 18,
Increasing temperature shall accelerate decomposition of battery component. High indoor environment

temperature shall cause charging current increasing up to overcharge that shall bring a result of shortening

lifetime during constant voltage charging.
Hydrogen shall be produced, which shall raise inner pressure and reduce electrolyte to lower the

battery’s service lifetime while charging at lower temperature. Optimum working temperature shall be from

15°Cto 25°C.Float charge lifetime has relation with temperature as Fig.18.

100

=t
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Fig. 16 float chare life time & temperature relations curve

@ F . IR Float Charge Voltage & Current

T 70 A8 H I A R 3507 78 U BORSUE , XU B SR A I PR AL R I 78 rRLBE A A SR LA RE DR A
R, RLUAIRSGE, MGt 78, RGNS, KORGR IR . b 740 Hkik
Pl AEMAE ] Ay, P78 LA A B LL R 25K

To keep a stable float charge voltage, charging equipment with good performance shall be selected.

Unstable voltage/current shall lead to overcharge or undercharge that can shorten the battery’s life. Mating
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Fig. 16 float chare life time & temperature relations curve

8 Z23EF5 F5 Installation Guide



8.1 22457 X I Point for attention during installation

A3 AT A B AR AR T, DURIE IE St T 228 ni Vo JA A it A G800, HR R
W

Reading is technical handbook prior to operation to ensure constructing correctly. Batteries shall be
checked one by one to prevent from abnormal voltage prior to installation.

H1 T R A G H s B, AR AR R S , DRI R 3 P A I A T 4 i T L
Insulation tools should be used when installing & removing conductive connection slices due to higher
serial voltage to protect from electric hit.

Al S, HbAEE s I R ) NG, BT LR

During transportation & installation, battery’s short-circuit must be paid attention to because the
battery delivered is electric.

AL A B B S e S5 R, BRSO, AMEAERR IR BRI S JE i i fa o 7 — Rtk
b3 LI VAVARIDEE DN v U V7% PN ) e P g

The battery with sealed free maintenance construction hasn’t changer of etching skin and eyes in
normal case. Once sulphuric acid splashed in one’s eye’s rinsing with a plenty of water must be done
and go to hospital.

THVEANRIE AT HIIL K WA AN AT F 7 3EA I A5 PR 25 (R i vl 3 BUR I,
WARERE AL .

Exterior surface shall be washed with soap water and wet cloth .Dry cloth and duster shouldn’t be used,

which can produce static to cause explosion, organic solvent shouldn’t be used either.

8.2 & Hith ) %23 Installation of storage battery

B ATy ) 2 BAT ] CBIEBRAN), 22y A i i R R ZR Bk EAT 142, RN BRIERT EUR
o

Battery may be installed in any direction (with the exception of turning upside down ) connection must
be according to serial/parallel circuit. It is not allowable for incorrect and reverse pole connection.

B Pt A BT A N D AR R IR R SRR, el D R B, B G A
LT NAL I TR B LR, AR o8 R Sl I R T, R R RS R
JEANIE AR, PAPRIE 223 TEAf o

Oxides and dirty on battery’s terminals contact surface should be removed with sandpaper or iron brush
to reduce contacting resistance and prevent from producing heat. A layer of vaselinum oil must be
coated prior to installation. Check the system’s general voltage and positive & negative pole before
power is on to ensure right installation.

BRI T REAE L, ANRE R 5 RE A ORI FE L S A /N, FRLZR R IE Y FEANE
[RRA S VI AENEN o

Shorten connecting cables if it is possible. Voltage drop produced should be taken consideration into

selection of cables and for the cable’ specification, output capacitance shall not be as a unique factor.

N T IEBIZORK AR, i dl ] LT IFEG, JFIOERI SN Bk, R FED



@ Battery may be shunted to reach its capacitance required. To reduce voltage drop, shunted connecting
wire shall be most probably short.
ABEAEA R A ARV RESCHT TH A R & b e e — e i ] .

@ Batteries with different capacitance and /or performances and /or new & old degree shouldn’t be taken

into service together.

@ LM AV IR S SR AR I VA Y, B IR AT R I IR o AN R AR s AR AR R )
(ENUrp U

@ Battery should avoid installing inside on enclosed device. Good air ventilation is required. Don’t mount

it nearby heat generating objectives e.g. transformer etc.

B LR AR 11.3 7K.

@ Torque value for connecting battery shall be 11.3 N/M.

@ &bt e AR A B RE T, T OCNE T Wi AL RN A IE AR S e L A
B IE AN ISR, & it R Db 55 7 v 2 BB 38 1) AT 4%

@ Circuit switch shall be in position of “off” and the battery’s positive/negative pole shall be in that of

corresponding connection of charger’s (load’s) positive/negative pole.

8.3 FEHE ) 2223 Installation of Battery Cabinet

DT RHI REESR, AR R UK, AR IR, FRATTBEHE T R IR S R
AL, R SRR, i EARAE, W EARRCE AL TR, i 19 Ak 7.

T on R T ORI L N S MR B AR EER, kit i e . 150 IR SRR
HOHLRNAS  FHAE R (I BR 5 ) K58 X m RF . SRR AR S 0 45 o

High arrangement construction shall be adopted for battery panel in order to save area and facilitate to
maintain, we can specially design and manufacture the battery panel in accordance with user’s
requirements. Please write distinctly about battery’s general voltage & specification & color (international
code ) & dimensions (L X W X H) & foundation support cases.(Installation of Battery cabinet style see
Table 6 and Fig.17,Fig.18, Fig.19, Fig.20, Fig. 21, Fig. 22, Fig. 22).
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Tab.7 Dimensions, Quantity and Weight of Various Battery Panel

=R | AUe A E & Hith IHz H it LV a0/ YN R
R | MY Ko il IR LEE Dimensions Ei
System Rated capacitance | Number of | Number of | Number Syste
voltage and type batteries connection | of m
copper battery | K 7 B weig
plates panels Leng | Widt | Heig ht
th h ht
A% AH H R A~ mm mm mm Kg
6-FM-100 4 3 1 600 550 1700 | 150
GFM-200 24 23 1 650 550 1700 | 390
GFM-300 24 23 1 650 550 1700 | 660
43 GFM-400 24 43 1 800 550 1700 | 800
GFM-500 24 43 1 800 550 1700 | 960
GFM-600 24 43 2 800 550 1700 | 1200
GFM-800 24 83 2 800 600 1700 | 1400




GFM-1000 24 83 800 | 600 | 1700 | 1800
GMF-100 108 107 800 | 600 | 2200 | 700
GMF-200 108 107 800 | 600 | 2200 | 1700
GMF-300 108 107 800 | 600 | 2200 | 2800
GMF-400 108 200 800 | 600 | 2200 | 3500

220

GMF-500 108 200 800 | 600 | 2200 | 4000
GMF-600 108 200 800 | 600 | 2200 | 4300
GMF-800 108 600 1150 | 600 | 2200 | 6500
GMF-1000 108 600 1150 | 600 | 2200 | 7800

GlllEL Hiitl gL ﬂ'lf?"i“?éllﬁ Hith W SEHEHL &

GUNEL, ibmiEs WP i R , /
JATIEE

EET




XA L A GFM400Ah-48V WA A 4] GFM1000Ah-48V
Double-desk double-row vertical battery group GFM400Ah-48V
Double-desk double-row vertical battery group GFM1000Ah-48V

B 37 A B2 GFM100Ah-48V
Single-desk double-row vertical battery group GFM100Ah-48V

il LS R D22 S iR MR & RIAEL FrIkHE WS HESL G
/ 2




MUZRANL A H 4 GFM400Ah-220V
Double-desk double-row vertical battery group GFM400Ah-220V

T HEL AT 200Ah-48V  Communication Battery Cabinet 200Ah-48V;
T HEL AT 300Ah-48V  Communication Battery Cabinet 300Ah-48V

9 15 Acceptance

9.1 I AR #E Acceptance Standard
SUPER FM GFM 41 & Hith K AR UE A -
JIS C8707-1992 [l Wz g =X 585 da it oz 7R 45 1 5 WL Vit



IEC 896-2 (1995-11) [fl 5z B HTIR & rb I — MCZERAINR vk 28 i 4%t

TB/T8451-96 [if] 5 7 i 47 daf A IR & Lt

YD/T799-1996 315 HI i 7 03 2 4 R & PR it B SRR 56 1%

DL/T637-1997 W42 38 B B & i i T BT R &1

Q/HIZ002-1998 [ #7241 & i it A A oA

Standard complied with for SUPER FM GFM series battery as follows:

JISC8707-1992 Cathode-absorbing Sealed Fixed Lead-acid Battery.

IEC896-2 (1995-11) General Requirements and Test Procedures of Fixed Lead-acid Battery, Part II
Valve-controlled.

JB/T8451-96 Fixed Confinement Valve-controlled Lead-acid Battery.

YD/T799-1996 Confinement Valve-controlled Lead-acid Battery’s Technical Requirements and Test
Procedures for Communication

DL/T637-1997 Valve-controlled Lead-acid Battery’s Technical Specification for Ordering.

Q/HJ 2002-1998 Valve-controlled Lead-acid Battery’s Enterprise Standard.

9.2 KW | Acceptance Rule
X SUPER FM GFM Z #1|E Lt 36 A0 mT LAS% LA BB FR) R TS 6 A D 6 i -
Factory test rule as follows:
L AU, BRI S, WPEIER .
Neat looking, no physical damage, correct polarity.
2. JFE IR 22/ 30mV
Open-circuit voltage differential<30mV.
3. {FRHIEZ/NT£50mV.
Float charge voltage differential<® 50mV
4. TR RAINS .
No liquid-leakage and heat-generating phenomenon.
5. &AW A I NAE 10-49K Pa.
Cracking pressure for safety valve:10-49Kpa
6. IR 10 /NI A JEHL 7 YK AIUE B3 95%.

10h rate discharging capacitance for the first time shall be rated capacitance of 95%.

9.3 BEIAZ Capacity verification

SUPER FM GFM # Rt ™ il CHEAT T 10 /NN AR MO AL i 8 s A& 10, Tl
AL BT HEERA . WA R R R AT AR A% AR R R AE -

SUPER FM GFM factory products having been verified 10h rate capacitance are qualified.
Subsequent operations may be done in accordance with user’s specific requirement for capacitance
verification.

REAZ S =PI T: The verification shall be divided into three steps.

+

: 3B N A R T M R s, 0 SR g S >2.13V AT 4% 7.1.2 A g 7 AT A



HL, R 2 0.005-0.01C10A fREF 3-5 /N IEAAAZN 178 3-5 /M, it 78 i BE AT, R
TFEg o L <2.13V,  NSETBUE 20% 25 98 Jo FRUEA T IR 34 7 v R v

B0 PLOICIO UL 1.80V, RERE 1 /M — U0 R AT, JFoH 5
R, AEKT 95%HUE A g MU 9.5 /Mo (IS AN 25°C g% 7.2.2 EAT R
SRR FFEAT HERD

$=00 s KBGE L I L AT 0 B A L R RS R AT . MR R R, SR I
P
First step: Measure battery’s open-circuit terminal voltage one by one. If the terminal voltage is greater than
2.13V, charge in a cycle mode shall be performed. Replenish for 3-5 hour. If the terminal voltage is equal
to or less than 2.13V, 20 percent of capacitance shall be discharged then charge in a cycle up to full.
Second step: Discharge to 1.8V as 0.1Cjo current. Log discharge current & temperature & voltage every
second hour and calculate the discharge capacitance. The capacitance greater than the rated capacitance of
95% shall be qualified i.e. discharging time is over 9.5h.
(If working temperature is not at 25°C, conversion and comparison must be made in accordance with §
7.2.2)
Third step: Equalizing charge the battery to saturation then switch to float charge. Measure float charge

voltage and view its equalization.

10 {1 543" Operations and Maintenance

® FM GFM RS H it Oy e s N BTy, Bl ORI ], st e i a2 7.5
LK AHITVEB IR R — T J7 k4% 7.1 . & FL e 1 s 70 H N FRLR B b, I b
AHATROE, WARBER 0.01C LUF, JRORFF 3-5 AN IEARANAR N X L b S A 7. w] DL
- FRIsAT

@ The battery is designed for continuous float charge application (also used to charging & Discharging
circularly). Charging equipment should meet requirement of § 7.5. Charging method shall be carried
out according to current limit-voltage constant of § 7.1. Battery current shall gradually reduce while
constant voltage charging tending to stableness. If the current is be low 0.01C and hold for 3-5h,it
indicates that the battery has been charged to 90%-98% and for the current keeping up to 6-10h,it
indicates that the battery has been in a state of fully.

@ FHUB W LIAE-20°C~50°C AT . AR TARIELE by 5~35°C,  n SR B3R AT A A 8T 75 i BV A
1525 CHIZE AT

@ The battery can working at -20 ‘C -+50 ‘C ,Effective working temperature shall be 5-35 °C ,working at
15-25C is the best choice to ensure long service life time.

@ FHbER . WAE MR R P IN AR K R B — e A WERATRAZ A E, HitTT
H L =213V N0 LB RRBRAE R8T, T H s <213V I NS 3T i e e, AR A
PN RIBAT . WURT AT R ERAZ AL 9.3 4 ZREBAE

@® During long period of transportation/storage and installation, the capacitance shall lose a little. The
battery can be put into float charge operation when open-circuit terminal voltage is equal to or greater

than 2.13V with no need of verifying the capacitance otherwise, equalizing charge should be done at



first, then put into of float charge operation. Capacitance verification required should be performed in
accordance with § 9.3.

B R AR Y DA SEBR SR AR — ORI OR R RS, TBUE U A 30% 454 (BL0.1C
JECHL 3 /NI, TR AN N — IR S R R A D L TR IR, TR S I REAT 1
iy 78 AR JA e i TR AT

The battery discharge shall be carried out for practical load for one time each year and keep the stable
discharge current stable during discharging. About 30 percent of rated capacitance shall be discharged
(discharging for 3h as 0.1C current). Measure voltage (including single battery and set of battery) &
discharge current & temperature every 1 hour for one time. After finishing discharge, equalizing charge
and float charge shall be sequentially made.

B T I — R B A H s e LM, R AT N AN oS AR TE AR, IR R S R I
ek FFRHENIAE] 7.1.0 Bk, JFRFRE 1%2 W,

Measure single battery voltage and terminal voltage each month for one time. cheek whether abnormal
deformation and heat-generating exists and logs complete operation. General float charge voltage shall
be within 1% in accordance with § 7.1.1 required.

REAE A — SR LA N A, RSN R R RUEIR,  JRhY A SE
Check whether connecting wire is secure and corrosion exists. Tighten up to specified torque while
loosing and replac the corrosive part.

AN G TN gD s 2 R LA B A L b AR, ORI S P R A R AP AR T H A
B4k, B e B Al i bl SO e YR, B EANE RS, I B
. ﬁ .

Don't individually add /exclude a few single battery loads from set of battery to prevent from unequally
single battery capacitance and uniform charging. IF take some as other power supply from the whole
set of battery or put them not in a whole when charging, superpose them on the whole set of battery
while discharging.

IEH R RIS AT EIM TS, QUL BLEL N SO0 AT i 7 .

Equalizing charge shall be made when following cases happened

O EEFFH, R 0.1V,

Voltage bias is greater than 0.1V while float charging normally.

@ A B R RAGT 2.18V.

Unique single battery voltage is lower than 2.18V.

Q) fFhfWE B 3 A H.

Lay-aside time is over 3 months.

@ KIEARFFRIER, B PAERAT

Float charge requirement can’t reach for a long period, do it for one time each half year.
() JHHLIE 24 /NI A RN TR

Charging in time wasn't carried out within 24h after discharging.

OIS R NE S G



Little current discharging deeply for a long period.

@ i
AT R HEAT AT FE HL o

R CIFUR T IE 20%)

T (AR 1.5V) Fid

HE i G

THE R 10%)

Discharging with overcurrent (greater than 20% specified), discharging with overvoltage (each grid

reduced 1.5V) and discharging with overcapacitance (greater than the rated capacitance of 10%,equalizing

charge must be done at once ).

® R 5-20°C, AEJRCH ONIE Y, Gl

FHL.

)

® Lo PEKHLI AT H S R 4 A

)

® 12V RAIEE N 50-100 ‘LW FIF AR, Wil Al 3 4,
.

)

and for 2Vseries to be 10 years.

AN, =

AN TR R i N AT 1

Optimum storage temperature is 5~20°C,clean storage locality, good air ventilation ,no moist.

Great current charging/discharging sequentially shall shorten the battery’s service life time

2V RIGTE A B 731y 10

Float charge application life designed shall be 3 years for/12V series with capacitance of 50~100AH

11 & Hh s W SR R 777 Common failures & Trouble-shootings

z [ b 2 IR TR 5%

N Failure Phenomenon Trouble-shooting

[
VAR IBAT WU R m (KT | FBZK K TR T v, B M I R, A i | R P IS P MR, B Sy
2.30V) 4 Jd o N o IV

1 | Float charge voltage is too
high(>2.30V)

Great water consumption,
temperature increases, battery

deformation, life time shortens

Regulate the voltage or replace
the damaged voltage controlled

component

Y1 78 B BN 78 HL I
FegEHIR R CRT 2.40V)
2 | Voltage is too high ( >
2.40V) while equalizing

charge or replenishing

gE LA _LARAL, (H R L,
Same as the last and the result is

more serious

VIR AL
Regulate the voltage controlled

value

s R (T

MR Eh AL, R RIS

VRS I, e .

2.20V) Sulphation and capacitance decreases | Regulate the voltage controlled
3 | Voltage is too low ( < value

2.20V = in float charge

operation

FAH K CRT | FKER, RETE, b, | R,

0.2CA) PR, Taniid. (ELEN LRS-

Charging current is too
great (>>0.2CA)

Great water consumption temperature

increases battery deformation even

Lower the charging current,

repair the equipment without




crack life time shortens

power-on

SRR
Mean environment

temperature is too high

M2, RIIER, e iy
Ko TN, > T

Water consumption increases due to

TR0 A ECR A 25
Reinforce air ventilation or use

air-conditioner

> evaporation and float current rises to
accelerate corrosion, lifetime
decreases.
FEHUANBEFL I W T FoKEIG R, AT R, KHIATRE | (BB
Can't break charging FECRMM AR . Repair the equipment with
6 Water consumption increases and | power cut
temperature rises, the set of battery
shall be damaged
AR CONE) il | R, IR, A | SLEHE T LR AR, N T
Charging is long-term | JBCHLFIBRIR b1k, HEAL, IT¥If .
insufficient Sulphation, discharge speeds up, | Necessary charging muse be
7 charger of discharging deeply and | performed immediately and
sulphation shall emerge equalizing charge then float
charge shall be carried out
sequentially.
) JE BRI R AL | FBCR, BRI, WA 7o, B S AR A T
H Self-discharge, sulphation Fo

8 | No using of battery for Charging the battery including

long term after delivery equalizing charge then float
charge

NG IR AL, A R B se L, BRI B IE R 78

Discharging deeply Sulphation, capacitance reduces ORI HL AT 7 .

9 Equalizing charging/charging
with greater capacitance than
normal

VB Cndg ) — | BT L Yt b, LA KA
7w Service life time decreases .

10 | Discharging deeply Absolutely avoid the case,
happens often (e.g.once install  larger  capacitance
each month) battery
FL VL T PR S T R ECE 24 | BRIR ER AL IS RIFE HE, /O AT 21
NI EL EANBEAT L Sulphation FaHL

11 | No charging after battery Charge at once and equalized

discharging with in 24h

open-circuit lay-aside

charge carefully

12

[N I L s 5

FEFS L I B ol e o L e

Fr Ay, AT -




JEThie 5C A
High AC ripple current

causes temperature rising 5

M, A R A A
Float charge voltage drops especially
for discharged battery frequently,

Check charger and diminish

AC component

C or so emerging the case shall lead to the

whole batteries-damaged.
HEAS L 2 B AN | W T, DA ROR Rt A e . | N A S, A48 2 T LA
AR Terminals burnt up even to wear the | FrIEH FLk.

13 | The whole set of battery or | whole set of battery or the single | Absolutely avoid the case,
a single battery's exterior | battery check connection wire with
short circuit happens insulation tools
F 0 P Tt A S | M R S R L, RTRE IR | N4 S, — BRI ST R
1 HEyias LAy . Ja R SRR | R AR R ek

" Positive /Negative polarity | The battery is damaged. Rectifier and | Absolutely avoid the case,
is connected reversely electric unit shall be probably | reverse the polarity

damaged. The result is same as that

of short circuit
B IHAIREER L | g Ay, b it A B 1 R ) e A R — 5
e Charge voltage isn't uniform, the | HLIZH F1iztT.

15 New & . old batt.erie.s batteries' life time shortens New & old Dbatteries
operates  In - a - cireutt shouldn't be connected in a
simultaneously circuit
WA AN X [ KA. FEECRIB R, FLA | R AT B R AL BT T

16 Screw isn't tightened KK o Ji B R A

Sparkwear occurs, wire and/or battery | Clean and dry out all the parts
generate heat even to cause a fire then tighten the screw.
LA R AL T U/ R f PSRN P T S
Liquid leakage arises in | Decrease electrolyte [ | S WAL /e ] 8
17 the place of safety valve Clear away remove electrolyte
in time, tighten the safety
valve, replace the valve if
serious
g 5~ AL NE PR Jig A B L I AT

18 Acid leakage emerges in | Etch blocks Remove acid and have

the place of terminals anti-corrosive treatment,

Replace the battery if serious.

12 ERR%E BREE B R

Technical service and quality information feedback




) HY P A it 222k A ] S5 R4 50K, i At D v g o e i

Techniques including installation & operation & maintenance shall be passed on users in order to solve
practical problem during application.

TR, AN R i AR S B B % A

Battery panels and spare parts for repair shall be furnished according to user's need.

AR e IR R R Ak S5, AR S .

Services relating to erection, commissioning and technical guide shall be fulfilled with favorable price
and reasonable cost.

I EOR BRI BT T AR . TR,

Assists to buy on user's behalf instruments and tools that required for a special purpose.

WA T R S R PP AL

Collects user's views on our products.

SRR BRI R o ) AL

Solves the user's views and quality problems timely.

FAw BB, SN K ab B SR e g D

Returns solvents to the user according to information feedback schedule.

J& T IA T P R, R T eE. e kS BT JE A S L L, R
BIMSS, BB RIS RAPRLAR 2 il T isfid R i s it il ,  FOBob RbsoA g, %
o e 5 A 2L

We shall be responsible to repair, replace and /or supplement at our expense due to quality problem of
products. We shall serve for the user timely for problems due to incorrect operation and repair cost &
material cost shall be born by the user. In case of any damage to the battery due to transportation, the
user shall be responsible for material cost and for repair service supplied by us.

FBRPEAR SO, QAR M bRE . oA TEE . RO BT R AR P AR
TIES P AR A SO BRI SS (HHE FR G A ) A v

Various technical documentation relating to battery's standard, product drawings, technology standard,
technical agreement signed by the two parties, current technical handbook and product samples shall be

considered as standard of technical service and acceptance.

ECHEE A RAH
Starlight Power Industrial Company Limited
bk AR SE T REIIX A220
Address: A220 Guoning Industrial Park,Golden 1st RD,Nancheng,Dongguan 523080,Guangdong,China.
MHLTel: +86-769-2298 3203
fEHFax: +86-769-89800019 Hf4wPostal number: 523000
http//:www. starlitepower. com E-mail:sales@starlitepower.com
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