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Zn+2NH
4
CI+2Mno

�
�ZnCI

2
+2NH

3
+2MnO

2
+H

2
O

+ C C C

- Zn Zn

NH4CI + NH4CI + NaOH +

MnO2 MnO2

50 AH 50AH to 100 AH 500 AH

1.5 V 1.5 V 1.5 V

1.1 V 1.1 V 0.9 V

Specific Gravity +

Capacity 40 AH, 80 AH,

400 AH 80 AH
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A. +ve PLATE Pbo2 +ve
terminal 

B. -ve PLATE Pb .-ve 
.+ve 

C. 

D. 
E. PVC 
F. Level
G. 
H. .+ve .-ve 

I. 

Ni-CD

��

PERCENTAGE OF POLARISATION

%
% = (E-V)/E x 100 V= 

E = 
Internal

Resistance

2��
r�� d

r�� 1/A

Age Age

E V I

E-V = r
I
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E.M.F. = + 
E = V + Ir r = 
Ir = E - V

r = E - V I = V/R
I

r = E - V � �r = RX (E - V)
         V/R                  (V)

A LOCAL ACTION -ve

B POLARISATION +ve

Mno2 Deploriser

i v
ii

COMBINATION OF CELLS

i Series ii Parallel iii Series-parallel Connections

SERIES CONNECTION +ve -ve
+ve -ve

=

=
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PARALLEL CONNECTIONS

+ve -ve

=

=

SERIES-PARALLEL CONNECTIONS 

Paralle

AH
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CONSTANT CURRENT METHOD
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PbO + H
2
SO

4
 PbSO

4
 + H

2
O

+ve 
-ve SO

4

Pb + SO
4

- - PbSO
4
 - 2e - -

PbSO
4

I.
II. 80AH

80/25 = 3.2 Amp
III.

6x2.2x120/100=16v
IV. 2.2V +

H
2
SO

4

i
ii H

2
SO
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iii H
2
SO

4

iv
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vi � H2SO4

vii oC

viii
ix
x

�
xi

xii
xiii

i
ii

iii AH/25

iv v
�

v
vi

vii oC

viii
AH/10

ix

A. BOOST CHARGING QUICK CHARGING

B. FLOAT CHARGING

AC

main

C. TRICKLE CHARGING
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current mA 400 AH 400 mA

COMPARATIVE DATA OF SECONDARY CELLS

MAKE OF BATTERY STANDARD AMCD CHLORIDE AMCO STANDARD
50G 2A ST 40 TB 401 SI  80 Spg.  5A

CAPACITY AT 10 HOURS 40 AH 40 AH 40 AH 80 AH 100 AH
RATE OF DISCHARGE
FIRST         CHARGE 2 AMP. 1.6 AMP. 5 AMP. 3.2 AMP. 5 AMP.
CURRENT
FIRST CHARGE AH INPUT 200 AH 1.6X80 210 AH 3.2X80=256 ah 500 AH

= 128 AH (APPX) Not
(APPX) Mentiond

NORMAL RECHARGE 4. Amp. 5.5 Amp. Not 11.2 Amp. 10 Amp.
Mentioned

FINISHING   CHARGE 1.5 Amp. 2.8 Amp. 2.5 Amp. 5.6 Amp. 4 Amp.
CURRENT
QUANTITY OF ACID PER 2 LETER Not 1.4 LETER Not 2.2 LETER
CELLSFOR FIRST FILLING Mentioned Mentioned
SP. GR. OF ELECTROLYTE 1.210 1.200 1.200 1.200 1.210
OF FULLY CHARGED +. 005 +. 005 +. 005 +. 005 +. 0005
TIME OF INITIAL CHARGING 100 HRS 80 HRS 66  HRS 80  HRS 100  HRS
MAX. PERMISSIBLE OF CELL 2.55 V 2.4 V 2.7 V 2.4 V 2.55 V
MAX. PERMISSIBLE 50 C 50 C 50 C 50 C 50 C
TEMP. DURING CHARGING
SPECIFIC GRAVITY OF 1.190 1.190 1.190 1.80 1.190
ACID FOR FIRST FILLING
END OF. OF CYCLES OF 2 2 2/3 2 2
CHARGE / DISCHARGE
END POINT VOLTAGE OF 1.8 V 1.8 V 1.8 V 1.8 V 1.8 V
CELL

i Sulphation

ii Buckling
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iii Internal Short Circuit

iv Loss of Capacity

v Internal Discharge

vi Low Density of Electrolyte

vii High Density of Electolyte

viii Reverse Voltage
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ix Shedding

x Sludge

xi Open Circuit

xii Temperature Trouble

Separaters

VALVE REGULATED ACID BATTERIES

glass mat separator

VRLA

saturate

VRLA Patented

MFX alloy

Pb - Ca alloy

VRLA Oxygen Recombination Principal

�
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�

�

� Self Discharge

� Vertical Horizontal

STACK

�
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AC DC 

Selector Switch, 
D.C. 

A STEP DOWN TRANSFORMER VOLT AC

AC v v v v v 

B RECTIFIER AC DC

C REGULATOR SWITCH

D FILTER CIRCUIT DC DC Smooth DC

E VOLT METER

F AMPERER METER

G DC DC. OUTPUT TERMINAL

VA 
= x x AH/10 + x 

x
 V AH A

= 24x6x (120/10+2)x2.5

0.8x0.90

AC, 
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= 7000 VA       = 7KVA

= (AH/10+ ) x 2.5

= (120/10+2) x 2.5

= 0.35 A

Recommended Maxi. Permissible load

AH/10 Recommended Maximum

current rating Permissible

AH AH x 2.5/10 Load AH

x1.5/10

1 40 4 10 6

2 80 8 20 12

3 120 12 30 18

4 200 20 50 30

Auto float Auto Boost Auto
float mode 2.12V/ 2.3V/ 

PCB Boost

Auto Float/Auto Boost 
Boost Mode

2.4V Float

Auto 
LED

DC

AC

HRC

PCB
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2.12V

2.3V

AC LEC AC

LED

LED

LED Auto

LED LED

LED

LED

LED LED

Auto SSE/SE/

AC

Mutual Inducation

EMF 

N2 � I
1 

M 

N2�2���I
1
, N2�2 = M
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Step Up

Stap Down

mA VDC
= 

Pp = Ps
Vplp = Psls
Vp = Is

Vs = Ip

NS = Np =
Vp = Ip =
Uls = Vs =

= No Full Load Voltage

      No Load Voltage

DC AC

Transister

SCR
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UPS

AC

ON UPS

AC

AC
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IPS

DC

SMPS

DC DC-DC

DC AC AC 

IPS RRI

CVT - SIGNAL

(N+1+1)

(160-270)

CVT-TRACK

1, 2

Auto C/o
Swtich

V

2v, 50A

2v, 5.0A

Spare/Weak Cell Ch.

Motor

Inventor

110V, 20A

V

>

Cold
Standby

>

>

V

(

Transformer

V

>> >

V

2.2Vx55cell
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+VE -VE 
IMPUR DOPED 

P-type 
Silicon Electron Phosphorus 
Silicon Electron Electrron N-Type 

P-N Diode 

+ve -ve 

P-Type  Silicon N-Type silicon 0001 mm
P-Type Silicon Photons

lksyj iSuy
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P-Type Silicon N-Type Silicon 
P-Type Silicon

Electron -ve N-Type Silicon +ve
EMF

50mm, 70mm 100mm 
100ma 

Solar Array 

TBP 1235/1238,
TBP 1222, SR1210m SR 1222/1217/1212 TBP 1235/1238 

100mm
3mm 
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50mm/70mm/100mm 
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Installed load 

unskilled
Trouble free

HKT
RRI/PI External Internal 
Block i nstrument Token/Tokenless 
Outer/Warner Distant Signals

a
X = 

= X X 
= 

b = 
nverts efficiency 

A.C. D.C.
c = AC + DC 
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12V/4W 

4Wx10x24 = 960 watt 12V AH
P = V1  Hrs
      12V

= 960/12 = 80 AH
= 80 AH x 1.5 (SAFETY FACTOR) = 120 AH

12V/30W 2A 
12V/30W 

16AH 
= 4Wx10x8

                                  12
= 26.64 AH

= 120 + 26.64 = 146.64AH  ~ 150AH
= 150    = 7.5 ~ 8  

10x2

Electronic control limit component 
Bird Spikes 
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