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GENERAL DESCRIPTION

The Battery Charger is for charging the Battery in various modes and at the same time, to supply the
load requirement. The system basically consists of Two Float cum Boost Chargers, One DC
Distribution Board and One AC Distribution Board. Each Charger consists of Double Wound Input
Transformer, Rectifier Bridge Circuit, Filter Circuit, AC Input Circuit Breaker and DC Output Fuse.
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The Battery Chargers works from 160-270V AC, Single Phase, 50Hz Supply. The Chargers are
capable of delivering the full rated load at the specified voltage at output terminals. This voltage is
maintained for AC Input variation of 160 to 270V AC and Load variation from 10 to 100% of rated

full load.

i
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PRINCIPLE OF OPERATION

During normal operation, one of the Chargers will be in ON condition, supplying to Load and

‘ Battery charging requirements and other charger is made OFF. If main charger fails to supply DC
. power, then standby will automatically come into picture and take over the functions of failed

charger without interruption to the load.

BATTERY CHARGING

Provision is there to select the type of Battery being charged and according to selection, charging
voltages and current limit values can be adjusted using potentiometers.

TR E S ENY
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Suppose if the Battery Selector Switch is at VRLA position, provision is there to change the Battery
either in Auto Mode or in Manual Float or in Manual Boost depending upon

5 AUTO/FLOAT/BOOST Selector Switch position. In auto mode, battery can be charged
: automatically either in float or boost depending upon the current drawn by the battery. Provision is
also there to select float or boost manually through the same AUTO/FLOAT/BOOST Selector

- Switch.

Suppose if the battery selector switch is at Station Battery position, then provision is there to select
float or boost or equalize modes manually through FLOAT/BOOST/EQUALIZE Selector Switch.

Battery current limit can be adjusted to desired value from 20 to 100% of charging current through
battery current limit potentiometer, provided inside the cubicle.

)
IT IS RECOMMENDED TO ISOLATE THE LOAD DURING EQUALIZING CHARGING

OF THE BATTERY.

DROPPER DIODE CIRCUIT

Adequately rated dropper diodes are provided in the load path to limit the output voltage to load
acceptable level i.e. 52V DC. Necessary shorting contactors are provided to bypass the dropper
diodes during Mains failure and battery float charging. The no. of dropper diodes which are to be
connected can be controlled by a master voltage detector card, which is provided before the dropper

diode circuit, which senses the load path voltage continuously.

All the above components are housed in three different cubicles of equal height and depth,
constructed with sheet steel of CRCA. The cabinets are provided with front and back door for easy
accessibility and maintainability. All the meters, meter selector switches, control switches and-mimic
panel are provided on the front door. Terminations for AC Input, DC Output and Battery Input are

provided at the bottom of the cabinet.
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TECHNICAL SPECIFICATION OF THE BATTERY CHARGER

Type : DUALFLOAT CUM BOOST CHARGER WITH DROPPER DIODE
CIRCUIT, AC DISTRIBUTION & DC DISTRIBUTION BOARDS

Rating : 48V/35A Dual FCBC (FCBC-1 and FCBC-2)
(Suitable for 48V/200AH VRLA Battery of 24 Cells)

1. ACINPUT
a. Voltage + 160-270V AC (230V AC + 18%, -31%)
b. Frequency . 50Hz+5%
c. Phase, Wire . Single Phase
2. DC OUTPUT
a. Float cum Boost Charger - 1 & 2 for VRLA Battery
i. Float Voltage . 48V to 54V DC adjustable
~ ii. Boost Voltage : 50V to 56V DC adjustable
- iii. Regulation . Better than % 1% of set value for line variation of 230V AC + 10%
iv. Ripple :  Less than SmV Psophometric without Battery
v. Current : 35A :

b. Float cum Boost Charger — 1 & 2 for NVRLA Battery

i. Float Voltage . 48V to 52V DC adjustable

ii. Boost Voltage  : 50V to 58V DC adjustable

iii. Equalize Voltage : 56V to 65V DC adjustable

iv. Regulation :  Better than + 1% of set value for line variation of 230V AC + 10%
v. Ripple :  Less than 5SmV Psophometric without Battery

vi. Current : 35A

c. System O/P voltage: Max. 52V (VRLA)/54V (NVRLA) DC + 1% at load terminals after

Dropper Diode Circuit
¢. Efficiency . Not less than 75% at full load at nominal AC Input
3. METERS . Following analog type meters of 96 x 96 with 90° deflection and
-~ +1.5% accuracy class will be provided in the system for measuring

the respective parameters:

DC Voltmeter with Selector Switch
DC Ammeter with Selector Switch
Battery Charge / Discharge Ammeter

4. INDICATIONS : - Clustered LED Lamps will be provided at AC Input for Mains ON condition.
LED Indicators will be provided for the following conditions with audio
alarm for abnormal conditions:

InFCBC-1&2

Rectifier Fuse Blown

DC Over Load

Charger Fail

Filter Capacitor Fuse Blown

a0 o'

Common )’

DC Over Voltage
MEIL-MAYTAS-KBL (JV) b. DC Under Voltage / Battery Low

AC Mains Fail
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5. PROTECTIONS: Following protections will be provided in the system:

a. AC Input Circuit Breaker (MCB) for both FCBC-1 & 2

Fast acting Semiconductor fuses for the rectifier bridge for
both FCBC-1 & 2

DC OV Cutback protection for both FCBC - 1 & 2

Charger DC Output fuses for both FCBC - 1 & 2

Under Voltage Protection (i.e. Isolation of Battery from Load)
Battery Path Current Limit with Potentiometer.

DC Over Load for both FCBC -1 & 2

Filter Circuit Fuses

AC input MCB for both FCBC -1 & 2

Float/Boost Selector switch for both FCBC — 1 & 2
Float, Boost & Equalize Voltage variable POTs
Battery Current limit adjustment POT.

Battery Current limiting ON/OFF Selector Switch.
Battery Input ON/OFF Rotary Switch

DC Over Voltage Reset Push Buttons.

Lamp Test Push Button

Door Lamp Push Button for both FCBC — 1 & 2
Alarm Silence Push Button

=
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6. CONTROLS & :
SWITCHES
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7. SPECIAL FEATURES

Soft start on DC side

Class-F insulation for all Magnetics

Automatic Voltage Regulation using dlgltal controlled logic.
Filter circuit to limit ripple

Separate Battery path current limiting

Automatic changeover from float to boost and vice versa,
based on current drawn by the battery for VRLA Battery.

me D op

8. DC DISTRIBUTION BOARD
Outgoing Feeders : 6A —1P - MCB - 18 Nos.
9. ACDISTRIBUTION BOARD

Outgoing Feeders : 6A —SPN-MCB - 6 Nos.

10. GENERAL
a. Cabinet :  Free Standing, Floor Mounting Type, Sheet Steel
- Construction, easy access for Installation and
Maintenance, Cable Entry at bottom.

b. Colour . Silver Ash
c. Protection : IP-30 Cholbi
d. Temperature : 0to50°C

. range of Operation > Chief Engineer / Telecom & T

1 APTRANSCO, Vidyut Scudha,

e. Relative humidity .: 0% to 95% non-condensing. yadala . Vijayawada-520 604,

4
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CHARGER THEORY

The system basically consists of two similar Float cum Boost Chargers and a Battery Bank. The
both chargers are similar in nature and works on the same principle. These chargers are rated to
meet the requirement of Load and Battery charging current as specified. For clear understanding
of system description, refer schematic drawing enclosed.

The Float cum Boost Charger - 1 & 2 are of full wave half controlled configuration and having
constant voltage/current limit characteristic depending upon the mode of operation. Each Float
cum Boost chargers consist of double wound input step down transformer, SCR/Diode rectifier
bridge, charger control board, Auto/Float/Boost selector switch, LC filter circuit, AC Input
Circuit Breakers, Battery input ON/OFF switch, Blocking diode, DC output fuse and Alarm
Circuit. .

The Float cum Boost chargers - 1 & 2 are connected to the AC input power through (CB
401/501). The Input transformer (T401/501) step down the input AC Voltage to the required
- level and is connected to the rectifier bridge (SCR/V 401-402/501-502) through Fast acting
Semiconductor Fuses (FU 401/501). The charger control board PC 401/501 provides gate signals
to these SCR's at appropriate timing depending on the output voltage/current feed back. The
Rectifier DC is connected to DC filter (L. 401 & 402/ 501 & 502and C 403 & 405/ 503 & 505/C
1) which in turn filters out all Harmonics and provide DC voltage with low ripple content as
specified. The Blocking diode (V404/504) prevents reverse current flow into the charger. The
output voltage of Float cum Boost Charger is adjusted using the potentiometer R 401-402/501-
502 respectively. '

The shunt SH 401/501 provides the current feedback to the charger control board PC 401/501
which causes the unit to go into current limit beyond the set value. This characteristics causes
the output voltage to go down when the battery is run down, so as to maintain a constant level of
charging current.

The Battery ammeter P2 with shunt SH 1 provided monitor the battery charge and discharge
current. The DC voltmeter P1 monitor the output voltages FCBC-1/FCBC-2/Load/Battery
through selector switch(S1).The DC ammeter (P 3) monitor output currents of FCBC-1/FCBC-2.
Battery current limit adjust potentiometer (R13) is provided with selector switch to limit the
Battery current.

The system is having LED indicators for different operating conditions. An audio alarm is
provided which can be heard during any fault conditions. All fault conditions and indicators are
derived through the alarm control board (PC 6). This PC 6 consists of triggering and reset circuit
for alarm. For any indication of fault condition this board supplies power to the corresponding
LED and activate the alarm for faulty condition.

Alarm can be disabled by pressing the alarm silence pushbutton (PB 2), however, the LED will
be glowing continuously until the fault is rectified. Lamp test push button (PB 1) is provided to
test the alarm and LEDs connected through PC 6.
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PRINCIPLE OF OPERATION

During normal operation Float cum Boost Charger - 1 is in ON condition and Float cum Boost
Charger - 2 is made OFF. During this operation FCBC - 1 supplies the Load current and battery
charging current. If FCBC - 1 fails FCBC - 2 will automatically come into operation without
interruption to Load. During mains failure condition, load is supplied by the Battery Bank.

During normal operation the FCBC-1 supplies load current as well as trickle (Float) current to the
battery. At this stage the output of FCBC-2 is made OFF. The common mode selector switch (SW
4) is kept in Auto Mode (FCBC-1 in Auto position) to select the battery-charging mode (Float or
Boost) automatically based on battery condition.

The Master Auto current detector board PC 1 senses the battery charging current, through Relay
board and whenever the Float charging current is more than the preset value, it changes the status
of its Relay potential FCBC-1ee contacts and the batteries starts getting charged in Boost mode.
Whenever the battery is fully charged and charging current comes down the preset value the
current detector board PC 1 changes its Relay contacts status and makes the boost charger OFF.

Provision is available to put the batteries in Boost Charge mode manually by using the selector
switch SW 4. This manual mode overrides the battery condition and switches ON the boost

charger and the batteries will be kept in boost mode. Whenever the FCBC-1 fails the FCBC-2
goes into Float mode automatically and starts supplying the load and battery charging current.

MEIL-MAYTAS-KBL (JV)
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N 1 i FRONT PANEL DESCRIPTION DETALS
< FINE MESH A FINE MESH FINE MESH KT DES DESCRIPTION
: Q401/501 | AC INPUT ON/OFF CIRCUT BREAKER (FCBC-1/2)
5 -5 ACDB OUTPUT ON/OFF CIRCUIT BREAKERS.
a 3 Q7-24 DCDB OUTPUT ON/OFF CIRCUIT BREAKERS. 4
g i H1 MAINS ON NEON LAMP
° —_— —0 P1 0C VOLIMETER
— P2 BATTERY AMMETER
TOP VIEW P3 CHARGER OUTPUT AMMETER. —
R401/501 | VRLA BATT.FLOKT VOLTAGE ADUST ~
(WITHOLT CaioPY PAIE) 8 mz//gz VRLA BATT.BOCST VOLTAGE ADUST POT (FTBC—1/2)
CANOPY PANEL? — pCBC—1 sc F = /505 | LA BATT. FLOAT VOLTAGE AUST POT (FCBC-1/2)
N — CBC—2 __i_1s00 R406/506 | LA BATT. BOOST VOLTAGE ADVUST POT (FCBC—1/2) B
2 4 —1425 R407/507 | LA BATT. EQUALISE VOLTAGE ADIUST POT (FCBC—1/2)
€ b LI R13 CURRENT LIMIT ADJUST POT
H 1P M N st DC VOLTS SELECT SHITCH
e | 82 BATTERY INPUT ON/OFF SWITCH.
£ BoLTaNUT \.DOOR_LOCK 3 BATIERY CURRENT LIMIT SELECT SWITCH
5 s st ALTO/FLOAT/BOGST SELECT SWITCH.
s s s+ 5 AMMETER SELECT SWITCH
< [Dss (s S5 BATTERY SELECT SWITCH K
3 L] ($BATTSA01 hy | Ll il S7 MODE SELECT SWITCH FOR CONVENTIONAL BATTERY.
H LR R i ‘r b ceeeey S$401,501.8 | DOOR LAMP POWER ON/OFF SWITCH
a M2 & 4
: & e 1
-
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< OUTPUT TER. P po—
§ SROUND BUSBAR TouNGH 1. MATERIL OF THE CABINET IS CRCA MS SHEET.
£ 23 X _Bmm COPPER m FRAUE FRONT DOORS ARE Zmm THCK & REMANING DOORS
n: ° ° ° AND PANELS ARE 1.25mm THICK.
5 2. CABINET WILL BE PANTED WITH SLVER ASH.
8 100 )
2 C | ] _ 3. BACK DOORSASIDE PANELS SHALL BE PROVIDED WITH SLOTS. &
o FRONT VIEW 0 4. PROTECTION CLASS SHALL BE P-30 AS PER IS2147.
a GROUND BUSBAR n 2
2 R B = N%Tn "':T 5. EXTRA MCE'S CUTOUTS CLOSE WITH DUWYS i
[ N 5 FRONT N [
5 ] 1 1 —s0
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< | | | ) R13,5W2,3,8 CAN BE ACCESSIBLE AFTER OPENING THE FRONT DOOR.
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