BIHAR STATE POWER TRANSMISSION COMPANY LTD., PATNA
A subsidiary company of Bihar State Power (Holding) Company Ltd., Patna
CIN - U74110BR2012SGC018889
[SAVE ENERGY FOR BENEFIT OF SELF AND NATION]
Head Office, Vidyut Bhawan, Bailey Road, Patna — 800021
E-mail address — ceplanningengg@gmail.com , engg.dept@bsptel.bihar.gov.in
. Website - www.bsptcLin
Letter No, C.E. (P&E) 172/2023 35 / BSPTCL, Patna Dated | | N EAvES
From,

Kumar Prasant
Chief Engineer (P&E)
To,
JV of M/s ABN Tower & Transmission Pvt. Ltd.(Lead partner)
and M/s BinodConstruction(JV partner)
Godrej Genesis Building,Unit No.609,Plot No.XI,
6" Floor,Block EP & GP,Sector-V,Salt Lake
Kolkata-700091
Email:- infol@abntower.com
Sub.:-  Adoption of vendor of M/s Amara Raja Power Systems Ltd, Tirupati Andhra Pradesh for
supply of 220V/50A & 48V/50A Dual Float Cum Boost Charger and 220V/300AH &
48V/300AH VRLA Battery along with adoption of GTP & drawing for Construction of
2x50MVA. 132/33KV GSS Bhorey (Dist.Gopalganj) including residential quarter with
construction of associated 02 nos. 132KV Line bays at GSS Hathua & Construction of its
associated 132KV D/C Bhorey-Hathua Tr. Line with ACSR Panther Conductor (Line
length-60RKM) on turnkey basis under state plan against NIT-10/PR/BSPTCL/2023 .

Ref.:- 1. NIT No.- 10/PR/BSPTCL/2023.
2. NOA No.- 13(service), Dated-01.09.23 & 12(supply), Dated-01.09.23
3. Your Letter no.- ABN/23-24/10/BSPTCL/RL-1423, Dated-09.01.2024
4. This office Letter no.- 324, Dated-08.04.2022

o

With reference to subject noted above, your request for adoption of vendor of M/s Amara
Raja Power Systems Ltd, Tirupati Andhra Pradesh for supply of 220V/50A & 48V/50A Dual Float
Cum Boost Charger and 220V/300AH & 48V/300AH VRLA Battery along with adoption of GTP
& drawing from NIT- 10/PR/BSPTCL/2021 against NIT-10/PR/BSPTCL/2023 is hereby considered
with modifications on the risk and responsibility of M/s ABN Tower & Transmission Pvt.
Ltd.(Lead partner) JV with M/s Binod Construction(JV partner).

Please note that this approval and issue of this letter does not absolve you from any
contractual responsibility in terms of quality and correctness of the material and should be strictly in
accordance with the tender specifications/ISS/IEC. If at any time, any abnormality is observed,
BSPTCL reserves the right to withdraw this approval with immediate effect without any pre-
intimation.

Encl: As above. Yours faithffplly

X
0'(%\“\

( Kumar Prasant)

éfhief Engineer (P&E)
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TECHNICAL PACKAGE OF
C/50A DUAL FLOAT CUM BOOST CHARGER
(STANDBY LOGIC)

(Suitable for 220V/300AH VRLA/NVRLA Battery of 110
Cells) I

220VD

CUSTOMER : GUPTA POWER INFRASTRUCTURE
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SPECIAL NOTE

DRAWINGS/DOCUMENTS MAY UNDERGO FEW CHANGES/
MODIFICATIONS DURING DETAILED ENGINEERING STAGE
WHICH DOESN’T AFFECT THE CUSTOMER REQUIREMENT

APL-5200005229, REV.0, DATED: 04.03.2022 Page 2 of 11




i

GENERAL DESCRIPTION

The Battery Charger System basically consists of Two Float Cum Boost Chargers with an
Interlocking Circuit called Smart Switch (Common Circuit for FCBC-1 & FCBC-2). Each
Float cum Boost Charger is capable to supply the Load and Battery Charging requirements.
In normal mode of operation, FCBC-1 will float charge the battery and feeds the load and
FCBC-2 will be in OFF condition. When FCBC-1 fails, the other Charger, FCBC-2 comes
into operation automatically and supplies to the Load and Battery Bank.

Smart Switch is the main circuit which controls entire charger system by communicating
with FCBC-1 & FCBC-2 and activating them as per the requirement. It performs the
operations like when FCBC-1 has to work; when FCBC-2 has to work and in which mode;
when both FCBC-1 & FCBC-2 has to work etc. Also, smart switch measures the load and
battery parameters like load voltage, load current, battery voltage, battery charge/discharge
currents etc. It also generates annunciations like DC Under Voltage, DC Over Voltage,
Battery Under Voltage, Battery Over Voltage, Battery Earth Fault, Battery Fuse Fail etc.

Each Float cum Boost Charger is a rectifier unit which works on 3-phase AC input power
supply and gives required DC voltage as output, delivering certain amount of power as
demanded by the application. Conventionally this kind of rectifier unit is controlled manually
and is analog control. However the analog portion of the control circuit has been replaced
here in this charger with a microcontroller. Advanced microcontroller has been selected for
this application. This controller section not only provides accuracy of operations but also
adds the ability of communication. Block diagram of one such rectifier unit is shown below
in Fig.1.

FUNCTIONAL BLOCK DIAGRAM OF
MICRO BASED RECTIFIER UNIT

i
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) Amara Raja Power Systems Limited
Also, Single Line Diagram of Total Battery Charger System is shown below in Fig. 2.
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Rectifier unit consists of a transformer to bring the input voltage to a required level and also
to provide isolation between input and output. The secondary of the isolation transformer is
fed to SCR Bridge. Initially SCRs will be fired slowly for DC soft start and controls the phase

angle depending upon the output voltage of the charger. The rectified DC is connected to
filter section which in turn filters out all harmonics and provide DC voltage with low ripple
content.

Charger mode of operation can be selected through LCD. The charger will work in FLOAT,
BOOST and AUTO modes. In any mode, monitoring and controlling happens through micro
board. Charger feedback signals are fed to micro board based on which it generates
reference signal. Micro board is provided at front panel to display charger parameters, load
parameters and battery parameters in LCD. Micro board is having LED indicators for different
operating conditions like MAINS ON, CHARGER ON, AC MAINS FAIL, CHARGER FAIL,
SCR FUSE FAIL, FLOAT ON, BOOST ON, CHARGER OVER VOLTAGE, CHARGER
UNDER VOLTAGE, BATTERY OVER VOTLAGE, BATTERY UNDER VOLTAGE, LOAD
OVER VOLTAGE, LOAD UNDER VOLTAGE, BATTERY EARTH FAULT, GROUP ALARM
etc. Based on faulty condition, appropriate LED glows & activates audio alarm. This audio
alarm can be disabled or silenced by setting buzzer in LCD set parameters menu. However,
indicating LED will be glowing continuously until the fault is rectified.

The firing board receives the voltage and current reference signals from micro board. It
generates SCR firing signals based on reference and feedback signals.

Sensing board senses different faulty condition like RECTIQ@\B’L@Q@%E@%ARTH FAULT

etc. and send it to micro board for alarms generaticip\ ; aving potential
free contacts for alarm conditions. /E&ﬁ\'@"‘“ @555;(\03?'«‘3“
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5‘ Amara Raja Power Systems Limited
The Battery Chargers FCBC-1, FCBC-2 & Smart Switch (Common Circuit for both FCBC-1 &
I FCBC-2) are housed in a single cabinet of free standing sheet steel construction. The cabinet

is provided with front & rear doors for easy accessibility. All AC input and DC output
I| switchgear of FCBC-1, FCBC-2 & Smart Switch (Common Circuit for FCBC-1 & FCBC-2) are
provided inside the cabinet at appropriate place for easy accessibility and maintenance.
{ Cable entry is provided at the front bottom of the cabinet. By opening the front door, one can
1 reach the termination easily.

PRINCIPLE OF OPERATION

h|w The Charger Unit is designed in such a way that Float cum Boost Charger-1 (FCBC-1) will

be in ON condition taking care of load and battery charging requirements and Float cum
Boost Charger-2 (FCBC-2) will be in OFF condition. If FCBC-1 fails for any reason, FCBC-2
will cut into the circuit automatically and takes care of both load and battery. Provision is
available to select any of the two chargers manually.

During Normal Operation, the FCBC-1 supplies Load Current as well as Trickle Charges
the Battery. The common Mode Selection in Logic box is kept in Auto to select the Battery
Charging Mode (Float or Boost) automatically based on Battery condition.
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Amara Raja Power Systems Limited

| TECHNICAL SPECIFICATION OF THE BATTERY CHARGER

SCHEME

TYPE
TYPE OF BATTERY
INPUT

a) Three phase Input

220VDC/50A DUAL FLOAT CUM BOOST
CHARGER (STANDBY LOGIC)

FULL WAVE FULL CONTROLLED

220V/300AH VRLA/NVRLA BATTERY OF 110 CELLS

415V AC +10% (Three Phase, Four Wire)

b) Frequency 50Hz + 5%

OUTPUT

a) Output Current 50A

b) Ripple 2% RMS (Without Battery connected)
c) Efficiency > 80%

d) Operating Voltage Ranges

TYPE OF BATTERY VRLA NEREA
No. of Cells 110 Nos. 110 Nos.
Float Voltage (2.25 MPC x 110 Cells) 247.5V DC 247.5V DC
Boost Voltage (2.3VRC for VRLA Battery

& 2.65VPC for NVRLA x 110 Cells) St 2OHBNDC
Equalizing Voltage (2.75 VPC x 110 Nz 302.5V DC

Cells)

Load Voltage (Voltage applied on Load)

247.5VDC when Charger
operates in Float Mode
253VDC when Charger
operates in Boost Mode

247.5VDC when Charger
operates in Float Mode
291.5VDC when Charger
operates in Boost Mode

VOLTAGE REGULATION

Charger output is 1% of the set value in the following conditions in set mode

(FLOAT /BOOST/AUTO)
Load variation

Line variation

Frequency Variations
Temperature Variations
INDICATIONS

10-100%
+10%

+5%

0 °C to +50 °C

Cluster LED Lamps will be provided for “AC Mains ON (R, Y, B)” condition.
The following indications will be indicated by 5mm LEDs in FCBC-1 & FCBC-2:

a) AC Mains ON Green LED
b) Charger ON Green LED 18]
c) Float ON Green LED PPB’Q//\‘{E‘;(abSQ fﬁg
d) Boost ON Amber LED E‘}-»-r‘a:\m“ma\'i":e':seuhet}"f‘\:
e) AC Mains Fail Red LED su\fxf*““"ff;zm(ﬁ\w o 208 oot
G R Y
f) Charger OV Red LED i supeie’ ‘ et
g) Charger UV Red LED . mﬂd\ng'&t} )
h) SCR Fuse Fail Red LED cica' s_'upe‘:‘a Eng‘.nee““ag‘m:ﬁmsd
) Charger Falil Red LED B lp\ann\nq‘gmsa\wm;‘ggmi/
j) Group Alarm Red LED s SHE PO e pand
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P VA Amara Raja Power Systems Limited ]
The followmg indications will be indicated by 5mm LEDs in Smart Switch '
(Common Circuit for FCBC-1 & FCBC-2): ri
a) Battery Fuse Fail 3 Red LED
b) Battery Earth Fault : Red LED
¢} Load Under Voltage : Red LED
d) Load Over Voltage : Red LED Iy
e) Battery Under Voltage ; Red LED
f) Battery Over Voltage ; Red LED
g) Battery Reverse Polarity Red LED (provided at Battery Termination)

DISPLAY
The following parameters will be displayed on LCD of FCBC-1 & FCBC-2:

) AC Input Voltage either Line to Line or Line to Neutral |
b) AC Input Current in each phase
c) Charger Output Voltage
d) Charger Output Current
e) Charger ON/OFF
f) Alarms
The following parameters will be displayed on LCD of Smart Switch (Common
Circuit for FCBC-1 & FCBC-2):
a) Battery Voltage
b) Battery Charging Current/ Discharging Current
c) Load Voltage \1’{ N© |
d) Load Current ePl{"{ /{;GT\ ,‘_(,(_‘\'];73' r

) Alarms 44‘4 0\ ,g_ P
ALARNMS WITH BUZZER f'
The following Alarms will be displayed on FCBC-1 & FCBC-2: %\\’l)’\
a) AC Mains Fail/Out of Limit : Both LCD and LED indication
b) SCR Fuse Fail i Both LCD and LED indication
c¢) Charger Fail : Both LCD and LED indication
d) Charger Under Voltage Both LCD and LED indication \J
e) Charger Over Voltage : Both LCD and LED |ndic$@ O = a\)@‘gﬂ@
f) AC Input CB Trip/OFF : LCD only mﬂ\a‘@“ goi“‘ N
g) DC Output CB Trip/OFF LCD only A mmﬁ‘-"‘“ “ca

: : gunie 90“5'\'0 spe
h) Filter Fuse Fail : LCD only e Ms 0 \ied 2
!) Charger Over Temperature LCD only ““‘“geenﬂg‘ ﬁﬂ‘ﬂéﬁl
i) DC Overload : LCD only \suve .E_“gm 93“‘1\'
k) Group Alarm : LED indication only E\ec‘t?,\a::;? aﬂs‘“ﬁ’sama
St anawer

The following Alarms will be displayed on Smart Swnt&\“?%ﬁ??}on Circuit for
FCBC-1 & FCBC-2): @A\Q\\\
a) Battery Fuse Fail : Both LCD and LED indication™
b) Battery Earth Fault § Both LCD and LED indication
c) Load Under Voltage : Both LCD and LED indication

APL-5200005229, REV.0, DATED: 04.03.2022 Page 7 of 11 Il




d) Loa Over Voltage

Both LCD and LED indication
Both LCD and LED indication
Both LCD and LED indication

e) Battery Under Voltage
f) Battery Over Voltage

POTENTIAL FREE CONTACTS

The following Potential Free Contacts will be available on FCBC-1 & FCBGC-2:,

a) Float ON

b) Boost ON

¢) SCR Fuse Fail

d) Charger Fail

e) Charger Under Voltage
f} Charger Over Voltage
g) Group Alarm

The following Potential Free Contacts will be available on Smart Switch (Common
Circuit for FCBC-1 & FCBC-2):

a) Battery Earth Fault

b) Battery Fuse Fail

c) Load Under Voltage
d) Load Over Voltage

e) Battery Under Voltage
f) Battery Over Voltage
g) Group Alarm

PROTECTIONS

The following protections are provided:
a) AC Input Circuit Breaker
b) Fast acting Semiconductor Fuses for SCR Bridge o TP

-r
c) DC Over Voltage Cutback / Shut Down \p A ,{’6‘4’ i "/, C'I/‘ ‘Lb?’?’
A 1 agp T
d) DC Overload /A,ba? 133
e) DC Output Circuit Breaker —\ D\P A
f) Battery Input Fuses § /‘Sf'\\\
g) Battery Current Limit
h) Charger Current Limit RO\]E‘ENQW%‘
i) Blocking Diode P—-}S'fa’,ﬁ{\.ion“‘ﬂwm mgoai:“a
. yto e €0 :
CONTROLS & SWITCHES Saffiﬁmd\‘a':;\f;ﬂ specfi®
a) AC Input ON/OFF Circuit Breaker avEL w"ln& g €0 }ee'f
b) DC Output ON/OFF Circuit Breaker 2 SUP ““fene\“e""“p“fmw‘“@
c) Battery Input Fuses \ec':g\anmﬂ‘% a“mﬁs\un _-303021
d) Socket ON/QFF Switch ws@'qw\g;‘m“aﬁ, pating ®
e) Space Heater ON/OFF Switch 2 Y :
fy Door Lamp ON/OFF Push Button \\&\

g) Push Buttons: Menu; Increment; Decrement; Enter & Back ™

ANALOGUE MEASURING METER: 100-0-100mA DC Ammeter
(DC Earth Leakage Ammeter)

APL-5200005228, REV.0, DATED: 04.03.2022 Page 8 of 11
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ENVIRONMENTAL STABILITY

Operating Temperature
Storage

Relative Humidity
Noise Level

SPECIAL FEATURES

a) Auto Phase Reversal Operation
b) Soft Start on DC side

e) Filter Circuit to Limit Ripple
f) Charger Current Limiting
g) Battery Current Limiting

GENERAL
Cabinet

Protection

Paint Shade
CRCA Sheet Thickness

Nature of Cooling

Dimensions in mm

| NETTY ED
Jophed Aol | Q23 . N oned o
A " o\l AT RS P*Pﬂﬁﬁgﬂﬁmﬁﬁmﬂs

Amara Raja Power Systems Limited

-5 °C to +50 °C

25°Cto +70 °C

0-95% (Non-condensing)
<75dB (A)

¢) Class-F Insulation with Class-F Temperature Limits for all Magnetics
Automatic Voltage Regulation using Microcoritroller

" h) Automatic Float to Boost changeover based on current drawn by Battery
i) Automatic Boost to Float changeover based on Current or Voltage.
i) Anh-condens‘ahon H‘eater_ Wlt.h E%g{%sg%g .t_\rﬁl] I CEPDA =
k) RS-485, 4-Wire Communication,with MODBUS Protocol (communication cable from
Battery Charger System to user equipment like SCADA is not in Amara Raja scope)

K“} f een clo Shd-dews o ,fcu!l ULL} b‘o n JUPK

Freestanding Cabinet; Floor Mounting Type,
Sheet Steel Construction; Easy for Installation and

Maintenance; Components are accessible from Front

& Rear; Cable entry at Front Bottom of the Cabinet

IP-42

631 of IS-5

Load bearing sections — 2.0mm
Non-load bearing sections — 1.5mm
Undrilled Cable Gland Plate — 3.0mm

Natural Air Cooling

As per the Dimensional Drawings enclosed
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Guaranteed Technical Particulars A

DOCREF: IAE/GTP - PS/ 2019-20; Rev:: 00
Battery Particulars

o Battery Type

e Battery Rating

e Manufacturers Cell Designation

¢ No. of cells

@ Cell dimensions

o Single cell weight

¢ Battery bank dimensions

o Battery bank weight

Charge Regime
e Float Charging Voltage
e Boost charging voltage

e Current Limit

o Recommended Voltage
Compensation

Product Details

e AH efficiency

o WH efficiency -

o Self Discharge/Week @ 27°C

s Max. allowable Ambient Temp. at
which cell can safely operate

e Recommended Max Period of
Storage

o Material of Container

o Type of separator

a Type of +ve & -ve plates

e Material of tray & color

o Method of connection between cells
e Voltage ripple allowable

e Type of connectors
e Cycle Life of battery at 27°C

o Time required for Boost charge at
2.30 VPC @ 20%CL at 27°C

Applicable Standards
o Batteries generally conforms to

()  1S15549:2005
(i) 1EEE1188 & 1189
(i) BS-6290, PART-IV.

(iV) |EC 60896-218&22:2004, PART-II.

Propriolary Maleral of M/s AMARA RAJA GROUP OF COMPANIES, Tirupali.

All rights aro raservad, No copying pomiltad, Unauthorized uso prohibkod,

: Fire-Retardant Polypropylene co-polymer.

: Highly absorbent Micro porous spun glass matrix.(AGM)
: Flat pasted

+ Mild steel coated with acid resistant powder coating.

: Bolted

: <2% of the RMS. Value

: Lead coated Heavy duty copper strips

: 2000 cycles at 50% DOD (or)

" 16 Hrs from 0-100% State of Charge

: Maintenance Free Valve Regulated Lead Acid (MF-VRLA)

s 220V -300 AHto 1.75 ECV @ C10 at 27°C

: IP7X11

: 110 No.s

: (198.5 x 369.6 x 92.8) mm Approx.

: 17.2 kg. Approx

¢ (2251 x 435 x 1713) mm Approx.

: 2166 Kg. Approx.

: Batteries shall be charged in constant potential mode with Current Limit.

; 2.23 - 2.25 Volts per Cell @ 27°C
i 2,30 - 2.32 Volts per Cell @ 27°C
: 30 Amps minumum to 60 Amps maximum.

_ For every 1°C rise In temperature reduce the float voltage by 0.003VPC &
" Vice versa, ensure the extension of temperature sensor upto battery.

: Above 95%
: Above 85%
:* < 1% of rated capacity

60°C continuous and

" 70°C short time.

_ 6 months from the date of dispatch befare first use and battery should be
" stored in a covered area at 27°C.
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lo
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E

4000 cycles at 20% Depth of Discharge(DOD) (or)

(,QF,M Aor NITNe.

—

1200 cycles at 80% DOD ‘T
8 Hrs from 0-90% Sate of Charge (SOC)(or)
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o DASATITE) Amara Raja Power Systems Limited

w TECHNICAL PACKAGE OF
48VDC/50A DUAL FLOAT CUM BOOST CHARGER

(STANDBY LOGIC)
(Suitable for 48V/300AH VRLA/NVRLA Battery of 24 Cells)

e

H CUSTOMER : GUPTA POWER INFRASTRUCTURE

LIMITED .
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DASAZITT Amara Raja Power Systems Limited
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GENERAL DESCRIPTION

The Battery Charger System basically consists of Two Float Cum Boost Chargers with an
Interlocking Circuit called Smart Switch (Common Circuit for FCBC-1 & FCBC-2). Each
Float cum Boost Charger is capable to supply the Load and Battery Charging requirements.
In normal mode of operation, FCBC-1 will float charge the battery and feeds the load and
FCBC-2 will be in OFF condition. When FCBC-1 fails, the other Charger, FCBC-2 comes
into operation automatically and supplies to the Load and Battery Bank.

Smart Switch is the main circuit which controls entire charger system by communicating
with FCBC-1 & FCBC-2 and activating them as per the requirement. It performs the
operations like when FCBC-1 has to work; when FCBC-2 has to work and in which mode;
when both FCBC-1 & FCBC-2 has to work etc. Also, smart switch measures the load and
battery parameters like load voltage, load current, battery voltage, battery charge/discharge
currents etc. It also generates annunciations like DC Under Voltage, DC Over Voltage,
Battery Under Voltage, Battery Over Voltage, Battery Earth Fault, Battery Fuse Fail etc.

Each Float cum Boost Charger is a rectifier unit which works on 3-phase AC input power
supply and gives required DC voltage as output, delivering certain amount of power as
demanded by the application. Conventionally this kind of rectifier unit is controlled manually
and is analog control. However the analog portion of the control circuit has been replaced
here in this charger with a microcontroller. Advanced microcontroller has been selected for
this application. This controller section not only provides accuracy of operations but also
adds the ability of communication. Block diagram of one such rectifier unit is shown below
in Fig.1.

FUNCTIONAL BLOCK DIAGRAM OF
MICRO BASED RECTIFIER UNIT
R

— —
AC MAINS Y LC FILTER RECTIFIER
(3 PHASE) OUTPUT

B }
Lo TRANSFORMER SCR BRIGE

CONTROL CIRCUIT

FIRING BOARD |[==—{ MICRO BOARD === SENSING BOARD

Amara Raja Power Systems Limited
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Also, Single Line Diagram of Total Battery Charger System is shown below in Fig. 2.

—Anjen(ociels | vicled . -

Rectifier unit consists of a ransformer to bring the input voltage to a required level and also
to provide isolation between input and output. The secondary of the isolation transformer is
fed to SCR Bridge. Initially SCRs will be fired slowly for DC soft start and controls the phase
angle depending upon the output voltage of the charger. The rectified DC is connected to
filter section which in turn filters out all harmonics and provide DC voltage with low ripple
content.

Charger mode of operation can be selected through LCD. The charger will work in FLOAT,
BOOST and AUTO modes. In any mode, monitoring and controlling happens through micro
board. Charger feedback signals are fed to micro board based on which it generates
reference signal. Micro board is provided at front panel to display charger parameters, load
parameters and battery parameters in LCD. Micro board is having LED indicators for different
operating conditions like MAINS ON, CHARGER ON, AC MAINS FAIL, CHARGER FAIL,
SCR FUSE FAIL, FLOAT ON, BOOST ON, CHARGER OVER VOLTAGE, CHARGER
UNDER VOLTAGE, BATTERY OVER VOTLAGE, BATTERY UNDER VOLTAGE, LOAD
OVER VOLTAGE, LOAD UNDER VOLTAGE, BATTERY EARTH FAULT, GROUP ALARM
etc. Based on faulty condition, appropriate LED glows & activates audio alarm. This audio
alarm can be disabled or silenced by setting buzzer in LCD-set parameters menu. However,
indicating LED will be glowing continuously until the fauit is rectified.

The firing board receives the voltage and current reference signals from micro board. It
generates SCR firing signals based on reference and feedback signals.

Sensing board senses different faulty condition like RECTIFIER FUSE FAIL, EARTH FAULT
etc. and send it to micro board for alarms generation. Sensing board is also having potential
free contacts for alarm conditions.

VED g
(s correies]), P‘PE{\E{*%“ :::;f;";i‘;fm

,t—/‘—af'ip}”"{ (/Enr NET Ne SUW,man}m :
— |oHer| [ opres|ams me!e:”:;;\;ed 55 Pe
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PR Amara Raja Power Systems Limited
The Battery Chargers FCBC-1, FCBC-2 & Smart Switch (Common Circuit for both FCBC-1 &

FCBC-2) are housed in a single cabinet of free standing sheet steel construction. The cabinet \

is provided with front & rear doors for easy accessibility. All AC input and DC output
switchgear of FCBC-1, FCBC-2 & Smart Switch (Common Circuit for FCBC-1 & FCBC-2) are
provided inside the cabinet at appropriate place for easy accessibility and maintenance.
Cable entry is provided at the front bottom of the cabinet. By opening the front door, one can
reach the termination easily.

PRINCIPLE OF OPERATION |

The Charger Unit is designed in such a way that Float cum Boost Charger-1 (FCBC-1) will
be in ON condition taking care of load and battery charging requirements and Float cum
Boost Charger-2 (FCBC-2) will be in OFF condition. If FCBC-1 fails for any reason; FCBC-2 ||
will cut into the circuit automatically and takes care of both load and battery. Provision is

available to select any of the two chargers manually.

During Normal Operation, the FCBC-1 supplies Load Current as well as Trickle Charges
u the Battery. The common Mode Selection in Logic box is kept in Auto to select the Battery
Charging Mode (Float or Boost) automatically based on Battery condition.

et Sfor NFTNe

—| olPR

135 Pre] %2
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TECHNICAL SPECIFICATION OF

Amara Raja Power Systems Limited

THE BATTERY CHARGER

'SCHEME :

TYPE
TYPE OF BATTERY
INPUT

a) Three phase Input
b) Frequency

48VDC/50A DUAL FLOAT CUM BOOST
CHARGER (STANDBY LOGIC)

FULL WAVE FULL CONTROLLED
48V/300AH VRLA/NVRLA BATTERY OF 24 CELLS

415V AC £10% (Three Phase, Four Wire)
50Hz + 5%._~

OUTPUT
a) Output Current 50A
b) Ripple 2% RMS (Without Battery connected)
c) Efficiency : > 80% 74 Ne
: . A otspbed for NFI!
d) Operating Voltage Ranges : -f—}* 7ol F‘lil RSP
| NVRLA
YPE OF BATTE
TYPE O TTERY VRLA ] ’I/\\ /{}/\4
No. of Cells 24 Nos. 24 Nos. \gl\
Float Voltage (2.25 VPC x 24 Cells)»—" | 54.0v DC ~*" 54.0V DC 7
Boost Voltage (2.3VPC for VRLA Battery ot ,
& 2.65VPC for NVRLA x 24 Cells) SV LG OIOMIBE: e
Equalizing Voltage (2.75 VPG x 24 Cells) | - 66.0V DC
54.0VDC when Charger |54.0VDC when Charger
: operates in Float Mode operates in Float Mode
| boad Voltage (Voltage applied on Load) | 22207 #% 1 2 € Charger  |63.6VDG when Charger
operates in Boost Mode | operates in Boost Mode

VOLTAGE REGULATION

Charger output is £1% of the set valu
(FLOAT /BOOST/AUTO)

Load variation

Line variation

Frequency Variations

Temperature Variations
INDICATIONS

Cluster LED Lamps will be provide

The following indications will be in

AC Mains ON
Charger ON
Float ON
Boost ON

AC Mains Fail
Charger OV
Charger UV
SCR Fuse Fail
i} Charger Fall
Group Alarm

a)
b)
c)

APL-5200005229, REV.0, DATED: 04.03.2022

=) D
0 0‘
\ *;;rl'f‘\ \I% “ﬁﬁa\s

\ Q%PR@;&%W e
e & @ﬂﬁmﬁ Q\f\oaﬁn

e in the following condpi

A ww\ﬁ‘ o1 @
10-100% sﬁfﬁﬁwa os? crgne?
+10% o008 "oa)
et egﬂ“ u\'w
+5% _aGupet ENO"C et
AP Y o A

0 °C to +50 °C ﬂ%nw91‘am$“ (002

e

i
d for “AC Mains ON ( \&\’%)" condition.
dicated by 5mm LED{ Yy RGRE-1 & FCBC-2:
Green LED ~ A
Green LED ’/
Green LED -, X (_{.\ﬁ;\g eny LL&JJ he,
Amber LED i fite bsedfen,
Red LED - o Ly
Red LED A, 207 spiak, ACHCEE
Red LED SL i Be, phewded foh
Red LED v -
gkl CiF -

Red LED tachol.
Red LED
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PEVAYI Amara Raja Power Systems Limited

The following indications will be indicated by 5mm LEDs in Smart Switch
(Common Circuit for FCBC-1 & FCBC-2):

a) Battery Fuse Fail g Red LED

b) Battery Earth Fault : Red LED l
¢) Load Under Voltage y Red LED \
d) Load Over Voltage 3 Red LED

e) Battery Under Voltage : Red LED

f) Battery Over Voltage : Red LED

g) Battery Reverse Polarity Red LED (provided at Battery Termination)

DISPLAY

The following parameters will be displayed on LCD of FCBC-1 & FCBC-2:

a) AC Input Voltage either Line to Line or I.Jpe to Neutral
b) AC Input Current in each phasg/

c) Charger Qutput Voltage.~

d) Charger Output Currentv”

e) Charger ON/OFF~"

f) Alarms._~ (f

The following parameters will be displayed on LCD of Smart Switch (Common
Circuit for FCBC-1 & FCBC-2):

a) Battery Voltage -
b) Battery Charging Current / Discharging Current.”

¢) Load Voltage /, R I
d) Load Currgnr/ /,' o5 PJ"U!] ,—fW NETR®

e) Alarms - - gt b2] [25 P TC | 2023
ALARMS WITH BUZZER @

.IQC\\\V/\

The following Alarms will be displayed on FCBC-1 & FCBC-2:

a) AC Mains Fail/Out of Limit : Both LCD and LED indication~—

b) SCR Fuse Fail.«.”" ; Both LCD and LED indication «_.—

¢} Charger Fail .~ : Both LCD and LED indication

d) Charger Under Voltage.~ : Both LCD and LED indication @O\'

e) Charger Over Voltage - : Both LCD and LED indication ?? wﬁﬂ“a

f) AC Input CB Trip/OFF_~ - LCD only P;ﬁm&*%:f@e <oeC

g9) DC Output CB Trip/QFF” - LCD only s@g‘i\a “g\ﬂagv"

h) Filter Fuse Fail .. : LCD only e wpo“e w"’

i) Charger Over Temperatliﬁe/,-', LCD only \s\s@:‘f

Jk)) ggnt?pvi;:r?: : tgg ;r:jli};ation only ﬂ?ﬁ“ﬁ%‘ﬁﬁ ,
- ; of

5%\)\.6“@

The following Alarms wil] be displayed on Smart Switch (Common d\rcuit for

FCBC-1 & FCBG-2): )

a) Battery Fuse Fail 8 : Both LCD and LED indication
b) Battery Earth Fault~ 4 Both LCD and LED indication
¢) Load Under Voltage,~ y Both LCD and LED indication

APL-5200005229, REV.0, DATED: 04.03.2022 Page 7 of 11




d) L

oad Over Voltage . Both LCD and LED indication
e) Battery Under Voltage : Both LCD and LED indication
f) Battery Over Voltage g Both LCD and LED indication

POTENTIAL FREE CONTACTS

The following Potential Free Contacts will be available on FCBC-1 & FCBC-2:

a) Float ON

b) Boost ON

¢) SCR Fuse Fail

d) Charger Fail

e) Charger Under Voltage
f) Charger Over Voltage
g) Group Alarm

The following Potential Free Contacts will be available on Smart Switch (Common
Circuit for FCBC-1 & FCBC-2):

a) Battery Earth Fault

b) Battery Fuse Fall

¢) Load Under Voltage
d) Load Over Voltage

e) Battery Under Voltage
f) Battery Over Voltage
g) Group Alarm

PROTECTIONS

The following protections are provided:
a) AC Input Circuit Breaker

b) Fast acting Semiconductor Fuses for SCR Bridge
¢) DC Over Voltage Cutback / Shut Down e NIT No
d) DC Overload Aepte?! 1 cee] e
e) DC Output Circuit Breaker =1 o) PKIBS P
f) Battery Input Fuses
g) Battery Current Limit 3
h) Charger Current Limit «©
i) Blocking Diode A

O G -oe‘weﬁ (e
CONTROLS & SWITCHES @wﬁ‘;@w‘{}\g& a5 e0d 5
a) AC Input ON/OFF Circuit Breaker A e“‘%‘“e:dﬂ‘ oA
b) DC Output ON/OFF Circuit Breaker . \5“‘:3«6 P mam%/
c) Battery Input Fuses 2L \?\d\‘d%‘\ﬁ“:m?a
d) Socket ON/OFF Switch et
e) Space Heater ON/OFF Switch evet \1‘\6@,,/ 7
f) Door Lamp ON/OFF Push Button VN’\\

g) Push Buttons: Menu; Increment; Decrement; Enter & Back

ANALOGUE MEASURING METER: 100-0-100mA DC Ammeter
(DC Earth Leakage Ammeter)

APL-5200005229, REV.0, DATED: 04.03.2022 Page 8 of 11
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Amara Raja Power Systems Limited I

ENVIRONMENTAL STABILITY

Operating Temperature : -5 °C to +50 °C

Storage : 25°C to +70 °C L!
Relative Humidity : 0-95% (Non-condensing)

Noise Level ; <75dB (A)

SPECIAL FEATURES L!

a) Auto Phase Reversal Operation—"

b) Soft Start on DC side «

c) Class-F Insulation with Class-F Temperature Limits for all Magnetics

d) Automatic Voltage Regulation using Microcontroller .~

e) Filter Circuit to Limit Ripple

f) Charger Current Limiting

g) Battery Current Limiting

h) Automatic Float to Boost changeover based on current drawn by Battery

i) Automatic Boost to Float changeover based on Current or Valtage.

J) Anti-condensation Heater with TDP,'[TES;i%QPIFEL}_ WSCADA -

k) RS-485, 4-Wire Communicatior{tv\}’lth MODBUS Protocol (communication cable from
Battery Charger System to user equipment like SCADA is not in Amara Raja scope)

b Roonile Shubdewsn Jaut y (v SCADA - :
GENERAL
Cabinet ; Freestanding Cabinet; Floor Mounting Type,

Sheet Steel Construction; Easy for Installation and
Maintenance; Components are accessible from Front
& Rear; Cable entry at Front Bottom of the Cabinet

Protection ! IP—42
Paint Shade ; 631 of IS-5
CRCA Sheet Thickness : Load bearing sections — 2,.0mm

Non-load bearing sections — 1.5mm
Undrilled Cable Gland Plate — 3.0mm

Nature of Cooling : Natural Air Cooling

Dimensions in mm ; As per the Dimensional Drawings enclosed
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Guaranteed Technical Particulars e
DOCREF: IAE/GTP - PS/2018:20; Rev : 00!

Battery Particulars

= Battery Type ¢ Maintenance Free Valve Regulated Lead Acid (MF-VRLA)
e Battery Rating : 48 V -300 AH to 1.75 ECV @ C10 at 27°C
o Manufacturers Cell Designation + IP7X11
= No. of cells ' : 24 No.s
e Cell dimensions ¢ (198.5 x 369.6 x 92.8) mm Approx.
e Single cell weight : 17.2 kg. Approx
= Battery bank dimensions : (696 x 442 x 896) mm Approx.
* Battery bank weight : 471 Kg. Approx.
Charge Regime : Batteries shall be charged in constant potential mode with Current Limit.
e Float Charging Voltage : 2.23 - 2.25 Volts per Cell @ 27°C~"
o Boost charging voltage ¢ 2.30 - 2.32 Volts per Cell @ 27°C.”~
o Current Limit ¢ 30 Amps minumum to 60 Amps maximum,
* Recommended Voltage ; Forevery 1°C rise in temperature reduce the float voltage by 0.003VPC &
Compensation " Vice versa, ensure the extension of temperature sensor upto battery.
Product Details
e AH efficiency : Above 95%
= WH efficiency . Above 85%
o Self Discharge/Week @ 27°C ¢ < 1% of rated capacity
¢ Max. allowable Ambient Temp. at . 60°C continuous and
which cell can safely operate * 70°C short time.
® Recommended Max Period of . 6 months from the date of dispatch before first use and battery should be
Storage " stored in a covered area at 27°C.
e Material of Container : Fire-Retardant Polypropylene co-polymer.
o Type of separator « Highly absorbent Micro porous spun glass matrix.(AGM)
= Type of +ve & -ve plates ¢ Flat pasted
o Material of tray & color : Mild steel coated with acid resistant powder coating.
¢ Method of connection between cells : Bolted
s Voltage ripple allowable + <2% of the RMS. Value
e Type of connectors ¢ Lead coated Heavy duty copper strips \) 4’}7{ ;
4000 cycles at 20% Depth of Discharge(DOD) (or) gil-r"
@ Cycle Life of battery at 27°C : 2000 cycles at 50% DOD (or) - 7 \@;x’
1200 cycles at 80% DOD _\o\P¥
e Time required for Boost charge at 8 Hrs from 0-90% Sate of Charge (SOC)(or)
2.30 VPC @ 20%CL at 27°C " 16 Hrs from 0-100% State of Charge 0 d ‘V‘ \n\’y\"\
rd
o c’m (s ¥\
: R o O :
Applicable Standards ?? A o Aot
* Batteries generally conforms to E}/ m&ﬁ“ “e@\\?ﬁsd\ﬁgﬂ
e S tor e
. -\QC\\D A Qaﬁ
(i) 1815549:2005 =W ¢ ew@\\s\“? 389 "“05(
(i) IEEE1188 & 1189 L ACRARTL e : ;
(ii) BS-6290, PART-IV. S .“xen&‘{?eeﬂ“g‘ Lo
(iV) IEC 60896-21822:2004, PART-II. d Supﬁ“ 65‘\9 1‘\(
(o2 g 2 s 580
B e 1@ “og
Prapnotary Latotal of Mis. ANMARA RAJA GROUP OF COMPANIES, Tirvpali. L ?o\ﬁ‘ Qja“‘ = R
A3 6ights aro rozaevod; No copying patmilied. Unauthorzod uso prohiiod. : sﬂ\p 6“9' Authorized signature
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