
S. No. Item code Item Description Unit Quantity UNIT EX-
WORKS 

TOTAL 
PRICE Remarks

1 508-12010-A 220V FLOAT-CUM-BOOST CHARGER, 220V DC, 800A (MAIN 
PLANT) NOS   4 NICD BATTERY (2X990AH).

2 508-12001-A BATTERY FUSE WITH SH STEEL ENCL SUPP STR

2.1 BATTERY FUSE BOX (MAIN PLANT) NOS 4
BATTERY FUSE BOX OF RATING 1250A.
FUSE BOX SHALL BE PROVIDED IN BOTH THE 
POLES. 

3 508-12005-A DISCHARGE RESISTOR

3.1 DISCHARGE RESISTOR (MAIN PLANT) NOS 2

DISCHARGE RESISTOR OF RATING 400A 
(5HRS DISCHARGE FOR NICD BATTERY) WITH 
SHUNT.

4 508-12006-A E & C SPARES 
(FOR FLOAT-CUM-BOOST CHARGER)

4.1.1 FUSE LINK WITHOUT HOLDER
a AC I/P HRC FUSE LINK NOS   12
b GLASS FUSE NOS   12
c CONTROL HRC FUSE LINK NOS   12
d RECTIFIER FUSE LINK NOS   12
e FILTER CAPACITOR FUSE LINK NOS   12
f DC O/P FUSE LINK NOS   12

4.1.2 INDICATING LAMP
a AC I/P LAMP RED COLOR NOS   12
b AC I/P LAMP YELLOW COLOR NOS   12
c AC I/P LAMP BLUE COLOR NOS   12
d DC O/P LAMP NOS   12

5 508-12020-A  

SUPERVISION OF E&C 
(Including Tests on all battery chargers to be carried out at 
Site on completion of E & C and immediately prior to putting 
in service)

5.1 LUMP SUM CHARGES PER VISIT FOR ENGINEER (EXCEPT 
DAILY CHARGES) VISIT 3 REFER NOTE 1,2 & 3

5.2 LUMP SUM DAILY CHARGES FOR ENGINEER DAYS 12 REFER NOTE 1,2 & 3

6 508-12000-B MANDATORY SPARES
(FOR FLOAT-CUM-BOOST CHARGER)

a SET OF ELECTRONIC CARDS/ MODULES OF EACH TYPE AND 
RATING SET 1

b SET OF AUXILIARY RELAYS OF EACH TYPE AND RATING SET 1

c SET OF FUSE LINKS AND GLASS FUSES  OF EACH TYPE AND 
RATING SET 3

d SCR AND DIODE OF EACH TYPE AND RATING SET 3

e RECTIFIER TRANSFORMER OF EACH TYPE AND RATING NO. 1

f CONTROL TRANSFORMER OF EACH TYPE AND RATING NO. 1

1)

2) 

3)

4) 

NOTES : 

THE VISIT CHARGES SHALL BE INCLUSIVE OF CHARGES OF AIR FARE/TRAIN FARE , BOARDING/LODGING, LOCAL CONVEYANCE, MEDICAL , INSURANCE ETC.

SITE VISIT CHARGES SHALL BE APPLICABLE FOR ANY VISIT MADE BY VENDOR AT SITE AFTER RECEIVING THE INSTRUCTION FROM BHEL FOR DEPUTATION OF VENDOR 
REPRESENTATIVE. THE VISIT CAN BE CALLED FOR SUPERVISION OF COMMISSIONING & TESTING ETC. 
ALL CABLE GLANDS & LUGS AT CHARGER, FUSE BOX & DISCHARGE RESISTOR END ARE IN BIDDER'S SCOPE.

AMOUNT PAYABLE FOR ENGINEER PER VISIT TO SITE = VISIT CHARGES AS PER SL. NO. 5.1 ABOVE + (DAILY CHARGES AS PER SL. NO. 5.2 ABOVE X NO. OF DAYS AT SITE) 
(TO BE CERTIFIED BY BHEL SITE).

2x660 MW KHURJA (TG) TPS
BOQ CUM PRICE SCHEDULE FOR DC BATTERY CHARGER 



PE-PO-475-508-E002 E PRE-QUALIFICATION REQUIRMENTS FORREVISION NO 0 D REVISION NO. 0 DATE 11.04.2022 
DC BATTERY CHARGER 

SHEET NO. 1OF 1 

| ITEMS: DC battery Charger, Battery Fuse Box and Discharge Resistor. 

Vendor shall be considered for evaluation for following type of 220V DC battery chargers 
Static SCR (Full Wave Bridge) Automatic Voltage Regulator Type, Rating 300A and above 

SCOPE Supply: YES Erection & Commissioning: NO; Supervision of Erection & Commissioning: YES 

1 Bidder should be designer & manufacturer of the above mentioned type of Battery charger. 

Availability of type test certificates conducted at independent Lab or witnessed by third party as per IS/ 
International standards for the above mentioned type of Battery charger 

2 

3 In-house capability to carry out all routine and acceptance tests as per IS/ International standards for 
the above mentioned type of Battery charger 

4 
Bidder should have manufactured and supplied at least two (2) numbers of Static SCR (Full Wave 
Bridge) automatic voltage regulator type Battery Chargers of rating 800A or above, at least one (1) 
each at two (2) different industrial installations, which should have been in successful operation for at 
least two (2) years. Performance certificate should be from end user only. 

NOTE: Two different installations means two different project sites or two different contracts. 

Minimum two (2) nos. purchase orders for the above mentioned type of battery charger shall be 
submitted which should not be more than five(5) years old from the date of techno-commercial bid 
opening for establishing continuity in business.

5 

Notes (General points): 
1. Consideration of offer shall be subject to customer's approval of bidders, if applicable.

2. Bidder to submit all supporting documents in English. If documents submitted by bidder are in 
language other than English, a self-attested English translated document should also be submitted.

3. Notwithstanding anything stated above, BHEL reserves the right to assess the capabilities and 
capacity of the bidder to perform the contract, should the circumstances warrant such assessment
in the overall interest of BHEL. 

After satisfactory fuifilment of all the above criterial requirement, offer shall be considered for 4. 
further evaluation as per NIT and all the other terms of the tender. 

PREPARED BY REVIEWED BY REVIEWED BY APPRQVED BY 

Chod j, 

NAME: CHANDRAJEET RATHAUR NAME: KAVITA GUPTA 
DESIGNATION: MGR. 

OA DES Ae n 

DESIGNATIdN: D�M 
NAME: DEBASISARATH
DESIGNATION: DH(ELECT)DESIGNATION: MGR. 



 
THDC INDIA LIMITED 
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�

COMPLIANCE CERTIFICATE�

The bidder shall confirm compliance to the following by signing/ stamping this compliance certificate and furnishing same with 
the offer. 

1.� The scope of supply, technical details, construction features, design parameters etc. shall be as per technical 
specification & there are no exclusion/ deviation with regard to same.  

2.� There are no deviation with respect to specification other than those furnished in the ‘schedule of deviations’. 

3.� Only those technical submittals which are specifically asked for in NIT to be submitted at tender stage shall be 
considered as part of offer. Any other submission, even if made, shall not be considered as part of offer.

4.� Any comments/ clarifications on technical/ inspection requirements furnished as part of bidder’s covering letter shall 
not be considered by BHEL, and bidder’s offer shall be construed to be in conformance with the specification. 

5.� Any changes made by the bidder in the price schedule with respect to the description/ quantities from those given in 
BOQ-Cum-Price schedule enclosed with NIT shall not be considered (i.e., technical description & quantities as per 
specification shall prevail). 

�
����������������������������������������������������������������������

����BIDDER’S STAMP & SIGNATURE 
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BATTERY CHARGER 

1.00.00 CODES AND STANDARDS 

1.01.00 All standards, specifications and codes of practice referred to herein shall be the latest 
editions including all applicable official amendments and revisions as on date of opening of 
techno-commercial bid. In case of conflict between this specification and those (IS codes, 
standards etc.) referred to herein, the former shall prevail. All work shall be carried out as per 
the following standards and codes. 

ANSI-C
37.90a 

Guide for surge withstand capability tests 

IS:5 Colours for ready mix paints. 

IS : 694 PVC Insulated Cable for working voltages upto and including 1100 V. 

IS : 1248 Specification for Direct acting indicating analogue electrical measuring 
instruments. 

IS:13947
Part-1 

Degree of protection provided by enclosures for low voltage switch gear 
and control gear. 

IS : 13947 Specification for low voltage switch gear and control gear 

IS : 3231 Electrical relays for power system protection. 

IS : 3842 Application guide for Electrical relays for AC System 

IS : 3895 Mono-crystalline semi-conductor Rectifier Cells and Stacks 

IS : 4540 Mono crystalline semi-conductor Rectifier assemblies and equipment. 

IS:6005 Code of practice for phosphating of Iron and Steel. 

IS:6619 Safety Code for Semi-conductor Rectifier Equipment. 

IS:6875 Control switches (switching devices for control and auxiliary circuits 
including contactor relays) for voltages upto 1000 V AC or 1200 V DC. 

IS : 9000 Basic environmental testing procedures for electronic and electrical items. 

SECTION-I 
ANNEXURE-A 
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IS:13703 Low voltage fuses for voltages not exceeding 1000 V AC or 1500 V DC. 

EEUA-45D Performance requirements for electrical Alarm Annunciation System 

 Indian Electricity Rules 

 Indian Electricity Act. 

1.02.00 Equipment complying with other internationally accepted standards such as IEC, BS, VDE 
etc. will also be considered if they ensure performance and constructional features equivalent 
or superior to standards listed above. In such a case, the Bidder shall clearly indicate the 
standard(s) adopted, furnish a copy in English of the latest revision of the standards along 
with copies of all official amendments and revisions in force as on date of opening of techno-
commercial bid and shall clearly bring out the salient features for comparison. 

2.00.00 EQUIPMENT DESCRIPTION 

2.01.00 PART-I BATTERY CHARGER FOR  LEAD ACID PLANTE TYPE BATTERY 

(a.) The Battery Chargers as well as their automatic regulators shall be of static type. 
Battery chargers shall be capable of continuous operation at the respective rated load 
in Trickle mode i.e. Trickle charging the associated DC lead-acid Batteries while 
supplying the D.C. loads. The Batteries shall be Trickle charged at 2.25 Volts per cell. 
All chargers shall also be capable of Boost Charging the associated D.C. Battery at 2.3 
to 2.7 Volts per cell at the desired rate. The Chargers shall be designed to operate, as 
mentioned above, at an ambient air temperature of 50°C. 

(b.) All Battery Chargers shall have provision to receive two input supplies along with 
suitable automatic changeover between the sources. 

(c.) Battery Chargers shall have a selector switch for selecting the battery charging mode 
i.e. whether Trickle or Boost charging. 

(d.) All Battery Chargers shall be provided with facility for both automatic and manual 
control of output voltage and current. A selector switch shall be provided for selecting 
the mode of output voltage/current control, whether automatic or manual. Means shall 
be provided to avoid current/voltage surges of harmful magnitude/nature which may 
arise during changeover from Auto to Manual mode or vice-versa under normal 
operating condition. 
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specified as mentioned elsewhere in less than 2 seconds after the above mentioned 
change. 

(j.) The Charger manufacturer may offer an arrangement in which the voltage setting 
device for Trickle charging mode is also used as output voltage limit setting device for 
Boost charging mode, and the load limiter of the trickle charging mode is also used as 
Boost charging current setting device. 

(k.) Suitable filter circuits shall be provided in all the Chargers to limit the ripple content 
(peak to peak) in the output voltage to 1% irrespective of the DC load, even when they 
are not connected to a battery. 

(l.) The DC System shall be ungrounded and float with respect to the ground potential 
when healthy. An earth fault relay shall be provided by the Employer in the DC 
distribution board for remote annunciation. 

(m.) Digital Outputs shall be configured for connection to the DC health monitoring system 
for real-time charger status updation. Outputs like charger output current, output 
voltage, float/boost mode, etc may be configured. 

2.02.00 PART-II BATTERY CHARGER FOR NICKEL-CADMIUM TYPE BATTERY 

(a.) The Battery Chargers as well as their automatic regulators shall be of static type. 
Battery chargers shall be capable of continuous operation at the respective rated load 
in Trickle mode i.e. Trickle charging the associated DC Nickel-Cadmium Batteries 
while supplying the D.C. loads. The Batteries shall be Trickle charged at 1.4 to 1.42 
Volts per cell. All chargers shall be capable of Boost Charging the associated D.C. 
Battery at 1.53 to 1.7 Volts per cell at the desired rate. The Chargers shall be designed 
to operate, as mentioned above, at an ambient air temperature of 50°C. 

(b.) All Battery Chargers shall have provision to receive two input supplies along with 
suitable automatic changeover between the sources. 

(c.) Battery Chargers shall have a selector switch for selecting the battery charging mode 
i.e. whether Trickle or Boost charging. 

(d.) All Battery Chargers shall be provided with facility for both automatic and manual 
control of output voltage and current. A selector switch shall be provided for selecting 
the mode of output voltage/current control, whether automatic or manual. Means shall 
be provided to avoid current/voltage surges of harmful magnitude/nature which may 
arise during changeover from Auto to Manual mode or vice-versa under normal 
operating condition. 
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(e.) Soft start features shall be provided to build up the voltage to the set value slowly 
within fifteen seconds. The chargers shall have load limiters which shall cause, when 
the voltage control is in automatic mode, a gradual lowering of the output voltage when 
the DC load current exceeds the load limiter setting of the Charger. The load limiter 
characteristic shall be such that any sustained overload or short circuit in DC system 
shall not damage the Charger, nor shall it cause blowing of any of the charger fuses. 
The Charger shall not trip on overload or external short circuit. After clearance of  fault, 
the Charger  voltage shall build up automatically when working in automatic mode. 

(f.) When on automatic control mode during Trickle charging, the Charger output voltage 
shall remain within +/-1% of the set value for AC input voltage variation of +/-10%, 
frequency variation of +3 to -5%, a combined voltage and frequency (absolute sum) 
variation of 10% and a continuous DC load variation from zero to full load. Uniform and 
stepless adjustments of voltage setting (in both manual and automatic modes) shall be 
provided on the front of the Charger panel covering the entire Trickle charging output 
range specified & shall be capable of matching the float voltage correction 
recommendations(w.r.t. temperature) as suggested by the respective battery 
manufacturer. Stepless adjustment of the load limiter setting shall also be possible 
from 80% to 100% of the rated output current for Trickle charging mode. 

(g.) During Boost charging, the Battery Chargers shall operate on constant current mode 
(When automatic regulator is in service). It shall be possible to adjust the Boost 
charging current continuously over a range of 50 to 100% of the rated output current 
for Boost charging mode. The charger output voltage shall automatically go on rising, 
when it is operating on boost mode, as the battery charges up. For limiting the output 
voltage of the charger, a potentiometer shall be provided on the front of the panel, 
whereby it shall be possible to set the upper limit of this voltage anywhere in the output 
range specified for boost charging mode. All voltage and current setting potentiometers 
shall be vernier type. 

(h.) Energising the Charger with fully charged battery connected plus 10% load shall not 
result in output voltage greater than 110% of the voltage setting. Time taken to 
stabilise, to within the specified limits as mentioned elsewhere shall be less than fifteen 
seconds. 

(i.) Momentary output voltage of the Charger, without the Battery connected shall be within 
94% to 106% of the voltage setting during sudden load Change from 100% to 20% of 
full load or vice-versa. Output voltage shall return to, and remain, within the limits 
specified as mentioned elsewhere in less than 2 seconds after the above mentioned 
change. 
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(j.) The Charger manufacturer may offer an arrangement in which the voltage setting 
device for Trickle charging mode is also used as output voltage limit setting device for 
Boost charging mode, and the load limiter of the trickle charging mode is also used as 
Boost charging current setting device. 

(k.) Suitable filter circuits shall be provided in all the Chargers to limit the ripple content 
(peak to peak) in the output voltage to 1% irrespective of the DC load, even when they 
are not connected to a battery. 

(l.) The DC System shall be ungrounded and float with respect to the ground potential 
when healthy. An earth fault relay shall be provided by the Employer in the DC 
distribution board for remote annunciation.  

(m.) Digital Outputs shall be configured for connection to the DC health monitoring system 
for real-time charger status updation. Outputs like charger output current, output 
voltage, float/boost mode, etc may be configured. 

2.03.00 Printed Circuits Boards (PCB) 

PCB shall be made of glass epoxy of 1.6 mm thick, fire resistant, bonded with 99.8% pure 
copper foil, free of wrinkles, blisters, scratches and pinholes. The contact surface of the edge 
connectors of the PCBs shall be plated with hard gold to a minimum thickness of 5 microns. 
Component identification shall be printed on PCB by silk screen method. All PCBs shall be 
tropicalised and masked. 

2.04.00 CONTACTORS 

All Battery Chargers shall have an AC contactor on the input side. It shall be of air break type 
and suitable for continuous duty. The operating coil shall be rated for 415 Volts AC. 

2.05.00 Thermal Overload Relay 
A thermal overload relay incorporating a distinct single phasing protection (using differential 
movement of bimetal strips) shall also be provided for the AC input. The relay shall trip the 
above contactor. 

2.06.00 Rectifier-Transformers and Chokes 

The rectifier transformer and chokes shall be dry and air cooled (AN) type. The rating of the 
rectifier-transformers and chokes shall correspond to the rating of the associated rectifier 
assembly. The rectifier-transformers and chokes shall have class-F insulation with 
temperature rise limited to class-B insulation value. 



CLAUSE NO. 
                     TECHNICAL REQUIREMENTS    

KHURJA SUPER THERMAL POWER PROJECT 
(2X660 MW) 

TURBINE GENERATOR AND ASSOCIATED 
PACKAGES

TECHNICAL SPECIFICATION 
SECTION – VI, PART-B 

BID DOC. NO.:  
THDC/RKSH/CC-9915-371

SUB-SECTION-B-19 
BATTERY CHARGER 

  PAGE 
 7 OF 13 

2.07.00 Rectifier Assembly 

The rectifier assembly shall be full wave bridge type and designed to meet the duty as 
required by the respective Charger. The rectifier cells shall be provided with their own heat 
dissipation arrangement with natural air cooling for up to 400A rating chargers. However, the 
rectifier cells shall be provided with their own heat dissipation arrangement along with forced 
air cooling for above 400A rating chargers and fan shall be temperature controlled with 100% 
standby redundancy. The rectifier shall utilise diodes/thyristors and heat sinks rated to carry 
200% of the load current continuously and the temperature of the heat sink shall not be 
permitted to exceed 85°C absolute duly considering the maximum charger panel inside 
temperature. The Contractor  shall submit calculations to show what maximum junction 
temperature will be and what the heat sink temperature will be when operating at 200% and 
100% load current continuously duly considering the maximum surrounding air temperature 
for these devices inside the charger panel assuming air ambient temperature of 50°C outside 
the panel. Necessary surge protection devices and rectifier type fast acting fuses shall be 
provided in each arm of the rectifier connections. 

2.08.00 DIGITAL INDICATING INSTRUMENTS 

Digital indicating instruments with built in communication port for remote data transfer shall 
be provided for all chargers. The instruments shall indicate DC current, DC voltage & AC 
voltage and instrument shall be 96 x 96 mm2, with display accuracy 0.5%, 4 digit-7 segment 
LED/LCD display and RS 485 Serial Bus port. Ammeters & voltmeters shall have 4-20mA 
analog output for current and voltage respectively. 

2.09.00 AIR BREAK SWITCHES 

All Chargers shall have AC input and DC output switches of air break, single throw, load 
break and fault make type. The contacts of the switches shall open and close with a snap 
action. Switches shall be rated for 120% of the maximum continuous load. ‘ON’ & ‘OFF’ 
position of the switch shall be clearly indicated. 

2.10.00 CONTROL AND SELECTOR SWITCHES 

Control and selector switches shall be of rotary stayput type with escutcheon plates showing 
the functions and positions. The switches shall be of sturdy construction and suitable for 
mounting on panel front. Switches with shrouding of live parts and sealing of contacts against 
dust ingress shall be preferred. The contact ratings shall be atleast the following: 

(a.) Make and carry continuously – 10 Amps. 

(b.) Breaking current at 220 V DC – 0.5 Amp. (inductive) 
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(c.) Breaking current at 240 V AC – 5 Amp. At 0.3 p.f. 

2.11.00 FUSES

Fuses shall be of HRC cartridge fuse link type. Fuses shall be mounted on fuse carriers 
which are mounted on fuse bases. Wherever it is not possible to mount fuses on fuse 
carriers, fuses shall be directly mounted on plug in type bases. In such cases one insulated 
fuse pulling handle shall be supplied for each charger. Kick-off fuses (trip fuses) with alarm 
contacts shall be provided for all D.C. fuses. 

2.12.00 Indicating Lamps 

Three (3) indicating lamps shall be provided to indicate A.C. supply availability. The 
indicating lamp shall be of panel mounting, filament type low wattage or LEDs and capable of 
clear status indication under the normal room illumination. The lamps shall be provided with 
series resistors (non-hygroscopic) preferably built in the lamp assembly and replaceable from 
front. The lamp covers shall be preferably screwed type, unbreakable and moulded from heat 
resistant material 

2.13.00 Blocking Diode 

Blocking diode shall be provided in the output circuit of each Charger to prevent current flow 
from the D.C. Battery into the Charger. 

2.14.00 Annunciation System 

Visual indications through indicating lamps/LEDs or annunciation fascia shall be provided in 
all Chargers for the following: 

(a.) A.C. supply failure 

(b.) Rectifier fuse failure 

(c.) Surge circuit fuse failure 

(d.) Filter fuse failure 

(e.) Load limiter operated 

(f.) Charger trip 

(g.) Battery on Boost 
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Potential free NO contacts of all above conditions shall be provided for following remote 
alarms in the Employer’s Unit Control Board: 

(a) Battery on Boost 

(b) Charger trouble (this being a group alarm initiated by any of the faults other than 
‘Battery on Boost’) 

2.15.00 Name Plates and Marking 

The name plates shall be made of non-rusting metal and shall have black back-ground with 
white engraved letters and secured by screws. These shall be provided near top edge on the 
front as well as on rear side of Charger. Name plates with full and clear inscriptions shall also 
be provided on and inside the panels for identification of the various equipments. 

3.00.00 CONSTRUCTION 

3.01.00 The Chargers shall be indoor, floor mounted, self supporting sheet metal enclosed cubicle 
type. The Contractor shall supply all necessary base frames, anchor bolts and hardware. The 
Charger shall be fabricated using cold rolled sheet steel shall not less than 1.6 mm and shall 
have folded type of construction. The panel frame shall be fabricated using cold rolled sheet 
steel of thickness not less than 2.0 mm. Removable undrilled gland plates of at least 3.0 mm 
sheet steel and lugs for all cables shall be supplied by the Contractor. The lugs for cables 
shall be made of electrolytic copper with tin coat. Cable sizes shall be advised to the 
Contractor at a later date for provision of suitable lugs and gland plates. The Charger shall be 
tropicalised and vermin proof. Ventilation louvers shall be backed with fine brass wire mesh. 
All doors and covers shall be fitted with synthetic rubber gaskets. The Chargers shall have 
hinged double leaf doors provided on front and/or backside for adequate access to the 
Charger internals. All the Charger cubicle doors shall be properly earthed. The degree of 
protection of Charger enclosure shall be atleast IP-42. 

3.02.00 All indicating instruments, control & selector switches and indicating lamps shall be mounted 
on the front side of the Charger. Design of panels shall be based on the following 
dimensions. 

1) Overall height - Maximum 2350 mm 

2) Operating handles - Maximum 1800 mm 
 (highest and lowest  Minimum 350 mm 
 positions reached by 
 operator’s hands), 
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 protective mechanical  
 indicators 
3) Doors and panel  - Maximum 1800 mm 
 handles and locks  Minimum 300 mm 

3.03.00 The layout of Charger components shall be such that their heat losses do not give rise to 
excessive temperature within the Charger panel surface. Location of the electronic modules 
will be such that temperature rise of the location, in no case, will exceed 15°C over ambient 
air temperature outside the Charger. 

3.04.00 Each Charger panel shall be provided with an illuminating lamp and one 5 Amp. Socket. 
Switches and fuses shall be provided separately for each of the above. 

3.05.00 Locking facilities shall be provided as following: 

1. For locking Trickle/Boost selector switch in the respective position.  

2. The Charger enclosure door locking requirements shall be met by the application of 
padlocks. Padlocking arrangement shall allow ready insertion of the padlock shackle 
but shall not permit excessive movement of the locked parts with the padlock in 
position. 

3.06.00 Wiring 

3.06.01 Each Charger shall be furnished completely wired upto power cable lugs and terminal blocks 
ready for external connection. The power wiring shall be carried out with 1.1 KV grade PVC 
insulated cables conforming to IS:1554 (Part-I). The control wiring shall be of  1.1KV grade 
PVC insulated stranded copper conductors of 2.5 sq.mm. conforming to IS:694. Control 
wiring terminating at electronic cards shall not be less than 1.0 sq. mm. Control terminal shall 
be suitable for connecting two wires with 2.5 sq.mm. stranded copper conductors. All 
terminals shall be numbered for ease of connections and identification. At least 20% spare 
terminals shall be provided for circuits. 

3.06.02 Power and control wiring within panels shall be kept separate. Any terminal or metal work 
which remains alive at greater than 415 V, when panel door is opened, shall be fully 
protected by shrouding. 

3.06.03 An air clearance of at least ten (10) mm shall be maintained throughout all circuits, except 
low voltage electronic circuits, right upto the terminal lugs. Whenever this clearance is not 
available, the live parts should be insulated or shrouded. 
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3.07.00 PAINTING

Treatment as per IS:6005. Two coats of  lead oxide primer followed by powder painting with 
final shade of RAL9002 for complete panel except end covers & RAL 5012 for end covers. 

4.00.00 TESTS 

4.01.00 All equipment to be supplied shall be of type tested design. During detail engineering, the 
contractor shall submit for Owner's approval the reports of all the type tests as listed in this 
specification and carried out within last ten years from the date of techno-commercial bid 
opening. These reports should be for the test conducted on the equipment similar to those 
proposed to be supplied under this contract and the test(s) should have been either 
conducted at an independent laboratory or should have been witnessed by a client. 

4.02.00 However if the contractor is not able to submit report of the type test(s) conducted within last 
ten years from the date of techno-commercial bid opening, or in the case of type test 
report(s) are not found to be meeting the specification requirements, the contractor shall 
conduct all such tests under this contract at no additional cost to the owner either at third 
party lab or in presence of client/owners representative and submit the reports for approval. 

4.03.00 All acceptance and routine tests as per the specification and relevant standards shall be 
carried out. Charges for these shall be deemed to be included in the equipment price. 

4.04.00 GENERAL 

1. For chargers of rating more than 60A, the contractor shall furnish the following type 
tests reports for each rating of the equipment to be supplied under this contract.  

 a) Complete physical examination 

 b) Temperature rise test at full load. (For chargers of up to 400A rating, 
Temperature rise test report for rectifier assembly at 200% of full load shall 
also be submitted.) 

 c) Insulation resistance test. 

 d) High voltage (power frequency) test on power and control circuits except low 
voltage electronic circuits. 

Refer Section-I, Clause 4.1 of the specification

Refer Section-I, Clause 4.1 of the specification

Please refer clause 6.1 of Section-II for clarification.
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 e) Ripple content test at 

 i) No load 

 ii) Half load 

 iii) Full load 

 f) Automatic voltage regulator operation test at specified A.C. supply variations 
at

 i) No load 

 ii) Half load 

 iii) Full load 

 g) Load limiter operation test 

 h) Efficiency and power factor measurement. 

 i) Surge withstand capability test at the following points of the Charger: 

 i) Across each A.C. input phase 

 ii) Across AC input line to ground. 

 iii) Across D.C. output terminals. 

 iv) Across each D.C. output terminal to ground 

The Charger shall not exhibit any component damage and there shall be no change 
in performance as per (g) and (h). 
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 j) Environmental Tests

Steady state performance tests (f) and (g) shall be carried out before and after 
each of the following tests. 

 i) Soak Test 

The electronic modules shall be subjected to continuous operation 
for a minimum period of 72 hours. During last 48 hours, the ambient 
temperature shall be maintained at 50 deg. C. The 48 hour test 
period shall be divided into four equal 12 hour segments. The input 
voltage during each 12 hours shall be nominal voltage for 11 hours 
followed by 110% of nominal voltage for 30 minutes, followed by 
90% of nominal voltage for 30 minutes. 

 ii) Degree of protection test. 

2. Dynamic response test and Temperature rise test at full load shall be carried out on 
each charger before dispatch at manufacturer’s works. 

5.00.00 COMMISSIONING 

5.01.00 The contractor shall carryout the following commissioning tests and checks after installation 
of the equipment at site: 

a) Complete physical examination. 

b) Checking of proper operation of annunciation system. 

c) Insulation resistance test. 

d) Load limiter operation. 

e)  Updation of charger status in DC Battery Health monitoring system. 
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1.0             INTENT OF SPECIFICATION 

The intent of specification is not to specify all details of design & construction of 
material. The material shall, however, conform in all aspects to high standard of 
design, engineering and workmanship and be capable of performing in continuous 
operation up to & after bidder’s guarantee period in manner acceptable to purchaser 
who will interpret the drawings & specification and shall have power to reject any 
work or material which in his judgement is not in full accordance with this 
specification.
This specification covers the design, manufacture, assembly, testing, packing and 
despatch of Battery charger (Float/Boost) complete in all respects with all 
components, fittings and accessories for efficient and trouble-free operation. The 
charger shall be connected with Lead acid/Ni-Cd type battery. In this specification 
though erection & commissioning is not included in vendor’s scope, the vendor shall 
still not absolved of his responsibility of establishing the correctness of equipment at 
site.

2.0             CODES & STANDARDS 

2.1            The material shall comply with all currently applicable safety codes and statutory 
regulations of India as well as of the locality where the material is to be installed. 

2.2            The design, material, construction, manufacture, inspection, testing and performance 
of 220V DC Battery Charger shall conform to the latest revision of relevant standards 
and codes of practices as per Annexure-I. 

2.3            In case of conflict between the applicable reference standard and this specification, 
this specification shall govern. 

3.0 SERVICES AND EQUIPMENT TO BE EXCLUDED 

A) Civil works like foundation and cable cellar, flooring of the battery charger room 
etc.

B) Ventilation of battery and charger room. 
C) DCDB 
D) Power and control cables except internal wiring of the charger 
E) Erection of the equipment 
F)    Battery

4.0 OPERATIONAL REQUIREMENTS 

4.1 Under normal conditions, when the AC supply is healthy at the battery charger input 
terminals, the float charger shall feed the continuous DC loads, while the boost charger shall 
remain off. Over and above the continuous DC loads the float charger shall also supply the 
necessary charge to the battery, to keep the later in fully ready condition for being available 
during AC supply failure at charger terminals.  Also some of the impulse loads of duration 
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less than a minute for which the response of the charger is poor, shall be by the associated 
battery in the DC system. This impulse discharge, shall, however, be continuously 
replenished by the float charger, unless the discharge is of considerable magnitude, in the 
event of which the boost charger shall be deployed. 

4.2 The float charger shall withstand momentary supply failure due to changeover on AC supply 
feeding bus and continue to operate on float mode satisfactorily on restoration of AC supply 
to charger. 

4.3 The DC system shall be ungrounded and shall float with respect to be ground potential when 
healthy. An earth fault relay of approved type and make shall be provided for detection and 
annunciation of earth fault. 

4.4 After the batteries are boost charged and operation is changed to float mode, the voltage 
impressed on the loads shall not exceed float charge voltage. 

4.5 The charger shall be designed to operate at an ambient air temperature of 50°C. It will be 
located indoor but in a hot, humid and tropical atmosphere.  

4.6 The voltage at load terminal will not exceed the limits of +10% and -15% of nominal system 
voltage for DC system.

5.0 BATTERY CHARGERS

5.1 The battery chargers shall be self-regulating, natural air cooled, static type, composed of 
silicon controlled rectifiers (SCRs) connected in three phase full wave full control bridge 
circuit.

5.2 Each charger circuit shall be provided with its own AC input voltmeter with voltmeter 
selector switch, DC voltmeter & ammeter, battery DC output ammeter & voltmeter, battery 
charging current ammeter, control switches, rectifiers, Auto/ Manual voltage regulators, 
load limiting device, etc. as required for the successful operation of the DC system. 

5.3 The charger shall have auto voltage regulators to enable stepless, smooth and continuous 
voltage control. The chargers shall have the effective current limiting feature and smoothing 
filters on both input and output to minimise harmonics, radio frequency transients, 
electromagnetic transients, etc. 

5.4 The battery chargers as well as their automatic regulators shall be of static type. The battery 
chargers shall be capable of continuous operation at the respective rated load in float 
charging mode i.e. trickle charging the associated DC batteries while supplying the DC 
loads.

5.5 The battery chargers shall have a selector switch for selecting the battery-charging mode i.e. 
float or boost charging. 

5.6 The battery chargers shall be provided with facility for both automatic and manual control 
of output voltage and current. The selector switch will select the mode of output 
voltage/current control, whether automatic or manual. Necessary provisions shall be 
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provided to avoid current/voltage surges of harmful magnitude/nature, which may arise 
during changeover from auto to manual mode or vice versa under normal operating 
condition.

5.7 Soft start feature shall be provided to build up the voltage to the set value slowly within 15 
seconds. The chargers shall have load limiters, which shall cause, when the voltage control 
is in automatic mode, a gradual lowering of the output voltage when the DC load current 
exceeds the load limiter setting of the charger. The load limiter characteristic shall be such 
that any sustained overload or short circuit in DC system shall not damage the charger nor 
shall it cause blowing of any of the charger fuses. The charger shall not trip on overload or 
external short circuit. After clearance of fault, the charger voltage shall build-up 
automatically when working in automatic mode. 

5.8 When on automatic control mode during float charging, the charger output voltage shall 
remain within �1% of the set value for AC input voltage variation of �10%, frequency 
variation of +3% to –5%, a combined voltage & frequency (absolute sum) variation of 10% 
and a continuous DC load variation from zero to full load. Uniform and stepless adjustment 
of voltage setting (in both auto/manual modes) shall be provided on the front of the charger 
panel covering the entire float charging output range specified. Stepless adjustment of the 
load limiter setting shall also be provided from 80% to 100% of the rated output current for 
float charging mode. 

5.9 During boost charging, the battery chargers shall operate on constant current mode (when 
automatic regulator is in service). The boost charging current can be adjusted continuously 
over a range of 50% to 100% of the rated output current for boost charging mode. The 
charger output voltage shall automatically go on rising, when operating in boost mode, as 
the battery charges up. For limiting the output voltage of charger, a potentiometer shall be 
provided on the front of the panel, whereby it shall be possible to set the upper limit of this 
voltage anywhere in the output range specified for boost charging mode. All voltage and 
current setting potentiometers shall be vernier type. 

5.10 Energising the charger with fully charged battery connected plus 10% load shall not result in 
output voltage greater than 110% of voltage setting. The time taken to stabilise within 
specified limits shall be less than 15 seconds. 

5.11 In case of float-cum-boost charger, manufacturer shall offer an arrangement in which the 
voltage setting device for float charging mode is also used as output voltage limit setting 
device for boost charging mode, and the load limiter of the float charging mode is also used 
as boost charging current setting device. 

5.12 Suitable filter circuits shall be provided in all the chargers to limit the ripple content (peak 
to peak) in the output voltage to 1%, irrespective of the DC load fluctuation even when they 
are not connected to a battery. 

5.13 Momentary output voltage of the Charger, without the Battery connected shall be within 
94% to 106% of the voltage setting during sudden load Change from 100% to 20% of full 
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load or vice-versa. Output voltage shall return to, and remain, within the limits (+/- 1% of 
the set value) in less than 2 seconds after the above mentioned change. 

6.0 DESCRIPTION OF EQUIPMENT 

6.1 Rectifier assembly  
 Rectifier assembly shall be full wave bridge type and designed to meet the duty as required 

by the respective charger. The rectifier cells shall be provided with their own heat 
dissipation arrangement with natural air-cooling. The rectifier shall utilise diodes / thyristors 
and heat sinks to carry 200% of the load current continuously and the temperature of the 
heat sink shall not be permitted to exceed 85°C absolute, duly considering the maximum 
charger panel inside temperature. The successful bidder shall furnish calculations to show 
what maximum junction temperature will be and what the heat sink temperature will be 
when operating at 200% and 100% load current continuously duly considering the 
maximum surrounding air temperature for these devices inside the charger panel at air 
ambient temperature of 50°C outside the panel. Necessary surge protection devices and 
rectifier type fast acting HRC fuses shall be provided in each arm of the rectifier 
connections. Heat run test for other charger components shall be carried out at 100% of 
rated current. 

6.2 Rectifier transformer and Chokes 
 The rectifier transformer & chokes shall be dry and air cooled (AN) type. The rating of the 

rectifier transformers & chokes shall correspond to the rating of the associated rectifier 
assembly. The rectifier transformers & chokes shall have class-B insulation with 
temperature rise limited to class-A insulation value. 

6.3 Blocking Diode 
 Blocking Diode shall be provided in the output circuit of each charger to prevent current 

flow from the DC battery into the charger. 

6.4 Voltage regulators 

6.4.1 The float charger shall have both auto and manual voltage regulation arrangements. The 
voltage regulator shall have auto/manual option and be of static type. A selector switch for 
selection of the mode of voltage regulation shall be provided. AVR time constant shall not 
exceed 0.5. 

6.4.2 The boost charger shall have auto/manual voltage regulation arrangement. The voltage 
adjustment shall be uniform and step less throughout the voltage variation range. The 
regulator shall be of static type. The boost charger shall be designed to charge the fully 
discharged battery to fully charged condition. 

6.5 Printed Circuit Boards (PCB) 
 PCB shall be made of glass epoxy of 1.6 mm thick, fire resistant, bonded with 99.8% pure 

copper foil, free of wrinkles, blisters, scratches and pinholes. The contact surface of the edge 
connectors of PCBs shall be plated with hard gold to a minimum thickness of 5 microns. 
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The component identification shall be printed on PCB by Silk screen method. All PCBs 
shall be tropicalized and masked. 

6.6 Control and Selector Switches 
 The control and selector switches shall be of rotary stay put type with escutcheon plates 

showing functions and positions. The switches shall be of sturdy construction and suitable 
for mounting on panel front. The switches shall have shrouded live parts and sealed contacts 
against dust ingress. Auto/normal switch shall be of lockable type in either position. The 
contact ratings shall be at least the following: 
� Make and carry continuously 10A 
� Breaking current at 220V DC 0.5A (inductive) 
� Breaking current at 240V AC 5.0A at 0.3 p.f. 

6.7 Indicating Lamps 
 To indicate AC supply availability, three indicating lamps shall be provided. The indicating 

lamp shall be suitable for panel mounting, cluster type LED and capable of clear status 
indication under normal room illumination. The lamp covers shall be preferably screw type, 
unbreakable and moulded from heat resistant material. 

6.8 Instruments  
 For all chargers, DC ammeter, DC voltmeter and AC voltmeter shall be provided in 96 mm2 

size with 1.5 accuracy class conforming to IS-1248. The instruments shall be flush mounted 
type, dust proof, moisture resistant and have easy accessible means for zero adjustment. 
Digital indicating instruments with built in communication port for remote data transfer 
shall be provided for all chargers, with display accuracy 0.5%, 4 digit-7 segment LED/LCD 
display and RS 485 Serial Bus port. 

6.9 Relays 
 The relays shall be enclosed in flush or semi flush dust tight cases finished with dull black 

enamel paint. Relays shall have self-contained test facilities and provisions for removing 
relay mechanism for inspection and maintenance. 

6.10 Transducers 
 Transducers shall be panel-mounting type and suitable for operating temperatures from 0 to 

55°C. Transducer output shall be used for remote display at DDCMIS/ ECP. Transducers 
shall be provided in charger panel for DC battery voltage, charger output voltage and 
charger output current. External power operated type transducer is also acceptable. The 
transducer shall have the following features: 
� Input/ output with galvanic isolation 
� Auxiliary voltage – 220V DC 
� 4-20 mA independent dual output 
� Accuracy class 0.5 or better 
� Short circuit and over current protection

6.11 Contactors 
 All battery chargers shall have an AC contactor on the input side. It shall be of air break 

type and suitable for continuous duty. The operating coil shall be rated for 415 V. The DC 
contactors shall be single/double pole air break type and suitable for continuous duty. 

PE-TS-443-508-E002

23.03.1904.01.2021

426PE-TS-475-508-E002 

:23.03.2022 
6 of 14 



DOCUMENT TITLE 

TECHNICAL SPECIFICATION FOR
220V DC BATTERY CHARGER 

SPECIFICATION NO. PE-TS- 444-508-E002 
VOLUME  II
SECTION  II 
REVISION 0 DATE:  02.03.2019
SHEET    7 OF 17 

6.12 Thermal overload relay 
 A thermal overload relay with single phasing protection (using differential movement of 

bimetal strips) shall also be provided for the AC input, which will trip the contactor. 

6.13 Air break switches 
 All chargers shall have AC input and DC output switches of air break, single throw, load 

break and fault make type. The contacts of the switches shall open and close with a snap 
action. The switches shall be rated for 120% of the maximum continuous load. The ‘ON’ 
and ‘OFF’ position of the switch shall be clearly indicated. The operating handle of the 
switches shall be fully insulated from circuit and shall be effectively earthed. 

6.14 Fuses 
 Fuses shall be of HRC cartridge fuse link type. Fuses shall be mounted on fuse carriers, 

which are mounted on fuse base. Wherever, it is not possible to mount fuses on fuse carriers, 
fuses shall be directly mounted on plug-in type bases. In such cases one insulated fuse 
pulling handle shall be supplied for each charger. Kick-off fuses (trip fuses) with alarm 
contacts shall be provided for all DC fuses. The fuses shall be suitable for applicable fault 
level.

6.15 Variable Metallic Resistors 
 One set of variable metallic resistors and shunt suitable for carrying out discharge tests (5 

hour discharge rate for Ni-Cd battery on the batteries shall be supplied. 

6.16 Battery fuse box 
Battery fuse of adequate rating meeting the load duty cycle shall be supplied. Battery fuse 
box shall have suitable termination arrangement for terminating the cables informed during 
detailed engineering stage. 

6.17 Panel Construction  
 The charger panels housing all the equipment shall be indoor, floor mounting, air natural 

cooled, self-supporting sheet metal enclosed cubicle type. The charger panel and its frame 
shall be fabricated from 1.6 mm & 2.0 mm cold rolled sheet steel respectively, and have 
folded type construction. The bidder shall also supply necessary base frames, anchor bolts 
and hardware. Removable undrilled gland plates of at least 3.0 mm thick sheet steel and lugs 
for all cables shall be provided. The lugs for cables shall be made of electrolytic tinned 
copper. The gland plate shall be of adequate size for accommodating requisite number of 
cable glands for power and control cables. The charger shall be tropicalized and vermin 
proof. Ventilation louvers shall be backed with fine brass wire mesh. All door and covers 
shall be fitted with synthetic rubber gaskets. The panels shall have hinged double leaf doors 
provided on front and backside for adequate access of charger terminals. All the charger 
cubicle doors shall be properly earthed. The panels shall comply with at least degree of 
protection IP-42. Incoming and outgoing cables shall enter from bottom. Suitable cable 
terminal board with electrolytic tinned copper cable lugs and double compression brass 
nickel-plated cable glands shall be provided in each panel for incoming and outgoing cables. 
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6.18 Electronic equipment shall be of modular design consisting of plug-in modules in standard 
19 inches metallic racks with metallic card guides. The card should be provided with proper 
handles. Card to card wiring shall be through mother board. Unplanned jumpering and track 
modifications shall not be allowed.  Mechanical interlocks to prevent wrong insertion of 
cards shall be provided. Each card shall have its junction and test points identified. 
Maintenance aids such as extension printed wiring boards and jumper leads shall be 
provided. Non modular design is also acceptable.

6.19 The layout of charger components shall be such that their heat losses do not give rise to 
excessive temperature within the charger panel surface. Location of the electronic modules 
will be such that temperature rise of the location, in no case, shall exceed 10°C over ambient 
air temperature outside the charger. 

6.20 All the charger panels shall be provided with an illuminating lamp, a 5 Amp socket and 
space heaters with thermostat. Toggle switches and fuses shall be provided separately for 
each of the above fittings. Space heaters “ON” indication shall be provided. Two separate 
grounding pads shall be provided for each panel. 

6.21 Locking facility 
            Locking facility shall be provided as follows: 
            For locking float/boost selector switch in the float position only. This shall be used for 

having key mechanical interlock between float/boost selector switch and isolator in DCDB. 

            The charger enclosure door-locking requirement shall be met by the application of padlocks. 
Padlocking arrangement shall allow ready insertion of the padlock shackle but shall not 
permit excessive movement of the locked parts with the padlock in position. 

6.22 Control wiring 
 Each panel shall be furnished completely factory wired upto power cable lugs and terminal 

blocks ready for external connections. The power wiring shall be carried out with 1.1kV 
grade, PVC insulated cables conforming to IS-1554 (Part-1). The control wiring shall be of 
1.1kV grade, 1 core stranded copper wire with colour coded PVC insulation having 
identification ferrules at both terminal and device end for each wire. Wires shall conform to 
IS-694 and minimum size of the wire shall not be less than 2.5 mm2. The control wiring 
terminating at electronic card shall not be less than 1.0 mm2. The control terminal shall be 
suitable for connecting two wires with 2.5 mm2 stranded copper conductors. All terminals 
shall be numbered for ease of connections and identification. 

 Power & control wiring within the panel shall be kept separate. Any terminal or metal work, 
which remains alive at greater than 415V, when panel door is opened, shall be fully 
protected by shrouding. 

An air clearance of at least 10mm shall be maintained throughout all circuits, except low 
voltage electronic circuits, right up to the terminal lugs. Whenever this clearance is not 
available, the live parts shall be insulated or shrouded.
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6.23 Terminal Blocks 
 Terminal blocks for all the chargers shall meet the following requirements: 

a)  Terminal block shall be 1.1kV grade, minimum 10A rated, one piece moulded complete 
with insulating barrier, clip on type terminals, washers, nuts and identification strip etc. 
It shall be similar to Klippon type RSF with insulating material of melamine or 
equivalent. Marking on terminal strips shall correspond to the terminal numbering on 
wiring diagrams. Terminal blocks for CT & VT secondary leads shall be provided with 
links to facilitate testing, isolation, star/delta and earthing. Terminal blocks for CT 
secondary shall have the short-circuiting facility. 

b) At least 20% spare terminals for external connections shall be provided on each panel 
and these spare terminals shall be uniformly distributed on all terminal blocks. 

c)  There shall be minimum clearance of 250mm between the terminal blocks and the cable 
gland plate and 150mm between two rows of terminal blocks. 

6.24 Cable Lugs 
 Heavy duty bolt-on termination tinned copper lugs of compression type shall be used in the 

switchgear for power cable termination. The supply of electrolytic tinned copper cable lugs 
for power cables forms part of the supply of equipment. Cable lugs shall comply with IS-
8309.

6.25 Cable Glands 
 The supply of cable glands forms part of the supply of equipment. Cable glands shall 

conform to BS-6121. Cable glands shall be of double compression type. 

6.26 Panel Earthing 
 Charger panels shall have fully rated GI ground bus with two ground terminals, one at each 

end of the panel. Each ground terminal shall have two bolt drillings with GI bolts and nuts 
suitable for connection to purchaser’s ground conductor.

7.0 ANNUNCIATION SYSTEM 

7.1 Visual indication shall be provided to indicate the operating conditions of the charger by the 
means of indicating lamps/LED or annunciation facia windows as per EEUA-45D, arranged 
on the top of the charger panels for following faults: 

 a) AC supply failure 
 b) Rectifier fuse failure 

c) Surge circuit fuse failure 
d) Filter fuse failure 
e) Load limiter operated
f) Charger trip/over loaded  
g) Battery on boost  
h) DC system earth fault 
i) Battery fuse blown  
j) DC system under voltage 
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Potential free ‘NO’ contacts of all above conditions shall be provided for following remote 
alarms in the Unit Control Panel/ DDCMIS: 

k) Battery fuse fails 
 l) Battery on boost  
 m) Charger over load 

n) Charger trouble (this being a group alarm initiated by any of the faults of charger 
other than charger over load). 

7.2 Suitable potential free contacts for remote indication of above abnormal conditions shall be 
provided. Multiplication relays, if required, shall be included in the panel. Indications for 
charger input supply healthy, charger in FLOAT mode and charger in BOOST mode shall 
be provided. 

7.3 All indicating instruments, control & selector switches and indicating lamps shall be 
mounted on the front side of the Charger. Design of panels shall be based on the following 
dimensions: 
a) Overall height     : Maximum 2350 mm 
b) Operating handles (Highest and lowest : Maximum 1800 mm 

positions reached by operator's hands),   Minimum 350 mm 
Protective mechanical indicators 

c) Doors & panel handles and locks  : Maximum 1800 mm 
  Minimum 300 mm 

8.0 NAME PLATE AND MARKING 

 The name plates shall be made of non-rusting metal / 3 ply Lamicoid and shall have black 
back ground with white engraved letters and secured by screws. These shall be provided 
near top edge on the front as well as on rear side of charger. Name plates with full and clear 
inscriptions shall also be provided on and inside the panels for identification of the various 
equipment. 

9.0 PAINTING 

 After fabrication, all surfaces shall be cleaned and pre-treated as per IS: 6005. Two coats of 
lead oxide primer (anti-corrosive) shall be applied after the pre-treatment. Two coats of 
powder painting with shade no. RAL-7032 or paint shade approved by customer shall be 
applied for complete panel. Thickness of paint shall be min. 40-50 microns. Protecting 
pealable compound shall be provided on outside finished surface to protect the painted 
surface during transportation and site handling. 

10.0 PERFORMANCE GUARANTEE 

 The bidder shall guarantee that chargers offered shall meet the ratings and performance 
requirements stipulated for various equipment covered in this specification. If the equipment 
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fails to meet the requirement, the supplier shall replace it with appropriate equipment free of 
cost without affecting the schedule.

11.0 INSPECTION & TESTING 

11.1 The bidder shall confirm compliance to Quality plan enclosed with Section-II of 
specification. The Quality plan shall be subject to BHEL/ customer approval after award of 
contract without any commercial or delivery implication. Inspection shall be carried out as 
per BHEL/ customer approved Quality plan. 

11.2 All equipment to be supplied shall be of type-tested quality. The bidder shall furnish all type 
test reports for BHEL/ customer approval. The Type tests should have been carried out 
within last ten years from the date of techno commercial bid opening i.e. 26.02.18 on the 
equipment similar to those proposed to be supplied under this contract and the tests should 
have been either conducted at an independent laboratory or should have been witnessed by a 
client/ government agency. In absence of such type tests reports or in case such reports are 
not found to be meeting the specification/ standards requirements, vendor shall conduct all 
such type tests without any commercial/ delivery implication to BHEL according to the 
relevant standards and reports shall be submitted to the owner for approval. (Charges for 
carrying out all routine tests & type tests are deemed to be included in the price bid).

11.3 The details of Type Tests to be conducted shall be as per Section-I of specification. 

11.4 The bidder shall furnish following Type Tests reports for each type & rating of battery 
charger:
i) Temperature rise test at full load 

ii) Temperature rise test for rectifier assembly at current specified in Data Sheet-A          
Section-I.

iii) Insulation resistance test 

iv) High voltage (power frequency) test on power & control circuits except low voltage 
electronic circuit 

v) Ripple content test at no load, half and full load  

vi) Automatic voltage regulation operation test at specified AC supply variations at no 
load, half and full load

vii) Load limiter operation test 

viii) Efficiency and power factor measurement 

ix) Input and output surge withstand capacity test. Surge voltage as per ANSI-C37.90a 
shall be applied for a period of not less than 2 seconds at the following points of the 
charger operating at 50°C at full load: 
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a) Across each AC input phases 
b) Across AC input line to ground 
c) Across DC output terminals 
d) Across each DC output terminal to ground 

 The charger shall not exhibit any component damage and there shall be no deterioration in 
performance of the charger. 

x) Environmental Tests: Steady state performance tests (temperature rise test at full 
load & load limiter operation test) shall be carried out before & after the following 
tests.

a) Soak test: The electronic modules shall be subject to continuous operation 
for a minimum period of 72 hours. During last 48 hours, the ambient 
temperature shall be maintained at 50°C. The 48 hour test period shall be 
divided into 4 equal 12 hour segments. The input voltage during each 12 
hours shall be nominal voltage for 11 hours followed by 110% of nominal 
voltage for 30 minutes, followed by 90% of nominal voltage for 30 minutes. 

b) Degree of protection test 

xi) Complete physical examination 

11.5 Rectifier transformers shall be subjected to following routine test: 

i) Temperature rise test 

ii) Insulation Resistance test 

iii) High voltage test (power frequency) test 

11.6 Following routine tests are to be performed on all battery chargers: 

i) Complete physical examination 

ii) Temperature rise test at full load 

iii)  Insulation resistance test 

iv)   High voltage (power frequency) test 

v)   Ripple content test at no load, half and full load 

vi)   AVR operation test at specified AC supply variation at no load, half and full load 

vii)   Load limiter operation test 
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viii)   Checking of proper operation of annunciation system 

ix)   Dynamic response test 
 Overshoot / undershoot in output voltage of the charger corresponding to sudden    

change in load from 100% to 20% and from 20% to 100%. 

x) Burn in test shall be carried out on all electronic modules or panels with modules.  
During the test the panel / module shall be subjected to ambient temperature of 
50°C for 48 hours in energised condition. The temperature rise inside the cubicle 
shall not exceed 10°C during the test. 

xi) Degree of protection test 
 The charger shall be checked for gasket arrangement as per the drawings. 

11.7 Following routine tests shall be carried out on annunciation system: 

i) Annunciation assembly and module shall be functionally tested as per EEUA-45D. 

ii) Burn in test as specified above in cl. No. 10.5 (x) above. 

11.8 All material used for the construction of the equipment / items shall be new and shall be in 
accordance with the requirements of this specification. Materials utilised shall be those, 
which have established themselves for use in such applications. 

11.9 All acceptance and routine tests as per relevant standards and specification, shall be carried 
out by the manufacturer. Charges for all these routine and acceptance tests for all the 
materials shall be deemed to be included in the bid price. 

12.0 INSTRUCTION MANUAL

 Instruction manuals for the installation, operation and maintenance of battery charger, 
battery fuse and variable metallic resistor and shunt to be supplied at least two months 
before the date of despatch of equipment. 

 The installation and maintenance manual of battery charger, battery fuse and variable 
metallic resistor and shunt shall contain the following. 

A) General description giving type and rating of equipment. 

B) Technical data. 

C) Salient constructional details. 

D) Instruction to be followed on receipt at site. 

E) Erection procedures and checks (handling at site, erection, pre-commissioning). 

F) Commissioning procedures and site tests. 
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G) Routine, periodic and preventive inspection and maintenance procedures. 

H) Safety rules. 

I) Possible faults, their causes and remedies. 

J) Catalogues, literature and drawings. 

K) Outline dimension drawings showing constructional features, relevant cross sectional 

views and earthing details, operator oriented description of equipment and accessories. 

L) Operating procedures, maintenance procedures & precautions to be taken during 

operation and maintenance work. 

13.0 SPARES 

13.1 Bidder to furnish the E & C spares as per BOQ cum Price Schedule. 

14.0 TOOLS AND TACKLE (IF APPLICABLE)

  Tools & tackle, which are essential to facilitate assembly, adjustments, maintenance & 
dismantling of equipment shall be provided as part of equipment supplied. The above tools 
shall be supplied along with the initial consignment of equipment so as to be available prior 
to erection but may not be used for erection purposes. 

15.0  AS-BUILT DRAWINGS 

 Though only supply of equipment is under bidder's scope, bidder may note that all as-built 
correction (as given by purchaser to vendor) shall have to be incorporated in the originals by 
the vendor and copies of the as-built corrected drawings / documents as per requirement 
shall be submitted by the vendor.  

16.0 STATUTORY AND REGULATORY REQUIREMENTS 

 Statutory and regulatory requirements as per IE rule 1956 with amendment-3 rule 1986, 
rules Nos. 35, 42, 50 & 51 shall be adhered to. 
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ANNEXURE-I 

LIST OF APPLICABLE STANDARDS 

1. GUIDE FOR SURGE WITHSTAND CAPABILITY TESTS                               ANSI-C 37.90a 

2. COLOURS FOR READY MIX PAINTS IS-5 

3. PVC INSULATED CABLE FOR WORKING VOLTAGE 1100V IS-694 

4. INDICATING ANALOGUE ELECTRICAL MEASURING INSTRUMENTS IS-1248 

5. DOP FOR LV SWITCHGEAR AND CONTROL GEAR IS-13947 
PART-1

6. SPECIFICATION FOR LV SWITCHGEAR AND CONTROL GEAR IS-13947 

7. ELECTRICAL RELAYS FOR POWER SYSTEM PROTECTION IS-3231 

8. APPLICATION GUIDE FOR ELECTRICAL RELAYS FOR AC SYSTEM IS-3842 

9. MONO CRYSTALLINE SEMICONDUCTOR RECTIFIER CELLS & STACKS IS-3895 

10. MONO CRYSTALLINE SEMICONDUCTOR RECTIFIER ASSEMBLIES & IS-4540 
 EQUIPMENT 

11. CODE OF PRACTICE FOR PHOSPHATING OF IRON & STEEL IS-6005 

12. SAFETY CODE FOR SEMICONDUCTOR RECTIFIER EQUIPMENT IS-6619 

13. CONTROL SWITCHES (SWITCHING DEVICES FOR CONTROL AND IS-6875 
 AUXILIARY CIRCUITS INCLUDING CONTACTOR RELAYS) FOR  
 VOLTAGE UPTO 1000V AC OR 1200V DC 

14. ENVIRONMENTAL TESTING FOR ELECTRONIC & ELECTRICAL ITEMS IS-9000 

15. LV FUSE FOR VOLTAGES BELOW 1000V AC OR 1500V DC IS-13703 

16. PERFORMANCE REQUIREMENT FOR ALARM ANNUNCIATION SYSTEM EEUA-45D 

17. POWER TRANSFORMERS IS-2026 

18. INDIAN ELECTRICITY RULES & INDIAN ELECTRICITY ACTS  

NOTE:  Equipment complying with other internationally accepted standards such as IEC, BS, 
VDE etc. will also be considered if they ensure performance and constructional features 
equivalent or superior to standards listed above. In such a case, the bidder shall clearly 
indicate the standards adopted, furnish a copy in English of the latest revision of the 
standards along with copy of all official amendments and revisions and shall clearly bring 
out the salient features for comparison. 
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