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1. IMPORTANT INSTRUCTION: 
Please read the following instructions carefully before submitting your bid: 
 

1.1 All the drawings, i.e. dimension, elevation,  side  view, front view, plan,  cross  sectional  view, 

isometric view, important component drawing  etc., in PDF along with AutoCAD  format  and  

manuals (Technical/Installation/Operation)  in  PDF  format,  for  offered  item  shall  be submitted. 

The hard copies as per specification also shall be submitted. 
 

1.2 The acceptability of Type Test reports submitted by any bidder/EPC shall be strictly in adherence 

to the broad guidelines mentioned in clause no. 2 of “CEA guidelines for the validity period of 

Type Tests conducted on major electrical equipment of power transmission system” published in 

May 2020.  
 

1.3 The  Bidder/EPC  shall  have  to  submit  all  the  required type  test  reports  for  the offered item 

along with the accessories. In case of submission of soft copy of type test report, high resolution 

colour scan of the original test report must be submitted. Scanned copy of Xerox of type test reports 

shall not be entertained. If required, the firm has to show the original type test report for the purpose 

of verification. In absence of this, the evaluation shall be carried out accordingly as non-submission 

of type test reports. The type test report of Battery Charger submitted by the manufacturer shall be 

considered valid if the date of type test does not exceed 07 years  as on the last date of submission 

of bid; provided:- 

There is no major changes introduced in the basic design / technology /material /mechanical 

/construction /functionalities /performance characteristics/ manufacturing process of the 

equipment. 

                                                          OR 

Until the relevant IS/IEC / statutory guidelines is revised which warrants fresh type tests because 

of introduction of new type tests even though there is no change in material/basic design of the 

equipment. 
 

1.4 The  Bidder/EPC  must  fill  up  all  the  point  of  GTP  for offered  item/s.  Instead of indicating 

“refer drawing, or as per IS/IEC”, the exact value/s must be filled in. All  the  points  other  than  

GTP,  which  are  asked  to  confirm  in  technical  specifications must be submitted separately with 

the bid.  
 

1.5 The  Bidder/EPC  is  required  to  impart  training  in  view  of  manufacture,  assembly, erection,  

operation  and  maintenance  for  offered  item,  at  his  works,  to  the person/s identified by 

OPTCL, in the event of an order, free of cost. The cost of logistics will be borne as per the clauses 

of respective purchase orders/work orders.  
 

1.6 The discrepancies between the specification and the catalogues or literature, submitted as part of 

the offer OR with prevalent standards/Govt. guidelines shall not be considered as valid deviations 

unless otherwise the same deviations related to TS is brought out separately by the Bidder/EPC in 

the pre-bid queries or in form of clarification. If any modification felt necessary to improve 

performance, efficiency and utility of equipment, the same must be submitted along with Pre-Bid 

Queries with reasons duly supported by documentary evidences and such modifications, not 

mentioned in Pre-bid queries, will not be considered.  
 

1.7 For purpose of Agreement, the firm shall provide warranty as specified in the purchase order / 

tender document. Notwithstanding the foregoing, Supplier agrees to waive the expiration of the 

Warranty Period in the event where in a pattern of defect/trend of failure is observed after the 

Warranty Period in a significant portion of the supplied quantity, or any critical defect discovered 

which, in Purchaser's opinion, constitutes a threat of damage to property or to the health and safety 

of any person. 

1.8 Warranty certificate for purchase of any material, whether directly procured by OPTCL or EPC 

agency, shall be issued directly in favour of OPTCL. 
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2. SCOPE: 

 
2.1 This Specification covers  design, manufacture, inspection and testing before dispatch, packing 

and delivery F.O.R. (destinations) and installation of Battery Chargers with provision of Float 

and Boost charging  for 220V 350 AH batteries consisting of 110 Nos., 2.0 Volts Lead Acid 

battery set , supply of spares and other accessories as specified here in. This scope includes 

SCADA compatibility of Battery chargers to be supplied.  

2.2   Following is the list of documents constituting this Specification. : 
 

(i) Technical Specification (TS) - 

(ii) Technical Requirements Appendix-I 

(iii) Type test procedure for battery charger  Appendix-II 

(iv) Guaranteed Technical Particulars Annexure-A 

(v) Delivery schedule  Annexure-B 

(vi) Calibration Status of testing equipment and 
meters/Instruments. 

Annexure-C 

(vii) Check-list towards Type Test Reports. Annexure-D 

Note:       Annexure-A, B, C & D are to be filled up by the Bidder/EPC. 
 

2.3 All the above along with amendments thereof shall be read and interpreted together. 

However, in case of a contradiction between the Technical Specification and any other volume, 

the provisions of this volume will prevail. 

2.4  The Battery Charger shall conform in all respects to high standards of engineering, design, 

workmanship and latest revisions of relevant standards at the time of offer and purchaser shall 

have the power to reject any work or materials, which in his judgment is not in full accordance 

therewith. 

3. STANDARDS: 
 

 The equipment covered by this specification shall unless otherwise stated, be designed, 

constructed and tested in accordance with the applicable sections of the latest Indian 

Standard specification and Indian Electricity Rules. 

 Standard Ref. No. Title. 

1. 1 IEC-60146 Specification for rectifier equipment in general 

2. 2 IEC-60269 Specification for HRC fuses. 

3. 3 IS-1248 Specification for Indicating Instruments. 

4. 4 IEC-60529 Degree of protection  

5. 7 IS-6619 Safety code for semi-conductor rectifier equipment. 

6. 8 IS-2026 Transformers 

7. 9 IEC-60947 A.C contactor for voltages not exceeding 1000V 

8.  IEC-61810 Elementary Relays for voltages not exceeding 1000V 

9.  IS-5 Colour for Ready Mix paint 
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4. CONSTRUCTION: 
 

4.1 It will be indoor, freestanding, floor mounting and naturally air cooled type, designed for 

continuous operation in the ambient temperature of 50⁰C. Good cross ventilation shall be 

made through side louvers to avoid any undue temperature rise in the panel.  

4.2 Each charging equipment offered shall be housed in a sheet steel cubicle reinforced by angle 

iron frame and shall be mechanically strong. The cubicle shall be dust and vermin proof. 

4.3  The rear and front door cover of the cubicle shall be hinged and shall have locking 

arrangement. Thickness of sheet steel shall be 3 mm for load bearing members and 2 mm for 

other sides. 

4.4 Gland plate of 3 mm thickness for incoming / outgoing cables shall be provided. Body earthing 

with two separate earthing terminals shall also be provided. Doors shall also be earthed with 

minimum 4sqmm insulated copper wire. 

4.5 All the door mounted equipment as well as equipment mounted inside the cabinet shall be 

provided with individual riveted /life lasting adhered labels with equipment description 

engraved. 

4.6 Electrical indicating instruments shall be flush mounted on the panel with only flange 

projecting. The dial shall be white with black numbers and lettering. 

4.7 The control electronics shall be built on plug in type glass epoxy printed circuit boards of 

modular design. The electronic control circuitry should have built in feature of soft start so that 

whenever the charger is switched on, the output voltage should increase gradually. 

4.8 Battery Charger shall be provided with earth bus bar of tinned copper flat, having minimum 

cross section 20 x 3 Sq. mm flat securely fixed along with base and provision on both the sides 

of earth bus for connecting purchaser’s earthing grid. 

4.9 Each cubicle will undergo a thorough process of de-rusting, cleaning, application of red oxide 

primer paint followed by the two coats of light grey synthetic enamel paint shade 631 of IS: 5. 

Paint thickness shall be minimum 80 microns. 

4.10 Power wiring for the chargers shall be done with 1.1KV grade, heavy duty, single core, stranded 

copper conductor PVC insulated cables or suitable sized PVC sleeved copper bus bars. Control 

wiring for the charger shall be done with 1.1 KV grade PVC insulated copper wires of cross 

section 2.5 sq. mm for all control connection. Wire of 2.5 sq. mm cross section shall be used for 

control bus. All control wiring shall be ferruled. 

4.11 All equipment’s and wiring used in the panel shall be tropicalised dust proof and vermin-proof. 
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5. DESIGN DETAILS AND DUTY REQUIREMENTS: 

5.1 The charger shall be suitable for charging the battery and supplying the load simultaneously. 

The entire charger scheme shall be divided in two sections, "float charger section" and "float-

cum-boost charger section". The float-cum-booster charger shall be suitably operated either 

in float mode or in boost-cum-standby float charger mode. 

5.2 The float and float –cum-boost sections of the charger shall be compatible to operate in auto 

(fully automatic) as well as manual mode with a provision of selection through Auto/Manual 

switch and all related components & scheme. 

5.3 Under normal operating condition, with the input AC supply present, the float charger section 

shall supply the DC load and also float the battery by trickle charging and the "float cum boost 

charger section" shall be kept off. 

5.4 In the event of main AC supply failure, the battery shall supply DC power to the Sub-station DC 

Load. The battery thus discharged shall be charged after resumption of A.C supply by the FCBC 

charger at the specified current needed for the battery depending on the extent of discharge. 

During this operation, `the float charger section' shall continue to supply the load current only 

while float cum boost charger shall  recharge the battery  and the load supply shall be 

disconnected from the battery through a contact of a contactor. If the `float charger’ fails 

during this period, the battery shall maintain load through tap cell diode, connected at 84th 

cell(not exceeding a voltage more than 231 volt ) instantaneously without any interruption of 

the DC load supply. If the incoming AC supply or the boost charger fails during boost charging, 

all the cells shall be connected to the load bus through the contact of the same contactor 

mentioned above. In boost mode the charger shall be capable of quick charging the battery up 

to 2.75 Volts per cell and also capable of restoring fully discharged battery to a state of full 

charge in eight hours. 

5.5  If there is any trouble in " float charger section ",the float mode of float cum boost charger 

section ", through Float-Boost selector switch shall supply the D.C. load as well as trickle charge 

the battery and thus serve as a spare float charger. 

 

5.6 The complete logic of operation for battery charger  is tabulated below: 
 

CASE FC FCBC CONTACTOR BATTERY LOAD DROPPER 
DIODE 

1 FLOAT STANDBY CLOSE FC-FLOAT FC-FLOAT ACTIVE 

2 FLOAT BOOST OPEN FCBC-BOOST FC-FLOAT ACTIVE 

3 OFF FLOAT CLOSE FCBC-FLOAT FCBC-FLOAT ACTIVE 

4 OFF BOOST OPEN FCBC-BOOST FROM TAP CELL 
OF BATTERY 

NOT IN 
CIRCUIT 

5 OFF OFF CLOSE DISCHARGE BATTERY BYPASS 
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Diagram - Schematic diagram of Battery Charger 
 

5.7 The ‘FC ’ charger and ‘FCBC’ charger shall be complete with silicon controlled rectifier units, 

dry type air-cooled transformers, control electronics, smoothing filters etc. suitable for 

operation from 415V + 10%, 50 HZ + 5%, 3 phase  A.C. supply. There shall be a provision for 

redundant A.C supply. In case of failure of one AC supply both FC and FCBC charger shall be 

able to avail power from redundant supply.  

5.8 The charger output shall be stabilized to ± 1% of set value for -15% to + 10% input voltage 

variations and 0-100% load variation.  

5.9 The battery charger shall have full-wave, Half-controlled thyristor controlled bridge rectifier 

circuit. The charger output voltage shall suit the battery offered. Ripple voltage shall be less 

than 3% RMS voltage. 

5.10 Each charger panel shall incorporate all the necessary controls, Indications, interlocks, 

protective devices and timing features to ensure any operation. 

5.11  Provision shall be made with necessary contact / relays for annunciation in the event of 

alternating current power failures to the charger and automatic shutdown of the charger by 

over-voltage / current devices. Annunciation shall however be prevented when the charger is 

manually shutdown or when A.C. power supply is momentarily interrupted for adjustable 

period of 1 to 5 seconds. 

5.12 Each charger shall be protected against any damage from over voltage/ load currents and shall 

be so designed that it can continuously deliver at least rated current output without operation 

of the protective over-load device for abnormal conditions of low battery voltage down to 

175V (80%) of the rated voltage). But the chargers shall be disconnected from A.C. input supply 

through an over-voltage relay, if the input voltage exceeds 10% of the rated voltage of the 

equipment. 
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5.13  Necessary selector switches for ‘Trickle Charging’ and ‘Quick charging’ shall be provided. 

There shall be ‘make before break’ type blocking Diodes and other equipment to be shown in 

the drawing or otherwise found necessary for charging the battery without increasing the 

voltage beyond safe value across the load shall also be supplied by the Bidder. 

5.14 The Float voltage shall have the provision for user selectable output voltage setting from 200 

Volt to 253 volt DC while the Boost voltage shall have the provision of output voltage variation 

from 200 volt to 302 volt DC both in AUTO and MANUAL Mode. In case of AUTO mode, once 

the voltage adjustment is set by the user, there shall be no fluctuation of output voltage from 

the set value thereof. A dedicated potentiometer /Voltage Adjustment port shall be provided 

by the manufacturer for use of purchaser and the same shall be clearly indicated in the 

drawings pertaining to the battery charger. 

5.15 The rectifier units of the chargers shall be capable of supplying an impulse load of 6/7 times 

its rated capacity. The trickle charger in conjunction with automatic voltage regulators shall 

have drooping characteristics, So as to transfer the load beyond its capacity to the battery. 

5.16 The incoming and outgoing circuits shall be provided with MCCBs with static releases for 

overload, short circuit and earth fault protections. The incoming power supply to the chargers 

will be from two sources with a facility of changeover switch. The change over facility shall be 

provided in the charger itself. 

5.17 Adequately rated HRC fuse protection over and above a rated load break isolator switch shall 

be provided for isolating the charger output form battery source. 

5.18 Input volt meter and ammeter shall be of moving iron type and shall be 96 x 96 mm. Square. 
These meters shall be of accuracy class not less than 1.0 and shall be of flush mounting type 
with required PTs and CTs and selector switches. Output voltmeter and ammeter shall be 
moving iron type and shall be 96 x 96 mm square. The meter shall be of accuracy class not less 
than 1.0 and shall be flush mounting type. The ammeter shall be center zero type for 
measurement of charging and discharging current from the battery. 

 

6. ANNUNCIATION AND INDICATION CIRCUITS:  

        Following Cluster LED lamps shall be provided in the charger panels: 
 ‘Input supply  On’ condition 

  ‘Output Supply on’ condition 

 Float Mode on / off  

 Boost Mode on / off.  

Annunciation with audiovisual alarms shall be provided for the following. 

 Input mains failure. 

 Input phase failure. 

 Input fuse failure. 

 Rectifier fuse failure. 

 Filter fuse failure 
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 DC over voltage 

 DC under voltage 

 Output fuse failure 

 Charger over-load 

 Earth leakage 

 Alarm supply fuse failure 

 Charger trip 

 Output MCCB tripped 

 AC under voltage 

 Battery low condition 

 Dropper Diode Ckt Open /Bypass Contactor Failure 

ACCEPT, TEST AND RESET push buttons shall be provided. 20% spare annunciation windows 

shall be provided. 

 

7.  DROPPER DIODE CIRCUIT: 
 

The Dropper Diode Circuit will include Dropper Diodes & Contactors associated with Voltage 

Sensing Relay PCBs. The Charger Output Voltage will be sensed by the Voltage Sensing Circuit 

Board which is set at required voltage level. Whenever the System Output Voltage is higher 

than the set Voltage level, then that particular sensing Circuit will turn ON, activating the relay 

of the Relay Board which in turn opens the Contactor & the Dropper Diode will drop the excess 

voltage so that the Output Voltage is maintained as required. If the Output Voltage is less than 

the Set Value, the Contactor will be made ON automatically & the Dropper Diodes will get 

bypassed. There should be a provision to have a switch/MCB with minimum 25 Amp 

continuous make and break capacity (The switch terminals must be wired across the dropper 

diode and bypass contactor) so that in the event of dropper diode open circuit or bypass 

contactor failure, the switch can be made ON for catering system D.C load without significant 

interruption. An alarm with Hooter must be provided to convey the information that “DIODE 

CKT OPEN OR BYPASS CONTACTOR FAILURE” so that manual intervention can be swiftly made 

to restore the loss of D.C supply to the system. 

  The above arrangement shall preferably be customized with in the same battery 
charger cabinet instead of a separate cabinet so as to avoid space consumption. 

 

 

8. SCADA COMPATIBILITY: 

The Battery Charger shall be fully SCADA compatible. It shall have sufficient nos of 

potential free contacts & transducers (4-20mA output (min. 2 nos. output port)) for digital 

and analogue signals respectively. It shall also be possible to control various functionality 

of Battery Charger from SCADA system through hard wire connection. Typical input status 
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requirement is tabulated here under. However exact number and description shall be as 

per detailed engineering. 

 
PARAMETERS 

DIGITAL 
INPUTS 

ANALOGUE 
INPUTS 

(4-20mA) 
AC mains fail √  

DC Over Voltage √  

DC Under Voltage √  

Float Charger fail √  

Earth Leakage √  

Dropper Ckt. Open/Bypass Contactor Failure √  

Float Charger On √  

Float Charger Off √  

Float Charger on Auto mode √  

Float Charger on Manual mode √  

FCBC Charger On √  

FCBC Charger Off √  

FCBC charger on Float Mode √  

FCBC charger on Boost Mode √  

Battery Voltage  √ 

Boost Voltage  √ 

Float Voltage  √ 

Load Voltage  √ 

Battery Current  √ 

Boost Current  √ 

Float Current  √ 

Load Current  √ 

Battery Room Temperature  √ 

 
Note: Any other item(s), not stipulated in this specification, but required for 

installation, operation and maintenance of the battery charger is / are 
included in the scope of supply without any extra charge on OPTCL. 

9. TESTS: 

A. TYPE TESTS:- 
 

The following type test reports from NABL accredited laboratory as per applicable standard 

for Battery chargers shall be submitted with technical bid. Rectifier transformers shall 

conform to all type tests specified in IEC - 60146 and short circuit test as per IS: 2026. The 

type test reports shall not be older than seven years from the expiry of the validity of the 

offer. Tests shall be carried out as per procedures specified in Appendix-II. 

1. Voltage regulation test 
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2. Load limiter characteristics test 
3. Measurement of Efficiency and power Factor 
4. High voltage test 
5. Temperature rise test 
6. Short circuit test at no load and full load at rated voltage for     sustained short circuit. 
7. Degree of protection test – IP 42 
8. Measurement of ripple by Oscilloscope 
9. Temperature compensation feature demonstration 
10. Type test reports of Rectifier Transformers - all tests as specified in  IEC -60146 and 

short circuit test as per IS : 2026 
Important Note: 

In case of non-submission of some the type test reports, the bidder shall confirm the 

submission of same before commencement of supply, without affecting delivery 

schedule, from NABL accredited laboratory, free of cost. In absence of this confirmation, 

the offer will be evaluated as non-submission of type test report. 

 

B. ACCEPTANCE TESTS: 
 

Followings shall constitute the acceptance tests which shall be tested by the purchaser’s 

representative at the works of the manufacturer at the cost of the supplier (both for FC & 

FCBC) for each charger. No sampling is allowed. 

(a) Visual inspection and dimension check 

(b) Measurement of voltage regulation / AVR Regulation 

(c) Efficiency and power factor measurement 

(d) Temperature rise test so as to determine the temperature rise of SCR, Transformer 

primary, secondary and core, diode, capacitor, choke and cabinet etc. 

(e) Measurement of insulation resistance. 

(1) AC input to earth 

(2) AC input to DC output 

(3) DC output to earth 

(f) Test for rectifier transformer (all relevant tests as per corresponding ISS) 

(g) High voltage tests. 

(h) Measurement of ripple 

(i) Operational test for protection, Alarm & indication and Auto/Manual operation etc. 

(j) Tests for indicating instruments. 

(k) Determination of system set points. 

(l) Soft start test 

N.B.: The supplier shall provide arrangements for monitoring the temperature across the 

elements, as stipulated above, continuously during the temperature rise test without 

disconnection of any of the temperature measuring devices across the hottest spot of 

each of the above elements. 
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All other tests, as may be necessary to ensure that all equipment’s are satisfactory shall 

also be carried out. In addition to the above tests, manufacturer’s test certificates, 

vendor’s test certificates for different equipment’s, accessories, instruments etc. shall be 

submitted, whenever required by the purchaser. 

10. DRAWINGS / DOCUMENTS: 
 

The bidder shall submit the following drawings / documents along with his offer failing which 

the offer is liable for rejection. 

(a) OGA of the battery chargers. 

(b) General layout with overall dimensions. 

(c) Electrical schematic diagram showing connections and controls. 

(d) Leaflets and technical literature giving detailed information of the panels offered. 

 

The manufacturer shall submit the following drawings / documents in 3 (three) copies within 

15 (fifteen) days from the date of issue of the purchase order for purchaser’s approval. 

(a) OGA of the battery chargers. 

(b) General layout with overall dimensions marked along with sectional views showing 

cable entry position etc. 

(c) Rating calculations for transformer, rectifiers, diode, capacitor, inductor and 

characteristic of DC curve etc. 

(d) Detailed schematic and connection and control wiring diagram for all the equipment. 

(e) Complete bill of materials. 

(f) Technical excerpts on operation. 

(g) The circuit diagram of charger including circuit diagrams of all cards to facilitate the 

maintenance of chargers 

(h) Charger Operation Logic 

(i) Manufacturing Quality plan of Battery Charger. 

(j) Raw Material and critical components (SCR, Diode, Filter and contactors etc.) test 

certificates. 

11. SPECIAL TOOLS, PLANTS AND SPARES 
 

The tender shall quote for recommended special tools, plants and spares, considered 

necessary for installation and maintenance of batteries and charges for a minimum period of 

5 (five years.) 

 The following mandatory spares are to be quoted by the bidder in the price bid:- 

(a) Voltage regulator cards- 1 No/Charger. 

(b) Protection card (if any)- l No/ Charger. 

(c) Thyristor (SCR)-  2 Nos. for F.C.+ 2 Nos. for B.C./ Charger. 
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(d) Blocking Diode- 1 No. for F.C. + 1 No. for B.C./ Charger. 

(e) Filter Capacitor- 1 Set/Charger. 

(f) Auto-manual switch- 1 No. for F. C. + 1 No. for B.C./ Charger. 

(g) Indicating LED- 10 Nos./Charger 

(h) Indicating fuse (if any)- 10 Nos./Charger 

(i) Input A.C. contactor- 1 No. for F.C,. + l No. for B.C./ Charger 

(j) Rectifier H.R.C. fuses- 4 Nos. for F.C. + 4 Nos. for B.C./Charger. 

(k) DC Voltage Transducer (4-20 mA): 1Nos.  

(l) DC Current Transducer (4-20mA): 1 Nos. 

 

12. TRANSPORT: 
 

The equipment shall be dispatched securely packed in wooden crates suitable for 

handling during transit by rail / road, so as to avoid any loss or damage during transit. 

The crate should be marked with the legible details like Make, Sr.No. , Type of Charger 

and A/T (purchase order) no. etc. 

Three sets of each of the detailed dimensional drawings, commissioning and operating 

instructions manual, literature, write up and test certificates of bought items shall be 

supplied with each of the battery charger. 
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APPENDIX-I 
 
GENERAL TECHNICAL REQUIREMENTS FOR BATTERY CHARGER SUITABLE FOR 

220 V 350AH VENTED LEAD ACID BATTERY 
 

1 Type    Float & Float cum boost charger, full wave, half controlled 
type/full control. 

2. RATINGS 220V/35A/60A Float & Float cum Boost Charger (Suitable for  
Plante Battery) 

3. AC INPUT 
(a) Voltage 
(b) Frequency 
(c) Phase 

 
415VAC ± 10% 
50Hz ±  5% 
3-phase-4 wire 

4. D.C.OUTPUT 
VOLTAGE SELECTION 
SETTINGS(IN BOTH AUTO 
AND MANUAL MODE) 
Adjustable Range 

 
FC 
 
 
 (voltage variation 
adjustable from  200 
volt to 253 volt) 

 
BC 
 
 
 (voltage variation adjustable  from  
200 volt to 302 volt) 

5. OUTPUT CURRENT LIMIT    35A                                  60A  

6. POWER CONVERSION AC to DC by means of three phase full wave, Half controlled 
bridge rectifier consisting of thyristors and diodes.  

7. VOLTAGE REGULATION 
AT BRIDGE OUTPUT. 

+ 1% of set value for + 10% Input Voltage Variations, 0-100% 
Load variation. 

8. 
RIPPLE VOLTAGE  

Less than 3% RMS without battery connected. 

9. EFFICIENCY More than 75% at full load 
10. PROTECTIONS  
 (a) Input side  AC input MCCB with input ON/OFF switch and fuses, contactor 

(for source-1&2 with interlocking) 
 (b) Output side DC output MCCB with output ON/OFF switch and fuses 

contactor. 
 (c) Protection Current limit protection, soft start feature, surge suppressor. 

Fast semiconductor fuses for rectifier bridge. 
 (d) control circuit Fuses  
 (e) Capacitor circuit Rectifier HRC fuses. 
 (f)  Over-voltage cut-back 
 (g) Charger over load / short circuit 
 (h) Blocking diode 
11. CONTROLS AND  

SWITCHES  
Followings controls and switches are provided in the system 
a) AC input source MCCBs with interlocking 
b) DC output MCCB 
c) Auto/Manual, float/boost mode selector switch. 
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d) Float and boost voltage variable potentiometers (for both 
auto and manual mode). 

e) Manual voltage adjustment Potentiometer 
f) Test push button 
g) Reset push button 
h) Battery current adjustment potentiometers 
i) Heater’s power supply switch 
j) Socket power supply switch 

12. FEATURES The following features are provided in the systems: 
a) Soft start on DC side 
b) Class-F insulation for all magnetic material. 
c) Automatic voltage regulation. 
d) Automatic changeover from float to boost and vice versa 

based on current, drawn by battery. 
e) Filter circuit to eliminate ripple. 
f) Charger current limit 
g) Separate battery path current limit. 
h) Built-in auto phase reversal of operation. 

13. Meters 
F.C.                                            . 

(i)Input  Voltmeter             (i) Common  
(ii) Input Ammeter            (ii) Input Ammeter 
(iii) Output Voltmeter       (iii)  Output Voltmeter 
(iv) Output Ammeter        (iv) Output Ammeter. 

  Battery volt meter 
Battery ammeter 
Earth leakage ammeter 

14. Indications  (i) R,Y,B Phase ‘ON’ lamps 
(ii) Output ‘ON’ lamp 

(i) R.Y.B. phase ‘ON’      lamps 
(ii) Output ‘ON’ lamp. 
(iii) Charger ‘ON’ float           LED 
(iv)Charger ‘ON’ boost       LED. 

15. Annunciation with 
audiovisual alarms. 

(i) AC input mains failure 
(ii) Input phase failure  
(iii) AC under voltage 
(iv) Input phase failure 
(i) Rectifier fuse failure 
(ii) Output fuse failure 
(iii) Filter fuse failure 
(iv) DC under voltage 
(v) DC over voltage 
(vi) Charger trip 
(vii) Capacitor fuse fail 
(viii) Output MCCB tripped 
(ix) Charger over load 
(x) Earth leakage 

 
 
 
 
v) Rectifier fuse failure 

vi) Output fuse failure 
vii) Filter fuse failure 
viii) DC under voltage 
ix) DC over Voltage  
x) Charger trip 
xi) Capacitor fuse fail 
xii) Output MCCB tripped. 
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(xi) DC earth fault 
(xii) Alarm supply fuse 

failure 
(xiii) Battery low condition. 

Note : All the alarms shall be provided through electronic display cards. Audio alarm through 
buzzer, visual indication through 10 mm LEDS & alarm ackn. / reset and LED provision is through 
push buttons. 

16. Operating ambient 
temperature surrounding 
the panel  

00 to 500C 

17. Surrounding the panel 
Relative humidity. 

0-95% non-condensing 

18. 
PANEL 

(a) Protective grade 
(b) Cooling 
(c) Paint  

 
 
(a) IP – 42 
(b) Natural air-cooled 
(c) Smoke Grey of ISS-692 shade 

19. MAGNETICS : 
(a) Average winding 

temperature rise 
over  ambient 
temperature 

 
45o Cover an ambient temperature of 50o C.     
 
 
 

(b) Insulation class ‘F’ 

(c) Insulation 
breakdown voltage. 

3 KV for 1 min withstand. 
 

20. 
CABLES  

1100 V grade PVC insulated copper. Ferrules shall be provided 
for identification of connection. 

21 
Dropper Diodes to be 
connected in series 

20Nos. 

22 
SCADA Compatibility 

As per Clause No.8 

   
 

N.B. : -  Besides the above general technical requirements, all other stipulations, as enumerated in 
this technical specification shall be followed. Any deviation should be clearly brought out with clear 
explanation. 

Any extra feature/ equipment / instrument as necessary for operation and performance of the 
battery charger for the 220V       battery set as per this specification shall be provided without any 
extra cost to OPTCL. 
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ANNEXURE-A 
 

GUARANTEED TECHNICAL PARTICULARS FOR 

BATTERY CHARGER (220 V D.C. SYSTEM) SUITABLE FOR 220V, 350AH 

VENTED LEAD ACID STORAGE BATTERY (Plante type) 

(To be filled in by the Bidder) 

 

SL.NO. DETAILS VALUES & 
OTHERS 

1. Manufacturer’s Name  

2.  Rated output of the charger  

3.1 Voltage (volts)  

2.2 Current (amps)  

2.3 Power factor   

3. Short time rating  

4. Type of cooling  

5. Hottest stack temperature (0C)  

6. Charger dimensions  

6.1 Height (mm)  

6.2 Depth (mm)  

6.3 Width (mm)  

6.4 Sheet thickness (mm)  

7. Charger weight  

8. Charger rated output current   

8.1 Float charging mode  

8.2 Boost charging mode  

9. Load limiter current setting range (Trickle mode)  

10 RECTIFIER TRANSFORMER   Float             Boost 
                                               Charger       Charger 

 

10.1 Make  

10.2 Type  

10.3 Rated KVA  

10.4 Over current impedance (ohms)  
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10.5 Input line winding connection 

 in vector representation 

 

10.6 Rated primary voltage (volts)  

10.7 Rated secondary voltage (volts)  

10.8 Rated frequency (Hertz.)  

10.9 Rated output (amps)  

10.10 Turn ratio  

10.11 Insulation level  

10.12 Impulse withstand test voltage (KVP)  

10.13 One minute power frequency over voltage.  

 (a) Primary winding (KV-rms).  

 (b) Secondary winding (KV-rms)  

10.14 Material of primary winding conductor  

10.15 Material of secondary winding conductor  

10.16 Size, Cross-sectional area and current density of primary 
winding conductor. 

 

10.17 Size, cross-sectional area and current density of 
secondary winding conductor 

 

10.18 No. of turns of primary / phase  

10.19 No. of turns of secondary / phase  

10.20 Name of the insulating materials used and class  

10.21 Core  

10.21.1 Name of the core material  

10.21.2 Grade of the core  

10.21.3 Thickness of core material (mm)  

10.22 Maximum temperature rise over an ambient temperature 

of 500C 

 

 (a) Primary Winding (0C)  

 (b) Secondary Winding (0C)  

 (c) Core (0C)  

10.3 standards applicable   

11.0 RECTIFIER ASSEMBLY :  

11.1 11.1Make   
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11.2 Type of semi-conductor material  

11.3 Rated direct current per cell (A)  

11.4 Rated direct voltage (V)  

11.5 Rated input voltage (V)  

11.6 Type of connections of rectifier elements.  

11.7 Forward power loss and reverse power loss (watts).  

11.8 Forward voltage drop and reverse voltage drop (volts)  

11.9 Conversion efficiency (%)  

11.10 Rated DC output voltage (V)  

11.11 Rated AC input voltage (V)  

11.12 Rated output current (A)  

11.13 Ripple factor  

11.14 Voltage factor   

11.15 Current factor  

11.16 Maximum temperature rise over an ambient temperature 
of 500C (0C) 

 

 

11.17 Maximum permissible ambient temperature for 

guaranteed rating (0C) 

 

11.18 Maximum and minimum permissible humidity rating (%)  

11.19 Life expectancy (years)  

11.20 Standard(s) applicable   

11.21 Characteristic curve of DC output plotted against output 
current (Whether submitted?) Yes / No. 

 

12. AUTOMATIC VOLTAGE REGULATOR  

12.1 manufacturer’s name   

12.2 Manufacturer’s type  

12.3 Percentage 18tabilization of the rectifier with the help of 
AVR when  

 

 (a) Input voltage changes with  of its nominal 
value. 

 

 (b) DC output of the rectifier varies from no-load 
to full load. 

 

12.4 Rated output voltage   

12.5 Allowable AC frequency fluctuations  

12.6 Voltage setting range  



 

E&Q-TS- BATTERY CHARGER - REV 0- 31.12.2022                                   Page 19 of 29 

 

12.7 Response time of automatic voltage regulator  

13.0 User Selectable  voltage regular (in both FC and 

FCBC)) 

 

13.1  Voltage Regulator(for Manual Mode)(Provided or Not)  

13.1.1 Type  

13.1.2 Voltage setting range  

13.2  Voltage Regulator(for Auto Mode)(Provided or Not)  

13.2.1 Type  

13.2.2 Voltage setting range  

14.0 Boost charging current setting range  

15.0 Boost charging limit setting range  

16.0 DIODES  

16.1 Manufacturer’s name  

16.2 Type of circuit  

16.3 Method of construction  

16.4 Continuous current rating (Amps.)  

16.5 Short time current rating (Amps)  

16.6 Type of cooling  

16.7 Forward power loss and reverse power less (W)  

16.8 Life expectancy  

16.9 Forward voltage drop on rated current  

16.10 Resistance offered for reverse current flow  

16.11 Maximum temperature rise over an ambient temperature 
of 500 C. 

 

17.0 CONTACTORS / MOULDED CASE CIRCUIT 
BREAKERS 

 

17.1 Type  

17.2 Make   

17.3 Rated voltage (V)  

17.4 Rated continuous currents (A)  

17.5 Contact material  

17.6 Operating coil  

17.6.1 Voltage (V)  
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17.6.2 Voltage range and power for closing and holding  

17.6.3 Voltage range and power for drop off.  

17.7 Thermal trip rating  

17.8 Thermal trip time  

17.9 Details of CT if any  

17.10 Auxiliary contacts  

17.10.1 Number  

17.10.2 Current rating  

17.11 Characteristics of back-up HRC fuse  

18.0 RELAYS :  

18.1 18.1 Make and type of protective and alarm relays  

 (a) Thermal overload relay  

 (b) Input under voltage relay  

 (c) Single phasing alarm relay  

 (d) Phase reversal relay  

 (e) D.C. output over-voltage relay  

 (f) D.C. output under voltage relay  

 (g) Charger failure relay  

 (h) Battery earth fault relay  

 (i) A.C. input failure relay (for connecting the D.C. load)  

 (j) Fuse failure relay  

 (k) Alarm accept relay  

18.2 Rated voltage of each of the above  

 (a) AC/DC  

 (b) Permissible variation  

 (c) Frequency  

18.3 VA burden of each of the above  

18.4 Operating time of each of the above  

18.5 Time vs current curves of each of the above 

(to be enclosed along with the offer) 

 

18.6 Reset time  

18.7 Accuracy  

18.8 Setting range  
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18.9 Reset factor  

18.10 Number of contacts  

 (a) Normally open  

 (b) Normally closed  

18.11 Rating of contacts  

 (a) Rated Voltage (V)  

 (b) Rated making and breaking  

 (c) Continuous rating  

18.12 No. of operations  

18.13 Operation indicator  

19.0 INDICATING LAMPS  

19.1 Manufacturer’s name  

19.2 Type and designation  

19.3 Permissible voltage variation  

19.4 Rated power consumption (watts).  

19.5 Series resistance, if any  

20.0 SWITCHES:  

20.1 Manufacturer’s name   

20.2 Ratings  

 (a) Continuous current  

 (b) Short circuit – making capacity  

 (c) Breaking capacity  

 (d) Voltage  

20.3 Operating mechanism details  

20.4 Type of visual indication  

 (a) OFF and ON position  

 (b) Fuse blow out  

21.0 FUSES  

 (a) Make  

 (b) Type   

 (c) Rating (Amps)  

 (d) Interrupting rating (KA)  



 

E&Q-TS- BATTERY CHARGER - REV 0- 31.12.2022                                   Page 22 of 29 

 

22.0 INSTRUMENTS  

22.1 Manufacturer’s Name  

 (a) Ammeter  

 (b) Voltmeter  

22.2 Type  

 (a) Ammeter  

 (b) Voltmeter  

22.3 Standard  

 (a)   Ammeter  

 (b)  Voltmeter  

22.4 Scale range.  

22.4.1 Ammeter   

 (a) Float charger  

 (b) Boost charger  

 (c) Battery float  

 (d) Battery boost  

22.4.2 Volt meter  

 (a) Input supply  

 (b) Charger output  

 (c) Load   

22.5 Size of dial   

 (a) Volt meter  

 (b) Ammeter  

22.6 Accuracy Class  

 (a) Volt meter  

 (b) Ammeter  

22.7 22.2 Temperature at which calibrated  

22.8 22.3 Limit of errors  

22.10 22.4 Out line dimensions  

22.10 22.5 Type of mounting  

22.11 22.6 Selector switch for volt meter (AC & DC)  

 (a) Make  

 (b) Rating   
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23.0 CAPACITOR  

23.1 Manufacturer’s name  

23.2 Type  

23.3 Capacitance (Farad)  

23.4 Maximum temperature rise over an ambient temperature 
of 500C. 

 

24.0 Reference float voltage at ambient temperature of 270C  

25.0 Whether protection is given for float voltage to Avoid low 
battery voltage due to sensor or circuit Malfunction. 
(Yes/ No) 

 

26.0 Whether the Battery Charger is SCADA Compliant as per 
Clause No.8(Yes/ No) 

 

27.0 Whether Temperature Sensor provided in the charger 
panel for SCADA. (Yes/ No) 

 

28.0 Whether 20Nos. Dropper Diodes along with its 
accessories/Associated circuits as per Clause No. 7 
provided or not (Yes/No) 
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APPENDIX-II 

Type test procedure for Battery Charger 
 

Sr. 
No 

Test description 

1 
Voltage regulation test: 

A) Float charger 
 B) Float mode of boost charger: 
Test condition: - 
 The adjustment of output voltage at no load is verified by front panel Potentiometer. 

 Output voltage of charger is set at maximum voltage setting and input voltage is 

varied from -15% & +10% of nominal volts; Variation in output voltage is verified. 

 The unit is loaded up to 100% rated load and output voltage is observed. Under this 

condition, the input voltage is varied as specified above and variation in output 

voltage is verified. Regulation should be limited to or less than +1% of rated output 

voltage of the charger. 

2 
Load limiter characteristics test: - 

A) Float charger  
B) Float mode of boost charger: 
Test Condition: - 
 The current limit potentiometer is adjusted such that current limit starts beyond 

100% load i.e. current beyond rated current. Now Load resistance is reduced and 

drooping characteristic of output voltage is verified. 

3 
Efficiency test: 

To be carried out on Float Charger & Boost Charger separately at max. Power 
rating. 
Test condition: - 
 Float charger: - Efficiency test is carried out at nominal AC input voltage , DC output 

voltage adjusted to maximum voltage setting, by loading only the Float charger at 

20%, 50%, & 100% load of rated current at Feeder Terminals & keeping the Boost 

charger 

 “OFF”. AC input power is measured by Digital/Analog Power Meter and DC output is 

measured by calibrated Voltmeter and Ammeter other than the provided in the Float 

charger. 

 Boost Charger: - Efficiency test is carried out as per above procedure for Boost 

Charger keeping float charger “OFF” & adjusting maximum voltage setting at Battery 

Terminals with Boost Charger constant current setting at 20% 50% & 100% load of 

rated current with the help of suitable resistors at Battery Terminals. 
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 Efficiency should be better than 75% at 20% load & better than 80% at 50 % & 100% 

load as per GTP. 

4 
High voltage test: 

Test condition: - 
 The power frequency voltage of 2 KV shall be applied between AC circuit & Earth, DC 

circuit & Earth and AC circuit & DC circuit for 1 Minute. During High Voltage Test, all 

low voltage circuits (Electronics circuit, Lamps etc.) are isolated and gate – cathode, 

anode – cathode terminals are shorted. Charger should withstand it and there shall 

not be any mal function or deformation and it should work satisfactory after the test. 

 

5 
Temperature rise test: - Test Condition: - 

 Rated mains supply is to be applied to charger. Float charger DC Output voltage to be 

set to maximum voltage setting & load current is to be adjusted to 100% rated load 

of float charger at feeder terminals & simultaneously Boost charger DC Output 

current is to be set to 100% rated load of boost charger by variation of set boost 

current potentiometer on front panel. Battery terminal voltage is to be adjusted to 

maximum voltage setting of Boost Charger by varying the resistive load connected to 

“Battery Terminals”. Temperature readings of ambient temperature, Float & Boost 

Rectifier Stack heat sink, windings & cores of Float & Boost Rectifier Transformer & 

filter choke, & to be noted for every hour, till temperature rise is stable. After 

completion of this test Normal functioning of the battery Charger to be verified by 

carrying out the following tests:  

1) High voltage.  
2) Voltage regulation test.  
3) Short circuit Test. 

 

6 
Short circuit test at no load and full load at rated voltage for sustained short circuit at 
load Terminals: 

A) Float charger (Auto mode).  
B) Float mode of Boost charger (Auto Float) Test condition: - 
 This test is carried out on LOAD TERMINALS with Float charger & Float mode of Boost 

Charger. The output DC voltage at load terminal is adjusted maximum voltage setting 
with rated AC input volts. The load terminals are shorted with following test 
conditions. 

1) No load at load terminals 
2)  Full load of rated current at Load Terminals. 

 In no load condition, the load terminals are shorted first and then charger is 
switched ON. Moreover, in full load condition, increase the load from rated 
current100% to till short circuit at LOAD TERMINALS. The Battery Charger should 
sustain this short circuit with mains variation from -15% & +10% of nominal input 
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volts and the Battery charger should function normal after removal of short circuit at 
load terminals. 

 

7. 
Temperature Compensation Feature Demonstration test: 

Auto Float Charger Test condition: - 

 To observe that DC output of Battery Charger changes proportional to 4-20 mA 
input signal available from temperature transducer. The required change in output 
voltage is 3mV per 1⁰C per cell of 2volts of L. A. Battery. The temperature transducer 
produces 1mA signal per 2.5⁰ C change in ambient temperature.  

 Therefore for 55 Cells (110V Battery Set), it will be 7.5mV x 55 Cells = 0.4125V per 
mA. The charger output voltage should decrease by 0.4125V for increase of 1 mA 
and vice-verse. The reference temperature is 27⁰ C at which 11mA signal will be 
available from transducer.  

 The charger output should be set to 121V (i.e. rated output) at 11mA signal. The 
input signal should be changed from 4 mA to 20mA & DC output should be 
observed. The DC output should vary @ 0.4125Volts per mA. 

 Similarly, for 110 Cells (220V Battery Set), it will be 7.5mV x 110 Cells = 0.8250V per 
mA. The charger output voltage should decrease by 0.8250V for increase of 1 mA 
and vice- verse. The charger output should be set to 242V (i.e. rated output) at 
11mA signal. The input signal should be changed from 4 mA to 20mA & DC output 
should be observed. The DC output should vary @ 0.8250Volts per mA. 
 

8 
Degree of protection test: - 

 Degree of protection shall be IP 42. 

9 
Measurement of ripple by Oscilloscope: - 

 AC supply with variation (± 15 %) & Frequency variation (± 3 %) shall be supplied to 

the charger and ripple in the output voltage at 0, 50 & 100 % load shall be measured 

with the oscilloscope. It shall be within ± 3 %. 

10 
Type tests of Rectifier Transformers 

 All tests as specified in IEC 60146 and short circuit test as per IS: 2026. 
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ANNEXURE – B 

QUANTITY AND DELIVERY SCHEDULE 
 

Lot Description Quantity 
required. 

Desired delivery Destination. 

   

  

 

N.B.:- The detail delivery programme and quantity to be delivered will be intimated  

at the time of placement of the Purchase order/issue of release order. 

 
 
 
 

Signature of the Bidder with seal & date 
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ANNEXURE – C 

(For Testing of Battery Charger) 

(To be filled in by the bidder) 

CALIBRATION STATUS OF TESTING EQUIPMENTS AND INSTRUMENTS/ METERS 

Name 
of the 
Test  

Meters & 
Equipment 
required 
for the 

correspond
ing test 
with range, 
accuracy, 
make & Sl. 
No. 

Date 
of 
Calibr
ation  

Due 
date of 
Calibra
tion  

Name 
of the 
Calibra
ting 

Agency 

Whether 
Calibrat
ing 
Agency 

is Govt. 
approve
d  

Whether 
document
s relating 
to Govt. 

approval 
of the 
calibrating 
Agency 
furnished   

Whether 
the 
meters/ 
equipme

nt fulfill 
the 
accurac
y class 
as per 
calibrati
on 
report. 

Whether 
the 
calibratin
g agency 

has put 
any 
limitation 
towards 
the use 
of the 
particula
r meter/ 
equipme
nt. If yes 
state the 
limitation
s 

Whether 
the 
calibrating 
agency has 

put any 
limitation 
towards 
the use of 
the 
particular 
meter/equi
pment/ 
meter. 
State the 
colour of 
the affixed 
sticker 

In spite of 
imposed 
limitations. 
Whether 

the 
particular 
meter / 
equipment 
can still be 
used? 
Justify its 
use for 
correspondi
ng test(s) 

Remar
ks  

1 2 3 4 5 6 7 8 9 10 11 12 

 

 

Signature of the Bidder with seal & date 
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ANNEXURE -D  

(To be filled in by the bidder) 

CHECK LIST TOWARDS TYPE TEST REPORTS FOR BATTERY CHARGER 

 

Name of 
the Type 

Test  

Date of 
Test  

Name of the 
Laboratory 

where the 
Test has 
been 
conducted  

Whether 
the 

Laboratory 
is 
Governmen
t approved 

Whether 
the Test 

report is 
valid as 
per Spn. 

 

 

 

 

 

 

 

Whether 
the Test 

report in 
complete 
shape 
along 
with 
drawings 
etc. 
furnished 
or not? 

Whether 
the type 

tested 
battery 
charger 
fulfills the 
technical 
requireme
nts as per 
TS 

If the type tested battery charger 
does not fulfill the technical 

requirements as per this 
specification, whether the bidder 
agrees to conduct he particular 
type test again at their own cost 
without any financial liability to 
OPTCL in the presence of 
OPTCL’s representative within 
the specified delivery period 

Remark
s  

1 2 3 4 5 6 7 8 9 

 

 

      Signature of the Bidder with seal  

 

 


