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SECTION – 1 

 
SCOPE, SPECIFIC TECHNICAL REQUIREMENTS AND QUANTITIES 

 
 

1.1 SCOPE 
 
This specification is intended to specify the requirements for design, engineering, 
manufacture, assembly, stage testing, inspection, testing before supply, packing, loading at 
works, transportation and supervision of erection, testing and commissioning of 220V and 
48V DC Battery (Nickel Cadmium Type) along with its accessories and auxiliary 
equipments / instruments etc. as mentioned in this section and in various other sections of this 
specification.  
 
The equipment is required for the following project: 

 
Name of customer    :  Power Grid Corporation of India Ltd 
 
Name of the project       : ±800KV, 6000MW, HVDC MULTI-TERMINAL         

NER/ ER – NR/WR INTERCONNECTOR-I PROJECT 
 

Name of Site       : Agra 
  

 
 In case of any conflict among the various sections of this specification, then the order of 

precedence shall be Section-1, Section-2 & then Section -3. 
 
 
1.2       TERMINOLOGY 
 

The following terminology shall be applicable for the purpose of interpreting the relevant 
clauses of the specification 

 

Project tile                     ±800KV, 6000MW, HVDC MULTI-TERMINAL 
NER/ER – NR/WR INTERCONNECTOR-I PROJECT 

                                                          
             Owner                              Power Grid Corporation of India Limited (POWERGRID)  
       
              Purchaser                      Bharat Heavy Electricals Limited (BHEL)  
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1.3       SPECIFIC TECHNICAL REQUIREMENTS 
 

Parameter 220V 
DC 

48V 
DC 

Nominal Voltage Rating(V) 220 48 

Type of Battery bank Nickel cadmium pocket 
Plate type  

Duty requirements Medium discharge 
vented type  

AH capacity As per BOQ 

Total No. of Cells per battery bank 179 38 

No. of Cells required per Battery Bank 
(For making connections) 

173 38 

No. of Spare Cells per Battery Bank  6 0 

Allowable System Voltage (Volt)          220V ± 10 
% 

      48V ± 10 % 

Maximum Battery Bank Voltage ( Volt) 242 52.8 
Minimum Battery Bank Voltage ( Volt) 198 43.2 

Nominal voltage per cell (Volt) 1.2 1.2 

Cell Float Voltage(Volt) 1.42 1.42 

End Cell Voltage(Volt) for specified duty 
cycle  of 1 hour 

1.14 1.14 

Tap cell connection for continuity during 
boost charging  required 

No 

Min. Electrolyte temp. 15°C 

Battery rack Mild steel 

Rack coating Epoxy  coated , alkali 
resistant  

Maximum Design ambient temperature 50°C 

Minimum Design ambient temperature 0°C 
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       1.4  BILL OF QUANTITY: 

     1.4.1    SCOPE OF SUPPLY:                                               

Item 
No. 

                  Description  Unit Total Quantity 
(Agra S/stn) 

01 
 

220V, 590 AH Ni-Cd Battery Medium discharge type 
(179 cells) complete with Accessories.  

Nos. 8 

02 48V, 740 AH Ni-Cd Battery Medium discharge type 
(38 cells) complete with Accessories.  

Nos. 2 

03 Supervision for Erection, Testing and Commissioning 
for S. No. 1 and 2 above. 

Lot 1 

 

Remarks : 
 
 1.  Notwithstanding the list of accessories and spares detailed under this specification, the 

battery banks shall be freestanding on floor & complete in all respect for erection, 
installation & putting into service. 

 

2.  The battery bank shall be complete with all accessories and devices including but    not 
limited to the following: 

(1)  Battery rack 
(2)  Rack and cell insulator with 5% extra  
(3)  5% extra Inter Cell and Inter stack connectors 
(4)  Cell numbering tags with fixing arrangement 
(5)  Electrolyte for first filling inclusive of 10% extra 
(6)   All inter-cell, inter-row, inter-tier connectors and battery terminals connectors 
(7)  Nickel plated connection hardware such as bolts, nuts etc., inclusive of 5% extra 
(8) Cell testing voltmeter with (-2V) – 0 – (+2V) range 
(9) Syringe type floating hydrometers 
(10) Mercury in glass chemical thermometers 0-100 °C with specific gravity correction 
       Charts 
(11)  Rubber aprons 
(12) Rubber gloves 
(13)  Industrial goggles 
(14) Instruction card 
(15) No smoking notice 
(16)  Alkali Mixing Jar 
(17)  Special-insulated tools such as spanners for connecting the terminals of the battery 
         Cells. Tools to be adequately insulated to permit working on the live battery bank 
(18)  Torque Wrench 
(19)  One set of variable resistor load suitable for carrying out discharge tests at 5 hour 

discharge rate & suitable shunt for measuring current on all batteries. 
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3   Supervision during Installation and Commissioning 
 

Bidder shall quote lump-sum price for supervision of ETC of the offered Battery. The 
required instruments for commissioning shall be brought by the bidder.            

          1.5       Type Tests, Routine Tests and Acceptance Tests:  
  Bidder shall submit valid type test reports (as per relevant IEC/IS Standard) for the tests 

carried out within last five years from 30.06.2009 (Technical bid opening date). The 
reports should have been conducted on identical or similar equipment/components to those 
offered. In case type test reports are more than 5 years old or the reports of type tests are 
found to be technically unacceptable, the type test shall be conducted by the vendor 
without cost and delivery implication to BHEL. 

 
 

1.5.1   List of Type Tests: 
 
The following shall constitute type tests and shall be carried out in the given sequence, as 
per clause no. of IS-10918: 1984 / IEC – 623: 1992 indicated against each test. 

 
i) Physical Examination (10.2) 
ii) Dimensions, mass and layout (10.3) 
iii)    Marking (10.4) 
iv)   Polarity and absence of short circuit (10.5) 
v)  Air Pressure test (10.6) 
vi)   Ampere - hour capacity (10.7) 
vii)  Endurance test 
viii)  Retention of charge (10.8) 
ix)  Discharge performance at low temperature (10.9) 
x)  Life cycle test (10.10) 
xi)  Insulation resistance (10.11) 
xii)  Dielectric 

xiii)  Storage (10.12) 
 

1.5.2   List of Acceptance Tests: 
 

The following shall constitute acceptance tests: 
 
i)  Physical Examination (10.2) 
ii)  Dimensions, mass and layout (10.3) 
iii)  Marking (10.4) 
iv)  Polarity and absence of short circuit (10.5) 
v)  Air Pressure test (10.6) 
vi)  Ampere-hour capacity (10.7) 
vii)  Retention of charge (10.8) 
viii)  Insulation resistance (10.11) 
ix)  Test for voltage drop during discharge test at (vi). 
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The acceptance test as stated at sl. no. (vi) and (ix) above shall be carried out and verified 
after installation at site by the supplier. 
 
1.5.3   List of Routine Tests: 

 
The following shall constitute Routine tests: 
 
i)  Physical Examination (10.2) 
ii)  Dimensions, mass and layout (10.3) 
iii)  Marking (10.4) 
iv)  Polarity and absence of short circuit (10.5) 

 

          1.6       Inspection and Testing:  

Before being fitted on the equipment, all components shall be subjected to routine tests at 
the Bidder’s factory, as per the relevant IEC/IS standards. A detailed test report proving the 
successful passing of such tests shall be provided. 
 
Prior to dispatch, the routine & acceptance tests shall be carried out on each battery set  in 
accordance with the applicable IEC /IS and the material shall be offered for final inspection 
to BHEL and Powergrid in accordance with agreed quality plan with 3 weeks advance 
information.  
 

1.7  QUALITY PLAN 

The Bidder shall carry out contract works in accordance with sound quality management 
principles which shall include such as controls which are necessary to ensure full 
compliance to all requirements of the specification & applicable international standards. 
These quality management requirement shall apply to all activities during design, 
procurement, manufacturing, inspection, testing, packaging, shipping, inland 
transportation, storage, site erection & commissioning. Bidder shall submit detailed Quality 
Plan at contract stage for BHEL / Powergrid’s approval.  
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SECTION-2 
 

EQUIPMENT SPECIFCATION 
 

 
 2.1     CODES AND STANDARDS: 
                       
The Nickel Cadmium batteries shall strictly conform to the following Indian and 
International standards, as appropriate: 
 
Standard No.     Title 

 
IS : 10918 : 1984   Vented type Nickel Cadmium Batteries 
IEC : 623 : 1992   Vented Nickel Cadmium Prismatic Rechargeable Single Cell 
IS : 6954 : 1973   Code of Safety for Caustic Potash 
IS : 6831 : 1992   Caustic Potash - Specifications 
IS : 1885 : 1965   Electro-technical Vocabulary, Secondary Cell & Batteries 
(Part 8) 
IS: 6005: 1970   Code of practice for phosphate coating of iron and steel. 
IS:5 : 1994    Colors for ready mixed paints and enamels 
IS-1248: 2003   Indicating instruments 

 
2.2 GENERAL 
 
This section covers the general technical requirements of 220V and 48V DC Nickel 
Cadmium Battery. In case of any discrepancies between the requirements mentioned in this 
section and those specified in other sections of this specification, this shall prevail after 
section 1 and shall be treated as binding requirements.     
 
2.3         TYPE 

 
DC Batteries shall be stationary Nickel – Cadmium type. The batteries shall be medium 
discharge performance type. For the purpose of design, an ambient temperature of 50 
degree Celsius and relative humidity of 100%   shall be considered. The 220 V DC system is 
unearth and 48 V DC system is +ve earth system.  
 
DC batteries shall be suitable for standby duty. The batteries shall normally be permanently 
connected to the load in parallel with a charger and shall supply the load during emergency 
conditions when AC supplies are lost. 
Batteries shall be suitable for a long life under continuous float operations and occasional 
discharges. The batteries shall be boost charged at about 1.54 to 1.7 Volts per cell maximum 
and float charged at about 1.42 Volts per cell. Batteries shall also be suitable for continuous 
operation for the maximum ambient temperature as specified elsewhere in the technical 
specification. 
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2.4         CONTAINER    
 

Containers shall be made of polypropylene plastic material. Containers shall be robust, heat 
resistant, leak proof, non-absorbent, alkali resistant, non-bulging type and free flaws such as 
wrinkles, Cracks, blisters, pin holes etc. Electrolyte level lines shall be marked on 
containers. 
 
2.5         VENT PLUGS 
 
Vent plugs shall be provided in each cell. They shall be of anti- splash type, having more 
than one exit hole and shall allow the gases to escape freely but shall prevent acid from 
coming out. The design shall be such that the water loss due to evaporation is kept to 
minimum. In addition, the ventilator shall be easily removed for topping up the cells and of 
Such dimensions that the syringe type hydrometer can be inserted into the vent to take 
electrolyte samples. 

 
2.6        PLATES 

 
The plates shall be designed for maximum durability during all service conditions including 
high rate of discharge and rapid fluctuations of load. The construction of plates shall 
conform to latest revisions of IS: 10918/ IEC as applicable. The separators shall maintain 
the electrical insulation between the plates and shall allow the electrolyte to flow freely. The 
positive and negative terminal posts shall be clearly marked. 
 
2.7         SEDIMENT SPACE 
 
Sufficient sediment shall be provided so that cells will not have to be cleaned out during 
normal life and prevent shorts within the cells.  
 
2.8         CELL INSULATOR  

 
Each cell shall be separately supported on PVC/porcelain/hard rubber insulators fixed on to 
the racks with adequate clearance between adjacent cells. 
 
2.9          ELECTROLYTE 

 
The electrolyte shall be prepared from battery grade potassium hydroxide conforming to 
BS: 1069. The cells shall be shipped either in charged condition or in dry condition. 
Necessary electrolyte for make-up shall be supplied separately.  
 
2.10 MANUFACTURE’S IDENTIFICATION SYSTEM 
 
The following information shall indelibly marked on outside of each cell: 
 
 Manufacture’s Name and trade mark 
 Country and year of manufacture 
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 Manufacture’s type designation  
 AH capacity at 5 hour discharge rate 
 Serial Number 
 
2.11 CONNECTORS AND FASTENERS 

 
Nickel coated copper connectors shall be provided for connecting up adjacent cells and 
rows. Bolts, Nuts and washers shall be effectively nickel coated to prevent corrosion. The 
thickness of nickel coating of connectors should be not less than 0.02mm. All the terminal 
and cells inter-connectors shall be fully mutated shrouds. End take off connectors from 
positive and negative poles of the batteries shall be provided for end connections to the 
power cables. More than one cable may be required to be connected to the battery terminals. 
Suitable arrangement for termination of multiple cables shall be provided so as to avoid 
extra load on the battery terminals. The cable will be single core having stranded copper 
conductor and PVC insulation.  
 
 
All connectors and lugs shall be capable of continuously carrying the 30 Minute discharge 
current of the respective Batteries and through fault short current which the battery can 
produce and withstand for the period specified. 
 
2.12 BATTERY RACKS 

 
Mild steel racks shall be provided for all Batteries. They shall be free standing type 
mounted on porcelain/hard rubber/PVC pad insulators. Batteries shall preferably be located 
in the single tier arrangement. However, batteries having a complete cell weight of lower 
than 50 kg could be located in the double tier arrangement. The batteries racks and supports 
for cable termination shall be coated with three (3) coats of anti-alkali paint of approved 
shade. Name plate, resistant to alkali, for each cell shall be attached on to the necessary 
racks. 
 
2.13 TESTS 
 
Batteries shall conform to all type tests as per the latest issue of IS: 10918/ IEC - 60623 as 
applicable. The Bidder shall submit for BHEL/Powergrid approval the reports of all the 
type tests at contract stage as per clause 1.5 of Section -1. 

 
2.14 PACKING & MARKING 

 The cells shall be suitably packed as per relevant standards so as to avoid any loss or 
damage during transit. 

 Loose item such as connectors, copper rods, hardware, insulators and accessories etc. shall 
also be packed in cases. 
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SECTION - 2A 

GUARANTEED TECHNICAL PARTICULARS 

Sl. 
No.  

ITEM DESCRIPTION  UNIT  220-V Battery  48-V Battery  

1  Manufacturer's name     
2  No. of battery sets  Nos.   
3  Type of battery     
4  Manufacturer's catalogue number     
5 Guaranteed Ah Capacity of battery at 

20 ° C at 5 hour discharge rate.  
Ah    

6  Nominal voltage rating  V    
7  05- hour discharge rate at 20 ° C  A    
8  One- hour discharge rate  A    
9  One-minute discharge rate  A    
10  Short circuit current for a dead short  

circuit at battery terminals  when  
  

i) floated at 1.42Vpc   kA    
ii)        boost charged at 1.7Vpc  kA    

11  Duration for which battery can 
withstand short circuit current  

   

12  Min. cell voltage during duty cycle  V    
13  Applicable Standards     
14  Cells:     

1. No. of cells per battery  Nos.  
2. Type of the cells    
3. Cell designation as per IS    
 4. Material of container     
5. Overall dimensions of each cell mm   
 6. Sediment space (mm)     
 7. Net dry weight  kg   
8. Weight of  cell with electrolyte  kg   
9. Recommended maximum period of 
storage before the first charge 

Hrs   

 10. Recommended cell centre to 
centre distance (mm)  

mm   

15  Inter cell connector:     
1. Type of connector    
 2. Material of connector     
3. Type of insulation if provided     

16  Plates:    
 i) No. of positive plates per cell    
 ii) Type of positive plate    
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 iii) Type of negative plate     
17  Separator    

 i) Type    
 ii) Material     

18  Electrolyte    
 i) Amount of electrolyte for  first 
filling  

   

 - per cell   Ltr   
- per set  Ltr   
ii) Sp. gr. of electrolyte at 20 °C.      
- for first filling     
- -at the end of full charge    
- at the end of discharge at 5-h rate    
 iii) Maximum electrolyte temperature 
that  cell can withstand continuously    
without any harmful effect.   

Deg C   

19  Total shipping weight of electrolyte 
for one battery unit.  

kg   

20  Total shipping weight of one battery 
unit (without electrolyte)  

kg   

21  Racks     
i) No. of racks per battery Nos.   
 ii) No. of cells per rack  Nos.    
iii) Material and finish of rack  
 iv) Paint shade    
 v) Acid resistant coating detail     

22  Recommended start & finish rate for 
charging the battery in 10 hours (Boost 
charging) 

   

 - Current A   
 - Voltage per cell at the end of finish 
rate.  

V   

23  Recommended float charge rate    
 - current  mA   
- voltage per cell  
-  

V   

24  Recommended equalize charge rate    
 - Current  A   
 - Voltage per cell V   
 - Duration for equalize charging Hrs.   
 - Frequency of equalize charging     

25  Accessories furnished with battery     
26  Internal resistance of each cell     

Fully charged condition  Ohm   
Fully discharged condition  Ohm   
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27  Recommended air changes per hour  
 

   

28  Battery Charge-Discharge Curves 
Enclosed  

   

29 Heat loss at rated output kW   
30 Battery fuse rating Amp   
31  Expected life Years   

32 Overall dimension of  complete 
cubicle( LXBXH) battery one set- 

mm   
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SECTION – 3 

 
 

PROJECT DETAILS AND GENERAL  TECHNICAL REQUIREMENTS  
 
 
 
 

Please refer Technical Specification Document No. TB-343-316-00, Rev 02 titled 
 
“General Technical Requirements – Section -3 “ 
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