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This specification covers the technical requirements of design, manufacture, testing at
manufacturer's works, packing, forwarding, supply and unloading of lead acid 24/48V,
100 AH Battery at site/ stores complete with all accessories for efficient and trouble
free-operation.
It is not the intent to specify completely herein all the details of tech design and
construction of material. However, the material shall conform in all respects to high
10 | scopE fstandards of engineerin_g, design.ano! workmanship and shall be capable of performing
' in continuous commercial operation in manner acceptable to TATA POWER - CODL,
who will interpret the meanings of drawings and specification and shall have the power
to reject any work or material which, in his judgment is not in accordance therewith. The
offered material shall be complete with all components necessary for their effective and
trouble free operation. Such components shall be deemed to be within the scope of
Bidder's supply irrespective of whether those are specifically brought out in this
specification and/or the commercial order or not.
The equipment covered by this specification shall unless otherwise stated, be
designed, manufactured and tested in accordance with the latest editions of the
following Indian/International standards and shall conform to the regulations of the local
statutory authorities.
IS 266-1993 Battery grade sulphuric acid
IS 1146-1981 Rubber and plastic container for lead acid storage
batteries
IS 1069-1993 Water for storage batteries
IS 694-1990 PVC insulated cables
APPLICABLE IS 1651-1991 Stationery _c_ells and batteries lead acid type (with
2.0 STANDARDS tubular positive plates)
IS 9224-1991 Stationery cells and batteries lead acid type (with plante
positive plates)
IS 3116-2002 Low voltage fuses
IS 4540-1968 Sealing compound for lead acid batteries
IS 3895-1966 Semiconductor rectifier assemblies and equipment,
mono-crystalline
IS 6071-1986 Semiconductor rectifier cells and stacks mono-
crystalline
IS 8320-2000 General requirements and methods of tests for lead
acid storage batteries
The service conditions shall be as follows:
1. Maximum altitude above sea level 1,000m
2. Maximum ambient air temperature 50°C
CLIMATIC 3. Maximum daily average ambient air temperature 35°C
3.0 | CONDITIONS OF 4. Minimum ambient air temperature 0°C
THE INSTALLATION | 5. Maximum relative humidity 95%
6. Average number of thunderstorm days per annum (isokeraunic level) 70
7. Average number of rainy days per annum 120
8. Average annual rainfall 150cm
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9. Earthquakes of an intensity in horizontal direction - equivalent to seismic
acceleration of 0.3g
10. Earthquakes of an intensity in vertical direction - equivalent to seismic
acceleration of 0.15g (g being acceleration due to gravity)
11 .Wind velocity: 300 km/hr, 200 km/hr and 160 km/hr. environmentally, some of the
regions, where the work will take place includes coastal areas, subject to high relative
humidity, which can give rise to condensation. Onshore winds will frequently be salt
laden. On occasions, the combination of salt and condensation may create pollution
conditions for outdoor insulators. Some places are in heavily industrial polluted areas.
Therefore, Outdoor material and equipment shall be designed and protected for use in
exposed, heavily polluted, salty, corrosive and humid coastal atmosphere
The design of equipment and accessories shall be suitable to withstand seismic forces
corresponding to an acceleration of 0.1 g.
4.0 S. Particular Requirement
No. 48V, 100AH 24V, 100AH
Battery Battery
1 Type of battery Lead acid battery Lead acid battery
2 Container Transparent Transparent
3 Nominal DC system voltage 48V 24V
4 Number of batteries One set One set
5 Number of cells 24 12
GENERAL 6 Cell type Plante/tubular gel Plante/tubular gel
TECHNICAL 7 Cell voltage e e
REQUIREMENTS a) Nominal 2V 2V
b) End cell voltage 1.85V 1.85V
8 Capacity of battery 100 AH 100 AH
a) 10 hour rate of
discharge
9 Float charging voltage 215Vt0225V 215Vt02.25V
Boost charging voltage 200Vto275V 200Vto275V
per cell per cell
10 Mounting arrangement Double row, single | Double row, single
tier tier

5.0

GENERAL CONSTRUCTIONS: Each battery shall be of high rate performance, lead acid type with capacity as

specified in data sheet

to cater requirements of normal and emergency DC loads. The battery shall consist of

series connected cells for a normal battery rating specified in data sheet.

51

Cell elements

The cells shall be lead acid type with i-lante or tubular type positive plates. The plates
shall be designed for maximum durability conditions including high rate of discharge
and rapid fluctuation of load. In case of tubular positive plates, porous, acid resistant
tubes shall be adequately filled and packed with active material before their lower ends
are closed by a common bar. Negative plates shall be of box type or pasted type.
Pasted plates shall be so designed as to hold the active material securely in place and
form contact with and during service. The insulation between the plates shall provide
correct spacing and complete separation between the plates of opposite polarity
internal short-circuits and permit free circulation of electrolyte under all conditions.
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The plante positive plates shall be of the pure lead lamelle type with plante formation.
The negative plates shall be pasted construction and of good workmanship.

5.2

Cell lids

Lids used with sealed type cells, shall be of glass, plastic or ebonite. Terminals posts
shall be suitably sealed at the lid by means of suitable devices, to prevent acid spray.
Sealing compound shall conform to IS 3116.

5.3

Electrolyte

The electrolyte shall be of battery grade sulphuric acid and conforming to relevant
standards. The battery shall be shipped uncharged with the electrolyte. Electrolyte for
the first filling shall be supplied with 10% extra in non-returnable containers.

Water for storage batteries conforming to r\relevant standards shall be used in the
preparation of the electrolyte and also to bring the level of electrolyte to approximately
correct height during operation/testing. The sulphuric acid and water used for
preparing electrolyte for the cells shall conform to latest edition of IS 266 and IS 1069.

54

Containers

The cell element and electrolyte shall be assembled in heat resistant, shock absorbing,
transparent, leak proof plastic containers. The surface of the container shall have a
finish substantially free from blisters, rough spots, scales, blow holes and other
imperfections or deformations. The cell plates shall be suspended without touching the
bottom of the container. It shall provide sufficient sediment space so that the plates
can shed their active material without shorting the plates in the cell during the expected
life of the battery without cell cleaning. The plastic container shall conform to all the
requirements as mentioned in IS 1146. The covers shall be furnished with acid spray
proof vent plugs. The cell post polarity shall be marked on the cover. The electrolyte
level lines for upper and lower limits shall be marked on all four sides of each container.

55

Terminals posts and
connectors

The cell terminal posts and the inter-cell, inter-row, inter-step, inter-tier and end cell
connectors shall be of lead or lead coated copper or copper with adequate current
carrying capacity. All connectors shall be furnished with acid resisting bolts and nuts
with insulating covers. Terminals post shall be designed to accommodate external
bolted connection conveniently. The junction between terminal posts and cover and
between cover and container shall be so sealed as to prevent any seepage of
electrolyte.

Positive and negative terminals posts of cells shall be clearly and unmistakably
identifiable. The positive terminals shall be marked with red color in addition to ‘+
marking and negative terminal shall be marked suitably. The terminals and connectors
shall not be covered with grease instead anti oxidation jelly shall be used.

5.6

Venting device

The venting device shall be of anti-splash type with more than one exit hole and shall
gases to escape freely but shall effectively prevent acid particles or spray from coming
out.

5.7

Fasteners

Bolts, nuts and washers for connecting the cells shall be effectively lead-coated to
prevent corrosion. Where it is not possible to bolt the cell terminals directly to assemble
a battery, separate lead-coated copper or aluminum connectors of suitable size shall
be provided to join the cells.

5.8

Separators

The battery separator, when used, shall maintain the electrical insulation between the
plates and shall allow the electrolyte to permeate freely. The separators shall be of
wood or other acid resisting materials. Wooden separators, if, used, shall be of cedar
or other suitable timber, free from knots, cracks or other imperfections, smooth on the
face and edges and chemically treated. The separators shall conform to latest edition
of IS 6071.

5.9

Stand and battery
racks

The cells shall be supported on insulated rack fixed with pads and with adequate
clearances between the adjacent cells. The battery racks shall be made of best quality,
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seasoned teak wood, with at least three (3) coating of anti-acid paint of approved
shade. Racks shall be rigid, numbering tags for each cell shall be attached on the
racks.

6.0

NAME PLATE AND

The unit shall be provided with a name plate clearly visible and effectively secured
against removal. The name plate shall be indelibly and distinctly marked with all
essential particulars as per relevant standards along with the following:

i)  Manufacturer's name

i) Month and Year of manufacture

iiiy  Serial number and Type designation
iv) Lead acid chemistry type of the battery
v)  Nominal voltage of each cell

vi) Ah capacity at 1C rate of the battery
vii) Rated voltage

viii) No. of cells in each module

MARKINGS .
ix) No. of modules
X) Installed battery capacity (kWh)
xi)  Input charge voltage
xii) Charge current
xiii) Discharge current
xiv) Guarantee period.
xv) Reference standard
xvi) Property of TATA POWER - CODL
Also, the danger plate should be shown on the front of the enclosure/ cabinet/ racks
housing the battery bank.
All routine, acceptance & type tests shall be carried out in accordance with the relevant
standards mentioned in clause 2.0. All routine & acceptance tests shall be withessed
70 | TESTS by the purchaser/his authorized representative. All the components shall also be type
' tested as per the relevant standards. Following tests shall be necessarily conducted
on the metering cubical in addition to others specified in IS/IEC/IEEE/UL standards.
All the type tests should be conducted as per the relevant standards:
1. For battery:
A. Type Test
i) Verification of constructional requirements
ii) Verification of marking
iii) Verification of dimensions
iv) Test on capacity
V) Test on voltage during discharge
7.1 Type Test Vi) Ampere-hour and watt-hour efficiency tests
Vii) Test for loss of capacity on storage
viii) Endurance test
iX) High rate discharge at normal temperature
B. Acceptance test
i) Verification of marking
ii) Verification of dimensions
X) Verification of conformity of materials
Xi) Verification of packing
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Xii) Test for capacity

Xiii) Test for voltage during discharge
2. For plastic containers:

A. Type Test

i) Verification of constructional requirements

ii) Verification of marking and packing

iii) High voltage test

iv) Izod impact test

V) Drop bail test

vi) Plastic yield test

vii) Acid resistance test

Viii) Hydraulic endurance test

iX) Air pressure test

B. Routine test

i) High voltage test

C. Acceptance test

i) Verification of constructional requirements

ii) Verification of marking and packing

iii) High voltage test
7.2 | Routine tests All the routine tests should be conducted as per the relevant standards

All the acceptance tests should be conducted as per the relevant standards mentioned

7.3 | Acceptance Tests in clause 2.0 and shall be withessed by TPSODL officials.

The bidder shall furnish the type test certificates for the tests as mentioned above as
per the corresponding standards. All the tests shall be conducted at CPRI/ERDA or
any NABL accredited laboratory, as per the relevant standards mentioned in clause
8.0 TYPE TEST 2.0. Type tests should have been conducted in certified Test laboratories during the
' CERTIFICATES period not exceeding 5 years from the date of opening the bid. In the event of any
discrepancy in the test reports, i.e. any test report not acceptable, same shall be carried
out without any cost implication to the purchaser.

The successful bidder shall submit one prototype samples for further testing and
compliance as per specifications and getting approval before mass manufacturing.
Equipment shall be subject to inspection by a duly authorized representative of the
TATA POWER - CODL. Inspection may be made at any stage of manufacture at the
option of the purchaser and the equipment if found unsatisfactory as to workmanship
or material, the same is liable to rejection. Bidder shall grant free access to the places
of manufacture to the TATA POWER SODL representatives at all times when the work
PRE-DISPATCH is in progress. Inspection by the TPSODL or its authorized representatives shall not
9.0 INSPECTION rel|e\_/e_ th_e supplier Qf his obl|gat|qn of furnishing equipment in accordance Wlth the
specifications. Material shall be dispatched after specific MDCC (Material Dispatch
Clearance Certificate) is issued by the Purchaser.
Following documents shall be sent along with material :

a) Testreports

b) MDCC issued by Purchaser

¢) Invoice in duplicate

d) Packing list

e) Drawings & catalogue
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f) Guarantee / Warrantee card
g) Delivery Challan
h) Other Documents (as applicable)

10.0

INSPECTION AFTER
RECEIPT AT STORE

The material received at Purchaser’s store shall be inspected for acceptance and shall
be liable for rejection, if found different from the reports of the pre-dispatch inspection
and one copy of the report shall be sent to Engineering department.

11.0

GUARANTEE

Bidder shall stand guarantee towards design, materials, workmanship & quality of
process/manufacturing of items under the contract for due and intended performance
of the same, as an integrated product delivered under this contract. In the event any
defect is found by the Purchaser up to a period of 60 months from the date of
commissioning or 66 months from the date of last supplies made under the contract,
whichever is earlier. Bidder shall be liable to undertake to replace/rectify such defects
at his own costs, within mutually agreed timeframe, and to the entire satisfaction of the
Purchaser, failing which the Purchaser will be at liberty to get it replaced/rectified at
Bidder’s risks and costs and recover all such expenses plus the Purchaser's own
charges (@ 20% of expenses incurred), from the Bidder or from the “Security cum
performance Deposit” as the case may be. In case the battery bank, battery charger
or/ and the BMS fails within the guarantee period, the purchaser willimmediately inform
the bidder who shall take back the failed/ faulty part within 15 days from the date of
intimation at his own cost and replace/repair it within forty five days of date of intimation
with a roll over guarantee.

Bidder shall further be responsible for ‘free replacement’ for another period of THREE
years from the end of the guarantee period for any ‘Latent Defects’ if noticed and
reported by the Purchaser.

12.0

PACKING

Bidder shall ensure that all the equipment covered under this specification shall be
prepared for rail/road transport in a manner so as to protect the equipment from
damage in transit. The material used for packing shall be environmentally friendly.

13.0

TENDER SAMPLE

Not Applicable.

14.0

QUALITY CONTROL

The bidder shall submit the offer Quality assurance plan indicating the various stages
of inspection, the tests and checks which will be carried out on the material of
construction, components during manufacture and bought out items and fully
assembled component and equipment after finishing. As part of the plan, a schedule
for stage and final inspection within the parameters of the delivery schedule shall be
furnished. The Purchaser’s engineer or its nominated representative shall have free
access to the manufacturer’s/sub-supplier’'s works to carry out inspections.

15.0

MINIMUM TESTING
FACILITIES

Bidder shall have adequate in house testing facilities for carrying out all routine tests,
acceptance tests as per Indian/International standards

16.0

MANUFACTURING
ACTIVITIES

The successful bidder will have to submit the bar chart for various manufacturing
activities clearly elaborating each stage, with quantity. This bar chart should be in line
with the Quality assurance plan submitted with the offer. This bar chart will have to be
submitted within 15 days from the release of the order.
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SPARES, R ded and mand be supplied by the bidder, with
17.0 | ACCESSORIES AND ecommended and mandatory spares to be supplied by the bidder, without any cost

TOOLS

implication to TATA POWER — CODL.

Following drawings and documents shall be prepared based on Purchaser
specifications and statutory requirements and shall be submitted with the bid :
a) Completely filled in General Technical Particulars
b) General arrangement DRAWING for battery bank, battery charger (with
detailed circuit diagram) and battery management system.
c) Experience List
d) Type test certificates

After the award of the contract, four (4) copies of following drawings, drawn to scale,
describing the equipment in detail shall be forwarded for approval.

For Review Final
Sr. No. Description For Approval | Information Submission
1. Technical v v
Parameters
2. GA Drawing v v
3. Installation v
Instruction
18.0 DRAWING AND 4. Transport/ v v
' DOCUMENTS Shipping
dimension
drawing
5. QA& QC v v v
Plan
6. Test v v v
Certificates
Bidder shall subsequently provide Four (4) complete sets of final drawings, one of
which shall be auto positive suitable for reproduction, before the dispatch of the
equipment. Soft copy (Compact Disk CD) of all the drawing, GTP, Test certificates shall
be submitted after the final approval of the same to purchaser.
All the documents & drawings shall be in English language.
Instruction Manual (in English language) covering erection and maintenance
instructions and all relevant information and drawings pertaining to the main equipment
as well as auxiliary devices.
S. Description Units 24V/48V, 100AH
No. Battery
1 Type (lead acid) Yes/no
GUARANTEED 2 In transparent container V
19.0 | TECHNICAL 3 Nominal DC system voltage
PARTICULARS 4 Ambient conditions Deg C
a) maximum temperature Deg C
b) minimum temperature Deg C
¢) Design ambient temperature Nos.
Initiator Approver
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5 Number of cells
6 Cell type
7 Cell voltage \
a) nominal V
b) end cell voltage AH
8 Capacity of battery
a) 10 hour rate of discharge
9 Float charging voltage V
10 Boost charging voltage V
11 Mounting arrangement Nos.
12 List of spares with unit rate Nos.
furnished
13 Furnish the design calculations for
adequacy of the system along with
the bid
14 Supply of 10% extra electrode type
in non-returnable containers

20.0

SCHEDULE OF
DEVIATION

The bidders shall set out all deviations from this specification, Clause by Clause in
this schedule. Unless specifically mentioned in this schedule, the tender shall be
deemed to confirm the purchaser’s specifications.

(TO BE ENCLOSED WITH THE BID)
All deviations from this specification shall be set out by the bidders, clause by Clause
in this schedule. Unless specifically mentioned in this Schedule, the tender shall be
deemed to confirm the purchaser’s specifications:

S.No. Clause No. Details of deviation
with justifications

We confirm that there are no deviations apart from those detailed above.
Seal of the Company Signature :

Designation :
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