Technical Specification
400/220 kV Bellary substation
General Specification

1.0 PROJECT DETAILS AND GENERAL SPECIFICATIONS

11 BIDDER’S QUALIFYING REQUIREMENTS

The equipment offered should have designed, manufactured, tested as per relevant IS/IEC or equivalent
standard and supplied the same for the specified technical parameters for 2 years as on the date of award of

contract.

1.2 PROJECT INFORMATION AND SYSTEM PARAMETERS

a) Customer

b) Project Title

c) Site location

d) Transport facilities

e) Nearest Railway station

M/s Karnatka Power Corporation Ltd.

400/220kV Bellary Sub-station

Kudatini village, 22 km from Bellary city and 40 km
from Hospet town on Bellary - Hospet Road(NH-63)
Road

Bellary

The following system parameters shall prevail:

Nominal system 400 kV 220 kV

voltage

Highest system 420 kv 245 kv

voltage

Frequency 50 Hz 50 Hz

Rated short time 40 KA for 1 sec | 40 kA for 1 sec

current

Dry and wet one 630 kV 460 kV

minute power

frequency

withstand voltage

Dry and wet 1425 kVp 1050 kVp

impulse withstand

voltage positive

and negative

Minimum total 31 mm/kV 31 mm/kV

creepage

System Earthing Effectively Effectively Earthed
Earthed

1.3 SITE CONDITIONS

1.3.1 Ambient Temperature

a) Ambient air temp. (max.)
b) Ambient air temp. (min.)

c) Design ambient temp.

1.3.2  Relative humidity

1.3.3  Altitude

425deg C
14.6deg C
50 deg C

70% Max.

478m from mean Sea level
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Pollution severity : Highly polluted
Earth quake data

a) Seismic zone : 1

b) Seismic acceleration : As per 1S: 1893 latest revision
Average Annual rainfall : 846 mm

Max. mean Wind speed : 19 km/hr

Latitude : 15°11' 58" N

Longitude : 76°43' 23" E

MATERIAL/WORKMANSHIP
General Requirement

Where the specification does not contain characteristics with reference to workmanship, equipment, materials
and components of the covered Equipment it is understood that the same must be new, of highest grade of the
best quality of their kind conforming to best engineering practice and suitable for the purposes for which they
are intended.

The design of the Works shall be such that installation, future expansions, replacements and general
maintenance may be undertaken with a minimum of time and expenses. Each component shall be designed to
be consistent with its duty and suitable factors of safety, subject to mutual agreements and shall be used
throughout the design. All joints and fastenings shall be devised, constructed and documented so that the
component parts shall be accurately positioned and restrained to fulfill their required function. In general screw
threads shall be standard metric threads. The use of other thread forms will only be permitted when prior
approval has been obtained from purchaser.

Whenever possible, all similar part of the Works shall be made to gauge and shall also be made interchangeable
with similar parts. All spare parts shall be interchangeable with, and shall be made of the same materials and
workmanship as the corresponding parts of the Equipment supplied under the Specification. Where feasible,
common component units shall be employed in different pieces of equipment in order to minimize spare parts
stocking requirements. All equipment of the same type and rating shall be physically and electrically
interchangeable.

All materials and equipment shall be installed in strict accordance with the manufacturer's recommendation(s).
Only first-class work in accordance with the best modern practices will be accepted. Installation shall be
construed as being the erection of equipment at its permanent location. This, unless otherwise specified, shall
include unpacking, cleaning and lifting into position, grouting, leveling, aligning, coupling of or bolting down
to previously installed equipment bases/foundations, performing the alignment check and final adjustment prior
to initial operation, testing and commissioning in accordance with the manufacturer's tolerances /instructions
and the Specification. All factory assembled rotating machinery shall be checked for alignment and adjustments
made as necessary to re-establish the manufacture’s limits. Suitable guards shall be provided for the protection
of personal on all exposed rotating and / or moving machine parts and shall be designed for easy installation and
removal for maintenance purpose. The spare equipment(s) shall be installed at designated locations and tested
for healthiness.

The Contractor shall apply oil and grease of the proper specification to suit the machinery, as is necessary for
the installation of the equipment. Lubricants used for installation purposes shall be drained out and the system
flushed through where necessary for applying the lubricant required for operation. The Contractor shall apply
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all operational lubricants to the equipment installed by him.

All oil, grease and other consumables used in the Works/ Equipment shall be purchased in India unless the
Contractor has any special requirement for the specific application of a type of oil or grease not available in
India. If such is the case, he shall declare in the proposal where such oil or grease is available. He shall help
purchaser in establishing equivalent Indian make and Indian Contractor. The same shall be applicable to other
consumables too.

Provisions For Exposure to Hot and Humid climate
Outdoor equipment supplied under the specification shall be suitable for service and storage under tropical

conditions of high temperature, high humidity, heavy rainfall and environment favorable to the growth of fungi
and mildew. The indoor equipments located in non-air conditioned areas shall also be of same type.

COLOUR SCHEME AND CODES FOR PIPE SERVICE
The contractor shall propose a color scheme for those equipment/Items for which the colour scheme has not

been specified in the specification for the approval of purchaser. The decision of purchaser shall be final.
The scheme shall include:

Finishing colour of Indoor equipment

Finishing colour of Outdoor equipment.

Finish colour of all cubicles.

Finishing colour of various auxiliary system equipment including piping

Finishing colour of various building items.

All steel structures, plates etc. shall be painted with non-corrosive paint on a suitable primer. It may be
noted that normally all electrical equipment in switchyard are painted with shade 631 of 1S-5. All The
indoor cubicles shall be of same colour scheme and for other miscellaneous items, colour scheme will be
approved by the purchaser.

PAINTING

a) All sheet steel work shall be phosphated in accordance with the following procedure and in
accordance with 1S:6005 "Code of practice for Phosphating Iron and Steel”.

b) Oil, grease, dirt and swerve shall be thoroughly removed from emulsion by cleaning.

c) Rust and scale shall be removed by pickling with dilute acid followed by washing with running water,
rinsing with slightly alkaline hot water and drying.

d) After phosphating, thorough rinsing shall be carried out with clean water followed by final rinsing
with dilute bichromate solution and over drying.

e) The phosphate coating shall be sealed by the application of two coats of ready mixed, stoving type
zinc chromate primer. The first coat may be "Flash dried" while the second coat shall be stoved.

f) After application of the primer, two coats of finishing epoxy paint shall be applied, each coat followed

by stoving. The panel shall have colour conforming to shade 631 of IS-5 for outside and inside of the
panel with black colour for base frame.
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0) Each coat of primer and finishing paint shall be of a slightly different shade to enable inspection of the
painting.
h) Finished painted appearance of panel shall present an asthetically pleasing appearance free from dents

and uneven surface.

i) A small quantity of finishing paint shall be supplied for minor touching up required at site after the
installation of the panels.

PROTECTION

a) All coated surfaces shall be protected against abrasion, impact, discoloration and any other damages.
All exposed threaded portions shall be suitably protected with either a metallic or a non-metallic
protecting device. All ends of all valves, pipings and conduit equipment connections shall be properly
sealed with suitable devices to protect them from damage.

b) All equipment accessories and wiring shall have fungus protection, involving special treatment of
insulation and metal against fungus, insects and corrosion.

c) The parts which are likely to get rusted, due to exposure to weather should also be properly treated
and protected in a suitable manner.

b) Screens of corrosion resistant material shall be furnished on all ventilating louvers to prevent entry of
insects.

FUNGISTATIC VARNISH

Besides the space heaters, special moisture and fungus resistant varnish shall be applied on the parts, which
may be subjected or predisposed to the formation of fungi due to the presence or deposit of nutrient substances.
The varnish shall not be applied to any surface of part where the treatment will interface with the operation or
performance of the equipment. Such surfaces or parts shall be protected against the application to the varnish.

SURFACE FINISH

All interiors and exteriors of tanks, control cubicles and other metal parts shall be throughly cleaned to remove
all rust, scales, corrosion, greases or other adhering foreign matter. All steel surfaces in contact with insulating
oil as far as accessible, shall be painted with not less than two coats of heat resistant, oil insoluble, insulating
paints.

All metal surfaces exposed to atmosphere shall be given two primer coats of zinc chromate and two coats of
epoxy paint with epoxy base thinner. All metal parts not accessible for paintaing shall be made of corrosion
resisting material. All machine finished or bright surfaces shall be coated with a suitable preventive compound
and suitably wrapped or other wise protected. All paints shall be carefully selected to withstand tropical heat
and extremes of weather within the limit specified. The paint shall not scale off or wrinkle or be removed by
abrasion due to normal handling.

GALVANIZING

All ferrous parts including all sizes of nuts, bolts, Plain and spring washers, support channels, structures, shall
be hot dip galvanised conforming to latest version of 1S:2629 or any other equivalent authoritative standard.
However, hardware less than M12 size shall be electro-galvasized. Minimum weight of zinc coating shall be
610 gm/sg.mm and minimum thickness of coating shall be 85 microns for all items thicker than 6mm. For items
lower than 6 mm thickness, requirement of coating shall be as per relevant ASTM.
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AUXILIARY POWER SUPPLY

A.C power supply for auxiliaries will be available at 240 V, 50 C/s 1-phase, 2 wire and 415V, 50 C/s, 3-phase,
4 wire, neutral solidly earthed with variation in frequency of +/-5% and variation in voltage +/-10%

D.C. power supply at 220 V, 2-wire ungrounded will be available 187 V to 242 V.
INSPECTION AND TESTING

All tests and inspection of the equipment specified shall be performed to the extent and in the manner as
stipulated in the relevant standards and in this specification. All type tests/routine tests/acceptance tests as
specified shall be conducted in the presence of purchaser. Wherever equipment similar to the one being offered
has already been type tested within 5 years from the date of opening the bid. Type tests done in an independent
government laboratory or in the presence of representative of State Electricity Board or other reputed public
undertakings, the type test reports of the same shall be submitted for scrutiny /approval. If these are found
suitable and technically acceptable, conducting of type tests shall be waived off. Otherwise the subcontractor
will have to carry out the type tests without any extra cost and without any delivery implications.

PACKAGING

Aluminium Tube shall be partially packed with Hessians cloths. Similar items shall be grouped and tied with
steel wires/strip for convenient handling during transits.

Markings

The following details are to be clearly indicated in the material forwarding documents:

a) Name and address of the consignee.

b) Purchase order number.

c) Name of supplier/s.

d) Description of equipment / material.

e) Tare weight.

f) Gross weight.

All the equipments shall be suitably protected, coated, covered or boxed and crated to prevent damage or
deterioration during transit, handling and storage at Site till the time of erection. On request of the purchaser,
the Contractor shall also submit packing details/associated drawing for any equipment material under his scope
of supply, to facilitate the purchaser to repack any equipment/ material at a later date, in case the need arises,
while packing all the materials, the limitation from the point of view of availability of Railway wagon sizes in
India should be taken account of. The Contractor shall be responsible for any loss or damage during
transportation, handling and storage due to improper packing. Any demurrage wagons and other such charges

claimed by the transporters, railways etc. shall be to the account of the Contractor. Purchaser takes no
responsibility of the availability of the wagons.

HANDLING, STORING AND INSTALLATION

In accordance with the specific installation instructions as shown on manufacturer's drawings or as directed by
the purchaser or his representative, the Contractor shall unload, store, erect, install, wire, test and place into
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commercial use all the equipment included in the contract. Equipment shall be installed in a neat, workmanlike

manner so that it is level, plumb, square and properly aligned and oriented. Commercial use of switchyard
equipment means completion of all site tests specified and energisation at rated voltage.

Contractor may engage manufacturer's Engineers to supervise the unloading, transportation to site, storing,
testing and commissioning of the various equipment being procured by them separately. Contractor shall
unload, transport, store, erect, test and commission the equipment as per instructions of the manufacturer's
supervisory Engineer(s) and shall extend full cooperation to them.

In case of any doubt/misunderstanding as to the correct interpretation of manufacturer's drawings or
instructions, necessary clarifications shall be obtained from the purchaser.

Contractor shall be held responsible for any damage to the equipment consequent to not following
manufacturer's drawings/instructions correctly.

Where assemblies are supplied in more than one section, contractor shall make all necessary mechanical and
electrical connections between sections including the connection between buses. Contractor shall also do
necessary adjustments/alignments necessary for proper operation of circuit breakers, isolators and their
operating mechanisms. All components shall be protected against damage during unloading, transportation,
storage, installation, testing and commissioning. Any equipment damaged due to negligence or carelessness or
otherwise shall be replaced by the contractor at his own expenses.

Contractor shall be responsible for examining all the shipment immediately of any damage, shortage,
discrepancy etc. for the purpose of Purchaser’s information only. The Contractor shall submit to the purchaser
every week a report detailing all the receipts during the weeks. However, the Contractor shall be solely
responsible for any shortages or damages in transit, handling and/or in storage and erection of the equipment at
Site. Any demurrage, pilferage and other such charges claimed by the transporters, railways etc. shall be to the
Contractor' account.

The Contractor shall be fully responsible, for the equipment/material until the same is handed over to the
purchaser in an operating condition after commissioning. Contractor shall be responsible for the maintenance to
the equipment/material while in storage as well as after erection until taken over by Purchaser, as well as
protection of the same against theft, element of such nature, corrosion, damages etc.

The Contractor shall be responsible for making suitable indoor storage facilities, to store all equipment which
require indoor storage.

The words erection and installation used in the specification are synonymous. Exposed live parts shall be placed
high enough above ground to meet the requirements of electrical and other statutory safety codes.

The minimum phase to earth, phase to phase and section clearance along-with other technical parameters for the
various switchyard voltage levels to be maintained shall be strictly as per the approved drawings.

The design and workmanship shall be in accordance with the best engineering practices to ensure satisfactory
performance throughout the service life. If at any stage during the execution of the Contract, it is observed that
the erected equipment(s) do not meet the above minimum clearances, the Contractor shall immediately proceed
to correct the discrepancy at his risks and costs.

TOOLS AND TACKLES
The Contractor shall supply with the equipment one complete set of all special tools and tackles for the

erection, assembly, dis-assembly and maintenance of the equipment. However, these tools and tackles shall
be separately, packed and brought on to Site.
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EQUIPMENT BASES

A cast iron or welded steel base-plate shall be provided for all rotating equipment, which is to be installed
on a concrete base unless otherwise agreed to by the Purchaser. Each base-plate shall support the unit and
its drive assembly, shall be of a neat design with pads for anchoring the units shall have a raised lip all
around, and shall have threaded drain connections.

QUALITY

BHEL quality plan to be followed subject to TBEM / customer's approval.
DOCUMENTATION

Drawings

All drawings shall be prepared in Autocad and ultimate documentation would include drawings/documents on
CDs. All dimensions and data shall be in SI metric units.

All items of the equipment should be clearly identified by proper part nos. in the contract drawings. Such parts,
which are to be dispatched to site from works in dispatchable units and are reassembled at site, should be
marked by proper identification marks at works and indicated in the drawings and quantified. The shipping list
should be sent along with the general arrangement drawings for engineer's approval. All the items of the
shipping list should be identified in the drawing.

The drawing submitted by the supplier shall be reviewed by the purchaser as far as practicable within two
weeks of receipt of drawings and shall be modified by the sub-contractor if any modifications and/or corrections
are required by the purchaser. The sub-contractor shall incorporate such modifications and / or corrections and
submit the final drawings for approval. Any delay arising out of failure of the subcontractor to rectify the
drawings shall not alter the contract completion date.

Further work by the subcontractor shall be in strict accordance with these drawings and no deviation shall be
allowed without the written approval of the purchaser.

All manufacturing and fabrication work in connection with the equipment prior to the approval of the drawings
shall be at supplier's risk.

Approval of drawing or work by the purchaser/consultant shall not relieve the subcontractor of any of his
responsibilities and liabilities under the contract.

In case of any modifications that may be necessary during erection or commissioning of the equipment, the
subcontractor shall carry out modifications in the original drawing & submit 'As Built drawings' and required
no. of prints there of.

Instruction manuals

The supplier shall submit to the purchaser, draft instruction manuals for approval within 30 days of placement
of order. The final instruction manuals complete in all respects shall be submitted 60 days before the first
shipment of the equipment. The instruction manuals shall contain full details and drawings of all the equipment
furnished, the erection procedures, testing, operation & maintenance procedures of the equipment.

If after the commissioning and initial operation of the plant, the instruction manuals require any modification/

addition / changes, the same shall be incorporated and the up- dated final instruction manuals shall be submitted
as required.
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Title block for drawing / document should be followed as per ANNEXURE-1

DOCUMENTATION SCHEDULE AT CONTRACT STAGE

A

For approval

Copies of all drawings with project details,
dimension,shipping weights,No. of cases &
dimensions,fixing details,tolerance etc.
Copies of type test reports.

Copies of works quality plan & field quality plan.

Copies of installation operation & maintenance manual.

Copies of drawings on floppies/CDs

After approval and for information / distribution

Copies of all drawings

Copies of installation,operation & maintenance manual
including Routine test reports

Sets of RTF of drawings
CDs of Drgs.

As Built Drawings

Hard copies of Drawings

CDs

No of Copies
12

1 set

20

15

12
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