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6.10 Cables shall be installed in final position with all the straight through joints complete. 
During the high voltage test, all other electrical equipment related to the cable 
installation, such as switches, instrument transformers, bus bars, etc., must be earthed 
and adequate clearance shall be maintained from the other equipment and framework to 
prevent flash over.

6.11 In each test, the metallic sheath/screen/armor shall be connected to earth.

6.12 All checks and tests shall be made as per Consultant standard test Performa available 
with site engineer.

6.13 All test readings shall be recorded and submitted to Consultant / Owner in triplicate sets.

6.14 Cable schedule, cable layout drawings, Interconnection drawings shall be marked by 
contractor for `AS BUILT STATUS' and two sets of copies shall be submitted to 
Consultant / Owner.
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ABBREVIATION

BIS/IS Bureau of Indian standards
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IEEE Institute of Electrical and Electronics Engineers

NEMA National Electrical Manufacturers Association
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MS     Mild Steel
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1.0 SCOPE

1.1 This specification defines the requirements for the supply of earthing and lightning 
protection materials and installation of the earthing and lightning protection systems.

2.0 REFERENCE DOCUMENTS

2.1 The work shall be carried out in the best workman like manner in conformity with this 
specification, consultant installation standards, layout drawings, the latest edition of 
relevant specifications, codes of practice of Bureau of Indian standards and OISD 
standards listed below:

SP: 30 (BIS): Special Publication-National Electrical Code

IS: 2309: Protection of buildings and allied structures against 
lightning.

IS: 3043: Code of practice for earthing.

IS: 7689: Guide for control of undesirable static electricity.

OISD 110: Recommended practices on static electricity

OISD 147: Inspection and safe practice during electrical 
installation.

2.2 In addition to the above it shall be ensured that the installation conforms to the 
requirements of the following as applicable:

a. Indian Electricity Act and Rules.

b. Regulations laid down by CEA/Electrical Inspectorate.

c. Regulations laid down by OISD/PESO (as applicable).

d. The petroleum rules (Ministry of Industry Government of India).

e. Any other regulations laid down by central/state/local authorities and Insurance 
agencies.

3.0 DEFINITIONS

For the purpose of this document, the words and expressions listed below shall have the 
meanings assigned to them as follows:

OWNER / COMPANY OWNER of the particular Project (Project Specific).

CONSULTANT The party which is doing engineering, procurement, 
construction, pre-commissioning and assistance for 
commissioning, monitors and controls the overall project 
management.

BIDDER / SUPPLIER / 
VENDOR

The party(s) which manufactures and / or supplies 
material, equipment, technical documents / drawings and 
services to perform the duties specified by Contractor.
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4.0 MATERIALS

4.1 MATERIAL SPECIFICATIONS

4.1.1 supplied by the contractor shall be new, unused and 
of best quality and shall conform to the specifications given here under and to latest 
Specifications of Bureau of Indian Standards. Contractor shall bring material samples to 
site and get it approved by engineer-in-charge before installation.

4.1.2 The main earth grid conductor shall be hot dip galvanized M.S. flat unless otherwise 
specified. Sizes for main conductors shall be as indicated on the earthing layout drawing. 
Amount of galvanizing shall be 610gm per sq. meter. Earth electrodes and Earth plate 
shall be as per job specification.

5.0 DESIGN

5.1 EARTHING NETWORK

5.1.1 This consists of main earth conductor (grid conductor) forming a closed ring network 
with required number of earth electrodes connected to it to provide a common earth for 
electrical devices and metallic structures. From each earth electrode two distinct 
connections shall be made to the main earth conductor. The earth plates shall be used 
for taking multiple earth connections to two or more equipment.

5.1.2 The earth conductor shall be laid along cable trays/cable trench/pipe racks as indicated 
on the earthing layout drawing. Where lined cable trenches are available, the earth 
conductor shall be laid in the trenches and shall be firmly cleated to the sidewall of
concrete trenches using GI clamps at interval of 400 mm to 500 mm and near to the 
termination end. The earthing conductor shall run along one of the cable trays along a 
cable route. The earthing conductor shall be suitably cleated and electrically bonded to 
all the other cable trays on the same cable route at a regular interval of 25 to 30 meter. 
The earthing for equipment shall be tapped from the main earth conductor and not from 
cable tray support structure. Earth conductor when laid underground shall be at a depth 
of 500mm below finished grade level.

5.1.3
good electrical connections are permanently ensured. All joints below grade shall be 
welded and shall be suitably protected by giving two coats of bitumen and covering with 
hessian tape. Earth strip laid above ground shall be welded across straight through joints 
and joints shall be suitably protected by giving two coats of bitumen to avoid oxidation 
and insulation film formation of the strip surface. When two earth strips are to be joined 
by means of welding, lap welding with an overlapping of strip equivalent to double the 

above ground shall be by means of connector/lugs. A minimum of two bolts of adequate 
size shall be used for this purpose. Earthing strip joints at earth plate and equipment 
shall be through GI bolts, nut etc.
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6.0 INSTALLATION

6.1 INSTALLATION OF EARTH ELECTRODE

6.1.1 Earth Electrode shall be installed as shown on installation standard and layout drawings. 
The location shown on the layout drawings are indicative.

6.1.2 The exact location of earth electrodes in the field shall be determined by contractor in 
consultation with the Engineer-in-charge, depending on the soil strata and resistivity.
Earth electrodes shall be located avoiding interferences with road, building foundation, 
column, pipelines etc. The civil area drawings shall be referred for this. The distance 
between two electrodes shall not be less than twice the depth of electrode.

6.1.3 Electrodes shall preferably be located in a moist soil which has a fine texture, grain size 
and distribution. Wherever practicable the soil shall be dug up, all lumps broken and 
stones removed from the immediate vicinity of the electrodes and soil packed by 
watering and ramming as tight as possible.

6.1.4 The electrodes shall have a clean surface, not covered by paint, enamel, grease or other 
materials of poor conductivity.

6.1.5 All earth electrodes shall be tested for earth resistance by means of standard earth test 
meter. The tests shall take place in dry months, preferably after a protracted dry spell.

6.1.6 The disconnect facility shall be provided for the individual earth electrode to check its 
earth resistance periodically.

6.1.7 Location of earth electrodes shall be marked by permanent markers for easy 
identification. All earth Electrodes shall be serial numbered and also marked on `As Built' 
drawing for future reference.

6.1.8 Individual earth electrodes shall be provided for each lightning arrestor and flood light 
mast.

6.1.9 Earthing system provided for concrete paved area by other agency where applicable; 
shall be connected to the plant earthing system below ground by minimum two earth 
connections.

6.2 CONNECTION

6.2.1 The earth system connections shall generally cover the following: 

a. Equipment earthing for personnel safety

b. System neutral earthing

c. Static and lightning protection

d. System neutral

e. Current and potential transformer secondary neutral

f. Metallic non-current carrying parts of all electrical apparatus such as transformers, 
switchboards, bus ducts, motors, neutral earthing resistors, capacitors, UPS, battery 
charger panels, welding receptacles, power sockets, lighting/power panels, control 
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stations, lighting fixtures etc.

g. Steel structures/columns, rail loading platforms etc.

h. Cable trays and racks, lighting mast and poles

i. Storage tanks, spheres, vessels, columns and all other process equipment. 

j. Fence and Gate for electrical equipment (e.g., transformer, yard etc.)

k. Cable shields and armor.

l. Flexible earth provision for Wagon, Truck

m. Shield wire

6.2.2 Conductor size for branch connection to various equipment shall be as per consultant
Installation Standards unless otherwise stated on earthing layout drawings.

6.2.3 All process pipelines shall be bonded and earthed at the entry and exist points of battery 
limit of hazardous area. Earth continuity conductors across pipe line flanges shall not be
provided as per OISD 110.

6.2.4 Steel pipe racks in the process units and offsite area shall be earthed at every 24
meters.

6.2.5 Equipment / street light pole etc. located remote from main earth network may be 
earthed by means of individual earth electrode and earth conductor unless otherwise 
stated in Job Specifications.

6.2.6 Lightning protection shall be provided for the equipment, structures and buildings as 
shown on layout drawing. Self-conducting structures shall not require separate aerial rod 
and down conductors. These shall however be connected to the earthing system at two 
or more points as shown on layout drawing. An independent earthing network shall be 
provided for lightning protection and this shall be bonded at least at two points with the 
main earthing network below ground. Lightning down conductor shall be brought to earth 
electrode in shortest straight path as feasible to minimize surge impedance.

6.2.7 The main earthing network shall be used for earthing of equipment to protect against 
static electricity.

6.2.8 All medium and high voltage equipment (above 250V) shall be earthed by two separate 
and distinct connections with earth.

6.2.9 Plant instrument system clean earthing, UPS system clean/safety earth shall be separate 
from the electrical earthing system.

6.2.10 All paint, scale and enamel shall be removed from the contact surface before the 
earthing connections are made.

6.2.11 All earthing connections for equipment earthing shall be preferably from the earth plate 
mounted above ground wherever provided.

6.2.12 Equipment foundation bolts shall not be used for earthing connection.

6.2.13 Earth connections shall be made through compression type cable lugs/by welded lugs.
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6.2.14 All hardware used for earthing installation shall be hot dip galvanized or zinc passivated. 
Spring washers shall be used for all earthing connections and all connections adequately 
locked against loosening.

6.2.15 Lighting fixtures and receptacles shall be earthed through the extra core provided in the 
lighting circuit/cable for this purpose.

6.2.16 The reinforcements of sub-station building and the sub-station floor shall be connected 
to main earth grid.

7.0 INPSPECTION AND TESTING

7.1.1 Field inspection, testing and commissioning of electrical installation shall be done as per 
specification no.00004-PL-EL-SP-21-R0.Earthing systems/connections shall be tested as 
follows:

7.1.2 Resistance of individual earth electrodes shall be measured after disconnecting it from 
the grid by using standard earth test meggar.

7.1.3 Earthing resistance of the grid shall be measured after connecting all the earth 
electrodes to the grid. The resistance value of an earth grid to the general mass of earth 
shall be as follows:

a. For the electrical system and equipment, a value that ensures the operation of the
protection device in the electrical circuit but not in excess of 4 ohm. However, for
generating stations and large sub-systems the value shall not be more than 1 ohm.

b. For lightning protection, the value of 5ohms as earth resistance shall be desirable, but 
in no case, it shall be more than 10 ohms.

7.1.4 The resistance to earth shall be measured typically at the following points.

a. At each electrical system earth or system neutral earth.

b. At each earth provided for structure lightning protections.

c. At each point on earthing system used to earth electrical equipment enclosures.

d. At one point on earthing system used to earth wiring system, enclosures, such as 
metal conduits and cable sheaths or armor.

e. At one point on fence enclosing electrical equipment.

7.1.5
sets of copies shall be submitted to consultant.
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AC Alternating Current

DC Direct Current

CP Cathodic Protection

SCADA Supervisory Control And Data Acquisition 

FRP      Fiber Reinforced Plastic

TPN      Triple Pole Neutral

MCB      Miniature Circuit Breaker

ELCB      Earth Leakage Circuit Breaker

MDB      Main Distribution Board

HPMV      High Pressure Mercury Vapor 

HPSV      High Pressure Sodium Vapor

PVC      Poly Vinyl Chloride 

GI      Galvanized Iron

HRC      High Rupturing Capacity

MS      Mild Steel

CFM      Cubic Flow Meter
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1.0 SCOPE

1.1 This specification defines the requirements for the supply of equipment; materials, 
installation, testing and commissioning of the lighting system (lighting fixtures, lighting 
power distribution, telephone wiring etc.).

2.0 REFERENCE DOCUMENTS

2.1 The work shall be carried out in the best workmanlike manner, in conformity with this 
specification, and the relevant specifications/codes of practice of the bureau of Indian 
standards.

2.2 In addition to the above it shall be ensured that the installation conforms to the 
requirements of the following as applicable:

a. Indian Electricity Act and Rules.

b. Regulations laid down by CEA/Electrical Inspectorate.

c. Regulations laid down by OISD/PESO (as applicable).

d. The petroleum rules (Ministry of Industry Government of India).

e. Any other regulations laid down by central/state/local authorities and Insurance 
agencies.

3.0 DEFINITION

For the purpose of this document, the words and expressions listed below shall have the 
meanings assigned to them as follows:

OWNER / COMPANY OWNER of the particular Project (Project Specific).

CONSULTANT The party which is doing engineering, procurement, 
construction, pre-commissioning and assistance for 
commissioning, monitors and controls the overall project 
management.

BIDDER / SUPPLIER / 
VENDOR

The party(s) which manufactures and / or supplies 
material, equipment, technical documents / drawings and 
services to perform the duties specified by Contractor.

4.0 FABRICATION (EQUIPMENT SPECIFICATION)

All materials, fittings and appliances to be supplied by the contractor shall be new, unused 
and of the best quality and shall conform to the specifications given hereunder. These shall 
be manufactured in accordance with the latest revision of the specifications of Bureau of 
Indian 'Standards/International Standards. In the absence of any specifications for a 
particular item contractor shall bring material samples along with proven track record to 
site and get the same, approved by Engineer-in-Charge/Owner before installation.
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4.1 Lighting and Power Panels

4.1.1 Lighting and power panels (general purpose panels for safe area) shall be made of 
1.6mm thick sheet steel and shall be dust and vermin proof. All metal surfaces shall be 
cleaned free of rust, given a coat of red-oxide primer and finished with two coats of 
epoxy-based paint of shade 632 of IS 5. Panels shall be indoor/outdoor type as specified. 
Indoor type panels shall have IP42 degree of protection and shall be suitable for surface 
or flush mounting on wall surface as specified. Lighting and power panels located 
outdoor shall be IP55 weather protected and shall also preferably have integral canopy 
for additional weather protection. The canopy shall be made of 2mm thick galvanized 
sheet steel or FRP where these are separate from the equipment.

4.1.2 Lighting and Power panels shall have TPN incoming feeder and single phase outgoing 
feeders. Lighting circuit feeders shall be rated for 10 amps and power circuit feeders 
shall have current rating of 16Amps.In power panels for window Air conditioning units, 
power circuit feeder shall be rated for 20 amps. Panels shall be equipped with phase and 
neutral bus bars of required current carrying capacity. The outgoing feeders shall be 
provided with single pole miniature circuit breakers (MCBs) for safe areas and double 
pole MCBs for hazardous areas. The incomer shall be with MCB and ELCB unit unless 
otherwise specified. Miniature circuit breakers shall be mounted in such a way that the 
operating levers project outside the front Bakelite covers plates for ease of operation. A 
hinged door to cover the operating knobs shall be provided. In addition, a circuit 
diagrams indicating incomer details and outgoing details viz. Circuit number, circuit 
rating, and load connected and details of the load shall be pasted inside the panel. Also a 
laminated copy of the diagram shall be provided inside the panel in a suitably designed 
pocket. Two external earthing studs for connection to the plant earthing grid shall be 
provided on the panel. Further, the panel shall be provided with an earth bus bar with 
terminal studs for connection to the third core of each outgoing circuit. Each circuit 
phase and neutral shall be given ferrule numbers. Complete wiring inside the panel, shall 
be neatly bunched with PVC tape and button. Sufficient terminals shall be provided in the 
terminal block so as to ensure that not more than one wire (core) is connected to a 
terminal. The panel shall have knock out holes or removable gland plate for the entry of 
incoming and outgoing conduits or cables. The panels shall be complete with requisite 
number of cable glands as specified.

4.1.3 The Main distribution board (MDB) where used, shall be made of 2mm thick sheet steel 
panel, dust and vermin proof similar-in construction to Lighting and Power panels but 
with TPN MCB incoming and TPN outgoings (MCB with ELCB units and MCB without ELCB 
unit as applicable) of required numbers as specified.

4.1.4 All MCBs shall be of M9 category as per IS 8828 and sensitivity of ELCBs shall be 100 mA 
unless otherwise specified.

4.1.5 Wherever the size of incoming cable to lighting, power panels/MDB is more than 35 
sq.mm a suitable cable adapter box shall be provided and attached .to the panel. The 
incoming cable leads shall be connected to terminal block (bolted type terminals) of 
required size. This terminal block shall be connected to TPN incomer unit through 
separate PVC insulated copper conductor wires/bus bars. Sufficient space shall be 
provided (200 to 250mm) between gland plate and the bottom of terminal block for easy 
termination.
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4.2 Lighting fixtures

The types, Makes and catalogue numbers of various types of lighting fixtures shall be as 
given in Fixture schedule job Data Sheet. HPMV/HPSV lighting fixtures shall be complete 
with ballast, starters and capacitor, as required. Control gears shall be integral or non-
integral as specified in lighting layout drawings. Unless-otherwise specified all fixtures shall 
be supplied complete with lamps. Ballast for fixture shall be copper wound or electronic 
type. The fixtures shall be of high power factor type i.e. at least 0.9 or more.

4.3 Switches

Switches, manufactured in accordance with IS: 13947 shall be used for non-hazardous 
areas. Switches in areas where concealed wiring has been adopted, shall he flush 
mounting piano type unless otherwise specified. For surface conduit wiring, piano type 
switches in surface mounted box shall be provided. Industrial Type switches (Weather 
protected) shall be used for outdoor areas.

4.4 Receptacles

Three pin type 5A/15A receptacles manufactured in accordance with IS:1293 shall be used 
for non-hazardous areas. The receptacles and the controlling ON/OFF switch shall be 
mounted in the same enclosure box but these shall be in separate units to facilitate 
replacement by parts. Flush mounting type receptacles shall be used in areas where 
concealed wiring has been adopted and surface type shall be used in other areas. For 
exhaust fans and wall mounted air circulators, socket and switch enclosures shall be 
separate. In buildings such as sub-station, D.G. shed, Workshop, maintenance shop etc. 
industrial type metal clad socket outlets and plugs shall be provided. These sockets shall 
be supplied complete with plugs.

4.5 Outlet Boxes

The outlet boxes used as point outlets shall be prefabricated type 65mm deep junction 
boxes. Outlet boxes custom fabricated for sockets, switches, fixtures and fan regulators 
etc. shall be made of M.S. Sheet having minimum thickness of 1.6mm. Outlet boxes shall 
be galvanized after fabrication. These shall be complete with terminal block suitable for 
connection of wires up to 4 sq. mm Front cover plate shall be of 3mm thick backelite/PE 
sheet. The color shall suit the shade of the walls or shall be white if the shade of the walls 
is not finalized. The sheet shall extend at least 2 cm on all sides of outlet box. Cover plate 
shall be fixed by cadmium plated brass screws and cup washers. Outlet boxes shall be 
provided with adequate number of knock outs on all the sides for ease of wiring either with 
conduits or without conduits.

4.6 Conduit and Accessories

Conduits for Electrical installations shall conform to IS:9537. The type of conduit 
(steel/GI/PVC) shall be as specified on drawing. Black enameled-steel or GI conduit shall 
be of 1.6mm thick and the minimum wall thickness of PVC conduit shall be 1.6mm. 
Generally, PVC conduits shall be used in concealed wiring and for surface wiring GI conduit 
(in plant buildings) and black enameled steel conduit (in-non plant buildings) shall be 
used.
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4.7 Lighting Poles

Lighting poles shall be fabricated from ERW steel tubular pipes of specified section, with 
joints, swaged together when hot and beveled on outside edges. Poles shall be coated with 
bituminous preservative solution on the ground portion of the outside surface. Remainder 
of the outside surface shall be given one coat of red oxide primer and finished with two 
coats of aluminum paint. The pole shall have, a marshalling, box near the bottom to 
contain HRC fuses, a neutral link earth stud and terminal block.

4.8 Lighting HIGH Mast

Lighting HIGH masts (Lattice tower) where used. They shall be complete with 2 nos. MS 
flats provided at the base plate for connection to the plant earthing grid. A ladder, 
platform, handrail, a weather protected TPN switch (at 1500mm from ground-level) and ;a 
weather protected distribution board fabricated out of sheet steel shall be provided at the 
top of mast. The TPN Switch and the distribution board shall also have a canopy for 
additional weather protection. The TPN switch shall be suitable for looping one more 
lighting high mast from the same incoming, power supply. The distribution board shall 
have TP & N bus bars of 30 Amps. rating and 12 Nos. outgoing circuits each with a 6A 
single pole MCB. The distribution board shall have cable entries from bottom. Necessary 
space provision and suitable mounting arrangement shall be made on top of the tower for 
mounting of ballast (choke) and condensers for all the circuits and the lighting fixtures.
The high masts shall GI coated or painted one coat of red oxide primer and two coats of 
aluminum paint. Distribution board shall he fabricated out of 2mm thick sheet steel and 
shall be painted with two coats of enamel over a basecoat of red oxide.

Unless otherwise specified the flood lighting high masts shall be telescopic type.

4.9 Wires

Wires shall be PVC insulated and shall be of 660 Volts grade as per IS694. Conductor shall 
be of stranded copper and size shall be minimum1.5 Sq. mm for lighting, 2.5 Sq. mm for 
15A power socket circuits and 4 sq. mm for split A/C power socket circuits. 
Red/Yellow/blue wires for phases, black wire for neutral and green wire for earth shall be 
used (size of earth wire shall be same as for phase and neutral size). Wire size for air 
conditioning circuit feeders shall be as indicated in the panel schedule.

4.10 Ceiling Fan/Exhaust Fan

Ceiling fans shall be of 1200mm sweep unless otherwise specified with double ball bearing 
and regulator. The suspension down rod shall be sturdy mild steel rod of adequate 
diameter and of minimum length of 300mm with shakles suspension arrangement as per 
IS. For exhaust fans, the sweep dia. and air CFM shall be as specified in job specification. 
Exhaust fans for battery room shall be with anticorrosive blades suitable for use in acidic 
fumes.

4.11 Decorative switches and sockets

Decorative lighting switches and sockets where specified, shall be modular in design. All 
these items shall fit into the same frame with overall standard dimensions. Frames shall be 
suitable for surface and flush mounting in brick / concrete wall. The frames shall be 
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suitable for conduit entry from all the sides. Switches and sockets shall match colors of the 
frame and cover plates to obtain a combination which shall match decor of the interiors of 
Control Room, Administrative buildings, offices rooms etc.

5.0 INSTALLATION

Lighting system installation shall be as per follows.

5.1 General

5.1.1 The lighting fixtures in the plant shall be fed from lighting panel. All outdoor lighting shall 
be group controlled manually or through synchronous timer or photocell. Lighting wiring 
between panel and lighting fixtures shall be done with PVC insulated 3core (phase, 
neutral and earth) copper conductor armored cable for hazardous areas. Wiring in the 
building shall be done by means of 3core copper, conductor. PVC insulated, un-armored 
cables, or PVC insulated copper conductor wires in conduit/Metsec channel as specified. 
All joints of conductors in Switch boards/JBs Fittings shall be made only by means of 
approved mechanical connectors (nylon/PVC connectors). Bare twisted joints shall not be 
permitted anywhere in the wiring system.

5.1.2 The lighting layouts furnished by Owner will indicate approximate locations of lighting 
fixtures. The electrical contractor shall determine, with approval of Engineer-in-Charge, 
The exact location of each fixture in order to avoid interference with the piping or other 
mechanical equipment and also with a view to obtain as much uniform illumination as 
practicable, and to avoid objectionable shadows. Conduits shall be laid out by the 
contractor to suit field conditions and as per directions of the Engineer-in-Charge.

5.1.3 On walkways, platforms and other outdoor area, lighting fixtures shall be located nearer 
to landing of stairs or ladders, gauges, flow meters, panel boards and other equipment 
to provide proper illumination.

5.1.4 The minimum height of any lighting fixture shall be preferably not less than 2.5 meters 
above the floor level.

5.1.5 All outdoor cable terminations to outdoor junction boxes, panels, socket outlets etc. shall 
be through bottom or from side. Top entries for cables shall be avoided to avoid water 
entry. All cable glands for outdoor terminations shall be double compression type and the 
gland shall be covered with PVC or rubber boot shroud. All unused cable entries shall be 
plugged with suitable blanking plugs.

5.1.6 Mounting height of equipment shall be as under: -

a. Top of Switch Box 1200 mm from FFL(Finished floor level)

b. Top of Lighting/Power Panel  1800mm from FFL

c. 5/15 Amp. Receptacle 300mm from FFL unless otherwise specified 
(1200 mm for process areas and industrial sheds)

d. Lighting fixture As indicated in layout drawing

e. Exhaust fan in the cutout provided / as indicated in Layout drawings.
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5.1.7 Fixtures shall be firmly supported from the structures. Support (clamps etc. may be 
bolted or welded to the existing steel work or metal inserts. In case of concrete,
structures, where metal inserts are not available, fixtures shall be suspended from 
concrete surfaces with the help of anchor fasteners. In such cases special care shall be 
taken to see that anchoring is firm. In places where ceiling fans are provided, lighting 
fixtures shall be suspended below the level of fan to avoid shadow effect.

5.1.8 Circuit cables in a group shall be cleated to structure by using galvanized strip clamps or 
cable run in cable trays wherever trays are available. Spacers and cleats shall be of 
required size to accommodate the cables. All hardware shall be galvanized or zinc 
passivated. Underground lighting cables (in paved areas), shall be taken in suitable G I 
sleeves buried at a minimum depth of 300 mm from FFL. GI pipe sleeves shall be 
extended to 300mm above. FFL Exact termination/layout of pipes (for protection of 
cables) shall be decided at site as per site convenience in consultation with Engineer-in 
charge.

5.1.9 Wiring for all outlet sockets shall be done with 3 cores of equal sizes for, phase, neutral 
and earth. The terminals of switch sockets shall be suitable to receive the size of wire 
specified.

5.1.10 All lighting fixtures shall be provided with terminal block with required terminals suitable 
for connection of wire up to 2.5 sq mm copper conductor.

5.1.11 The cable shall be straightened after unwinding it from the drum. All cables be
clamped/laid in straight run without any sag and link.

5.1.12 For location where fan points are shown, fan hooks with junction box during concreting.

5.1.13 are provided separately JB shall be located within a distance of 
300mm from hook for mounting of ceiling rose.

5.1.14 Industrial type plug sockets with 20A MCB or rating as per job specification shall be 
provided at a height of 500mm from FFL for window AC units.

5.1.15 Socket outlets and plugs for installation in Substation building, DG shed, workshop, and 
maintenance shop etc. shall be of industrial metal clad type.

5.1.16 Wiring for exhaust fans shall be terminated in receptacles as specified in layout drawing 
and the connection from receptacle to the exhaust fan shall be by means of a flexible 
cord equivalent in size to the main run of wires. Switch for exhaust fan shall be located 
in a separate switch board along with other switches.

5.2 Conduit System

5.2.1 Surface or concealed conduit system of wiring shall be adopted, as specified in the 
drawings. Required number of pull boxes shall be used at intervals to facilitate easy 
drawing of wires. Separate conduit shall be run for lighting and power circuits. Further, 
conduits for Normal lighting/Emergency lighting/DC critical lighting shall be separate. 
Conduit layout shall be decided at site as per site conditions. Drop conduits for switch 
boards shall be decided by contractor as per wall locations shown in Architectural 
drawings. All exposed run of conduits on surface, shall be vertical or horizontal.
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5.2.2 Only threaded type conduit fittings shall be used for metallic conduit system. Pin grip 
type or clamp type fittings are not acceptable. Conduit ends shall be free from sharp 
edges or burrs. The ends of all conduits shall be reamed and neatly bushed.

5.2.3 Conduit shall be of minimum 25mm dia. Maximum number of wires permissible in a 
conduit shall be seven/nine for wire size of 2.5 sq mm/1.5 sq mm. respectively.

5.2.4 The exposed outer surface of the conduit pipes, including all accessories forming part of 
the conduit system, shall be adequately protected against rusting. In all cases, bare 
threaded portion of conduit pipe shall not be exposed unless such bare threaded portion 
is treated with anti-corrosive preservative or covered with approved plastic compound.

5.2.5 Conduit connection to outlet boxes shall be by means of screwed hubs or check nuts on 
either side. Where concealed wiring is done, junction boxes (65mm deep) shall be used 
so as to rest on shuttering properly. Conduits shall be laid above reinforcement. All 
conduit connections shall be properly screwed and Junction box covers shall be properly 
fitted so as to avoid entry of concrete slurry.

5.2.6 Conduit pipes shall be fixed by I.6mm thick G.I. saddles on 3mm thick G.I. saddle bars 
of required width in an approved manner at intervals of not more than 50cms for straight 
run. At places near junction boxes, bends, or similar fittings, saddle and bars shall be 
provided on either side.

5.2.7 Where concealed wiring is to be adopted, conduits shall be laid in time before concreting 
of the slab. Pull wire (GI or steel) shall be provided inside conduit .for the ease of wire 
pulling. The contractor shall coordinate his work with other agencies involved in the civil 
works in, such a way, that the work of the other agencies is not hampered or delayed. 
Vertical conduit runs shall be made in wall before plate ring is done so as to avoid 
chasing. Where chases are made for conduit run contractor shall fill these chases or any 
other openings made by them after completing the work and patch the surface. During 
installation, care shall be taken to see that proper covers are provided to prevent rusting 
of conduits. Locations of all point outlets, junction boxes shall be marked with brick 
powder or sand so that these are easily identified after shuttering removal. As built 
conduit layout drawing shall be submitted by contractor after completion of the work.

5.2.8 All junction boxes, bends and other accessories shall be of the same material as that of 
conduit and shall have the same protective coatings.

5.2.9 After erection, the entire conduit system shall be tested, for mechanical and electrical 
continuity and shall be permanently connected to earth by means of approved type of 
earthing clamps.

5.3 Hazardous Area Installation

5.3.1 Wiring in hazardous area shall be done by using minimum 2.5mm copper conductor 
armored cable. Circuit wiring feeding hazardous areas shall be controlled by two pole 
switches/MCBs (for phase as well as neutral isolation).

5.3.2 Correct type of lighting equipment (fixtures and JBs) with regard to hazardous protection 
as specified in the drawing shall be installed for the areas classified as Zone 1, Zone 2 
etc.
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5.3.3 The terminations in the junction boxes and the lighting fittings shall be done avoiding 
possibility of loose connections due to vibrations. After the terminations are made the 
cover of the junction boxes and the lighting fittings shall be closed properly with all bolts 
and hard wares in correct position, retaining its explosion and weather protections. In 
fixtures having double cable entries, both the entries shall be used for looping in and 
looping out connection, thus minimizing the use of separate junction box wherever 
separate control gear boxes (C.G. box) are provided looping in and looping out, 
connections shall be through CG-box, thus avoiding the use of an additional junction box. 
All unused cable entries shall be sealed with suitable plugs.

5.3.4 Circuit cables shall be firmly cleated in a group along, columns/ beam/ladders/side 
channels/platform using 1.6 mm thick GI saddles on, 25x3 mm GI saddle bar at intervals 
of 400mm to 500mm for straight run and on either side close to bending and at both 
termination ends as per the direction of Engineer-in-charge. Where required 3 or more of 
cables may be taken in slotted channel tray after getting the approval of Engineer-in-
charge. Cables shall not be routed along hand rails.

5.3.5 Where fire proofing column/structures are encountered, all cabling shall be taken in GI 
pipes of required size and both ends shall be sealed, well before fire proofing is done. 
Similarly, equipment such as lighting fixture, control gear box, lighting/ power panels, 
field call stations, junction-boxes etc. shall be installed on suitable steel mounting 
frame/distance bracket, thereby direct contact with the concrete used for fire proofing.

5.3.6 Cable glands for terminating cable on flameproof equipment shall be of double 
compression FLP type. Any material/equipment specified to be supplied by contractor for 
installation in hazardous areas, shall be tested by CMRI and duly approved by C.C.E. 
Nagpur or DGMS Dhanbad or any other applicable statutory authority. All indigenous FLP
equipment shall also have valid BIS license as required by statutory authorities.

5.4 Building Lighting

5.4.1 The type of wiring system shall comprise surface/concealed conduit system or cable
wiring as specified on layout drawings.

5.4.2 Mounting details of fixtures shall be indicated on the drawings. If specified on the 
drawings, a group of fluorescent lighting fixtures which are to be mounted end to end 
shall be fixed to mild steel cold Tolled sections of 50mm x 50mm and of 1.2mm thick 
(Metsec channel). The entire assembly shall be fixed to the ceiling with necessary 
number of supports which may be by means of steel conduit or chromium plated chain 
link as required. The 'Metsec' Channel shall run continuous in suitable sections from one 
end to other end of wall. The complete channel shall be spray painted, with approved 
color as per the directions of Engineer-in-Charge. All wires inside channel shall be neatly 
bunched by nylon tape & buttons.

5.4.3 Wiring in areas above false ceiling shall be done in Surface Conduit (25mm die GI 
conduit) suitably clamped to the true ceiling. Vertical drops from true ceiling for panels, 
switches, receptacles etc. shall be taken in 25mm die PVC conduit concealed in walls up 
to switchboards/panels. Lighting fixtures shall be supported from true ceiling. Exact 
location of fixtures shall be finalized in co-ordination with air-conditioning duct-diffuser
layout, panels layout and false ceiling grid layout. To facilitate easy maintenance Looping 
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other interconnections including for earthing are made only at fixture connector blocks or 
at switch boards. Required number of junction boxes shall be used at intervals for wire 
pulling and inspection.

5.4.4 All wires in conduit shall be color coded as specified. Each circuit shall have independent 
phase neutral and earth wire. However when group of circuits are run in a single conduit 
the earth wire can be common.

5.4.5 Building conduit lighting system of wiring where measurement is done on point wiring 
basis generally consists of two parts. The first part is the circuit wiring which includes the 
work necessary from lighting panel up to switch box and from switch box to another 
switch box. The second part is the point wiring which shall include the work necessary 
from tapping point in the switch box up to various fixtures or fan outlets/ceiling roses.

5.4.6 In no case, two different sources or two different phases of supply shall be combined in 
one switchboard.

5.4.7 Switches for light fixtures/exhaust fans in battery room shall be provided outside the 
Battery room.

5.4.8 Lighting layouts for non-plant buildings (such house, cement go down, gate house,
workshop, service building, rest room, etc.) shall be prepared by installation contractor.

5.4.9 The following basic data/document for layouts will be provided to the
contractor.

f. Architectural drawings

g. Illumination level required

h. Type of lighting fixture

i. Type of wiring (concealed/surface conduit/cable wiring etc.)

5.4.10 Based on the above input, contractor shall prepare and submit lighting layout drawings, 
panel schedules, conduit layout drawings for concealed wiring, design calculations 
wherever required, for review by purchaser before erection work is started. The lighting 
layout drawing shall show the location, type and mounting details of lighting fixtures, 
receptacles, junction boxes, layout of circuit indicating number of wires etc. The number 
of points in a circuit shall not exceed ten and the load in each circuit shall be less than 
1000 Watts.

5.4.11 The panel schedule shall include rating of incoming and outgoing feeders, number of 
outlets, load for each outgoing circuit, etc.

5.4.12 All drawings shall be prepared preferably in AO and Al size. Panel schedules shall be in 
A4 size drawings (Final submission of drawings shall be in soft copies and in bound 
volumes together with one transparency of each document).

5.5 Street Lighting
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5.5.1 Street lighting poles to be located on road side shall be installed at a minimum distance 
of 300mm from the edge of the walkway of the road (road berm). Size of wires from 
marshalling box up to fixture shall be 1.5mm2/2.5mm2, copper conductor PVC insulated.

5.5.2 Each pole shall be earthed at two points by connecting to the plant earth grid as shown 
on Installation standards.

5.5.3 Street lighting fixture shall be mounted on steel tubular poles as per standard drawings. 
The foundation for the street lighting poles will be made by electrical contractor Street 
lighting poles shall be supplied with a base plate.

5.5.4 The poles shall be numbered as per the drawings/ directions of Engineer-in-charge.

5.6 HIGH Mast Lighting 

5.6.1 The lattice structure high masts shall be installed on concrete foundations with the base 
plate bolted on to the anchor bolts. The lattice structure shall be GI coated or painted
with a coat of primer and two coats of aluminum paint, the second coat to be given just 
before handing over to the owner. The high masts shall be numbered as per drawings. 
The high masts shall be connected to the plant earth grid at two points.

5.6.2 The main feeder up to the distribution board of lighting high Mast shall be through PVC 
insulated armored cable of size as specified in the respective drawing. Wiring from 
Distribution Board to each flood-light fixture shall be by means of a 3core 2.5sqmm, 
copper conductor PVC insulated armored cable. All the cables shall be neatly clamped to 
the structure at intervals not exceeding 25 cms.

5.6.3 Exact orientation of flood lighting fixtures shall be decided at site to achieve optimum 
utility of these fixtures.

5.7 Telephone Wiring

5.7.1 Conduits for telephone wiring in buildings shall be of 1.6mm thickness. 25mm dia black 
enameled steel conduit/PVC as per IS 9537, installed on wall surface or concealed or as 
specified in job specification.

5.7.2 Conduit installation system shall comply to the requirements given in conduit system. 
Required number of pull boxes shall be provided at interval for easy drawing of wires. 
The telephone wiring shall be done with 0.63mmdiaannealed copper conductor PVC 
insulated 660V grade, twin flat wire, unless otherwise specified in Job Specification. One 
telephone socket outlet shall be provided for connection to telephone instrument.

6.0 INSPECTION &TESTING

6.1 Lighting installation shall be tested and commissioned by installation contractor as per 
Specifications. Pre commissioning checks and tests shall include but not be limited to the 
following:

6.1.1 The insulation resistance of each circuit without the lamps (load) being in place shall be 
measured and it should not be less than 500,000 ohms. (Between phases, phases to 
neutral, phase/neutral to earth).
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6.1.2 Current and voltage of all the phases shall be measured at the lighting panel bus bars 
with all the circuits switched on with lamps. If require load shall be balanced on the three 
phases.

6.1.3 The earth continuity for all socket outlets shall be checked. A fixed relative position of 
the phase and neutral connections inside the socket shall be established for all sockets.

6.1.4 After inserting all the lamps and switching on all the circuits, minimum and maximum 
illumination level shall be measured in the area and recorded.

6.1.5 It shall be ensured that switch provided for ON/OFF control of point (light/fan/socket) is
only on LIVE side.

6.1.6 Operation of ELCB's shall be checked

6.2 Contractor shall duly fill in all the above test results and submit the test reports to 
Engineer-in-Charge in triplicate.

6.3 All lighting layout drawings shall be marked by contractor for `AS BUILT STATUS' and 
two sets of copies shall be submitted to the consultant.
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ABBREVIATION

CEA Central Electricity Authority

CCE Chief Controller of Explosive

DC Direct Current

DGMS Director General Mines & Safe

GI Galvanised Iron

OISD Oil Industries Safety Directorate

AFC Approved For Construction

DCS Distributed Control System

ECS Emergency Control System

HV High Voltage

MV Medium Voltage
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1.0 SCOPE

1.1 This Specification covers the requirements for the field inspection, testing and 
commissioning of electrical equipment and installation, forming part of electrical power 
distribution and utilization system.

2.0 REFERENCE DOCUMENTS

2.1 The field inspection, testing and commissioning of electrical equipment shall be carried 
out in line with this Specification and the latest edition of following Indian Standards and 
OISD standards.

SP-30(BIS) National Electrical Code

IS-7816 Guide for testing Insulation resistance of rotating 
machines.

IS 1255 Code of practice for installation and maintenance of 
power cables up to & including 33 kV rating.

IS 10810(Part 43) Method of Test for cables; Part 43 Insulation resistance.

IS 10810(Part 45) Method of Test for cables; Part 45 High voltage test.

OISD 137 Inspection of Electrical Equipment.

OISD 147 Inspection and safe practice during electrical installation.

2.2 In addition to the above it shall be ensured that the installation conforms to the 
requirements of the following as applicable:

a. Indian Electricity Act and Rules.

b. Regulations laid down by CEA / Electrical Inspectorate.

c. Regulations laid down by Tariff Advisory Committee/Loss prevention council.

d. Regulations laid down by OISD/PESO (as applicable).

e. The petroleum rules (Ministry of Industry Government of India).

f. Any other regulations laid down by central / state / local authorities / insurance 
agencies.

3.0 DEFINITIONS

For the purpose of this document, the words and expressions listed below shall have the 
meanings assigned to them as follows:

OWNER / COMPANY OWNER of the particular Project (Project Specific).
CONSULTANT The party which is doing engineering, procurement, 

construction, pre-commissioning and assistance for 
commissioning, monitors and controls the overall project 
management.
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BIDDER / SUPPLIER / 
VENDOR

The party(s) which manufactures and / or supplies 
material, equipment, technical documents / drawings and 
services to perform the duties specified by Contractor.

4.0 FIELD INSPECTION, TESTING AND COMMISSIONING

4.1 Contractor shall carry out complete field inspection, testing and commissioning of 
electrical equipment as per Inspection Test plans.

4.2 Before the completed installation or an addition to the existing installation is put into 
service, inspection / pre-commissioning checks and tests shall be carried out by 
contractor. In the event of defects being found out, the same shall be rectified and the 
installation retested as applicable.

4.3 The pre-commissioning inspection among other requirements shall include visual 
inspection, checking the workmanship of the installation, the rating of equipment, safety 
clearances, sizes of cables installed, conformance to the AFC document, soundness of 
switchgear bus connections, wiring properly dressed and labeled, sealing of unused cable 
entries, checking of all safety interlocks, control/interface functions as per requirement 
etc.

4.4 Visual inspection for soundness of bus bar connections of bus ducts, terminal connections 
of equipment/motor shall be carried out. It shall be ensured that no foreign materials are 
present inside bus duct and equipment terminal boxes. After the visual inspection, all the 
covers of terminal boxes, inspection chambers shall be refitted with gaskets, bolts & nuts 
as per equipment manufacturer's instructions.

4.5 Pre-commissioning tests shall include but not be limited to the following:

a. Continuity test for each winding and power and control circuits.

b. Insulation test for each winding and power and control circuit

c. High voltage test for cables

d. Dielectric strength test on transformer oil.

e. Checking the correctness of wiring schemes, control circuit interlocks for intended 
functioning.

f. Verification of phase sequence.

g. Testing of all types of relays/releases for required operation. Testing of measuring 
instruments for proper functioning Earth continuity test for all circuits.

h. Checking of safety features for correctness of operation etc.

i. Checking of all wired interface contacts (analog, digital input/output contacts) for, DCS 
and ECS interface, at panel and equipment terminal chambers as applicable.

j. (Electrical contractor shall co-ordinate with other agencies involved for the above and, 
provide support services for checking interfaces of electrical equipment and the 
intended functioning)



STANDARD SPECIFICATION
FOR FIELD INSPECTION, TESTING AND 

COMMISSIONING OF ELECTRICAL INSTALLATION

DOC NO: VCS-SS-EL-4027
Rev. No : 02

FORMAT NO. VCS-FMT-001_00 Copyright VCS Quality Services Private Limited All rights reserved Page 7 of 10

k. Earth resistance measurement for each earth electrode, and the earthing system as a 
whole.

l. Lighting installation shall be tested for correct illumination levels, with the fittings 
installed. Fittings shall be operated only with specified type of a lamp or tube.

4.6 After the above tests and inspection are completed, control circuits shall be tested for 
correct operation under all operating combinations and proved correct before applying 
power to main circuits.

4.7 Plant Communication, Fire alarm, telephone and security system shall be checked for 
correct operation and intended function.

4.8 A close visual inspection of electrical equipment in hazardous areas shall be made to 
ensure that equipment is suitable for the classified zone and gas group and correctly 
installed, with all covers, bolts, nuts and hardwares intact and there is no physical 
damage mark seen on the enclosure.

4.9 Site Acceptance Test procedure for specific equipment shall be furnished by the 
respective equipment Vendor. The contractor shall provide necessary assistance to the 
equipment Vendor to perform site acceptance testing to enable the equipment Vendor to 
perform the same.

4.10 All pre-commissioning checks and tests shall be carried-out as per the directions of 
Engineer in-charge. In addition to the equipment manufacturer's instructions, pre-
commissioning check requirements shall also be complied. All tests shall be carried out 
by contractor in the presence of Consultant /Owner's representatives

4.11 The contractor shall bring to site all required tools, tackles, and testing instruments for 
carrying out field testing. Contractor shall use only calibrated measuring and test 
instruments and shall maintain calibration records.

4.12 The Insulation Resistance test values for various electrical equipment shall be as below.

4.12.1 Cables

The insulation resistance test values for cables shall be as per following table:



STANDARD SPECIFICATION
FOR FIELD INSPECTION, TESTING AND 

COMMISSIONING OF ELECTRICAL INSTALLATION

DOC NO: VCS-SS-EL-4027
Rev. No : 02

FORMAT NO. VCS-FMT-001_00 Copyright VCS Quality Services Private Limited All rights reserved Page 8 of 10

Rated voltage of the Cable DC Test
Voltage in 
Volts

Minimum Insulation
resistance in Mega 
ohms

Lighting and power circuit
Wiring 250 1

650/1100 V grade cables 1000 1

1,900/3, 300V grade cables 1000 200

3,800/6,600V grade cables 1000 200

6,350/11,000V grade cables 5000 200

8,700/115,000V grade cables 5000 200

12,700/22 000V grade cables 5000 200

19,000/33000V grade cables 5000 200

4.12.2 HV, MV and miscellaneous switchboards

The insulation resistance test values for the switchboards shall be as per following table:

Rated voltage of the 
Switchboard

DC Test 
Voltage in 
Volts

Minimum Insulation
resistance in Mega ohms

33,000V 5,000 200

11,000V 5,000 200

6,600V 1,000 200

3,300 1,000 200

415V 1,000            100

240V 500 10

110V 500 10

4.12.3 Generators and motors

The insulation resistance test values for the Generators and Motors shall be as per 
following table:

Rated voltage of the DC Test Voltage in Minimum Insulation
Generators and Motors resistance in Mega 

40 °C

11,000V 5,000 120

6,600V 1,000 80

3,300V 1,000 50

415V 1,000 15

240V 500 12
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4.12.4 Transformers

The insulation resistance test values for the Transformers shall be as per following table:

Rated Voltage of the 
Transformer

DC Test Volt in volts
Minimum Insulation

resistance in Mega ohms 
at 40°C

Up to 600V 1,000             100

601 to 5000V 2,500 1,000

5001 to 15,000V 5,000 5,000

15001 to 35,000V 5,000 10,000

It shall be ensured that during insulation tests; electronic devices and components that are 
liable to get damaged on applied test voltage shall be disconnected from circuit. The 
instructions of equipment/panel manufacturer shall be followed strictly in this regard.

4.12.5 High-voltage testing

D.C. high voltage test shall be conducted asper following table on all H. V. feeder cables 
and also on 1100 V grade cables where straight through joints have been made.

Rated Voltage

of Cable (kV)
TEST VOLTAGE (kV) BETWEEN

Duration

(Minutes)

Uo / U*
Any Conductor and Metallic

Sheath/ Screen/Armour

Conductor to 
Conductor

(For Unscreened 
Cables)

0.65/1.1 3 3 5

1.9/3.3 5 9 5

3.3/3.3 9 9 5

3.8/6.6 10.5 18 5

6.6/6.6 18 18 5

6.35/11 18 30 5

11/11 30 30 5

12.7/22 37.5 - 5

19 / 33 60 - 5
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* Uo: Phase Voltage  U: Line Voltage

The cable cores must be discharged on completion of DC high voltage test and cable shall 
be kept earthed until it is put into service.

DC test voltage for old cables shall be 1.5 times rated voltage or less depending on the 
age of cables, repair work or nature of jointing work carried out, etc. In any case, the test 
voltage shall not be less than the rated voltage.

All protective relays including thermal overload relays shall be tested by secondary 
injection current. Primary injection tests shall-be carried out for differential protection, 
restricted earth fault protection at full/reduced current to ensure correctness of complete 
wiring.

standard 
format shall be, duly filed in by contractor and submitted to Consultant / Owner.

It shall be ensured that the electrical inspectorate approval is available before energizing the 
equipment.

5.0 RECORDS

Contractor shall keep up-to-date records of all activities carried out and test results. Field 
inspection / test reports shall be submitted to Consultant / Owner by the contract in 
bound volume (triplicate copies).
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Specification: Oil Filled Servo Voltage Stabilizer Copper Wound Outdoor Type 

Rated Capacity __________KVA 

Note: Separate datasheet to be filled up for 
each rating of stabilizer (60kVA & 300 kVA) 

Input Voltage Range 
320-500V AC Phase voltage 3Ph 50Hz, 
UNBALANCED SUPPLY 

Output Voltage Ranges 
415V +/- 1% (Adjustable between 390V- 
420V) 

Load Power Factor 0.80 

Control Power Supply 
External control supply will not be made 
available. 

Cooling Oil /Air Cooled 

 
Control Type 

Digital Microcontroller Based. Each phase 
to be separately controlled to provide 
balanced output voltages 

Ambient temperature 45°C 

Temperature Rise (max): 45°C Above ambient temp. 

Voltage Correction 
Step less with no overshooting or hunting 
during automatic operation. 

Correction Speed 60 V/Sec or better 

Output Voltage Regulation +/-1% from No-load to Full-load. 

Winding Copper wound vacuum impregnated 

Location/Mounting Outdoor/floor mounting. 

Trip and Restart Auto System 

Overload Capacity 200% for 20 seconds 

 

 
Protection/Switching 

 Input and Output MCCB with O/L and 
S/C protection 

 Manual Bypass with contactor 
 High/Low input voltage cut-off 
 Protection against phase failure/phase 

reversal. 

Duty Cycle 100% Continuous 

Frequency 50 Hz 

Waveform Distortion Nil 

Effect of Load PF Nil 

Mounting On Unidirectional Wheel 

Audio-Visual Alarm For tripping condition 

Reset 
Manual / Auto reset with time delay and 
programmable 

Transient Suppression Above 270 V 1ph & 450 V 3ph 

System Unbalanced 4 wire R Y B N 

Connection Star 

System Construction As per IS:9815-1994 

Terminations As per IS:3347 
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Efficiency Above 98% 

Environment For outdoor Continuous Operation 

Provision for Cabling 
Input and output terminations with 
provisions for fixing Cable Glands 

Start Manual and Auto start facility 

Response time Less than 100ms 

Earthing With Earthing terminals 

 
 
 

Digital Metering Display Type: 

Following shall be provided for input and 
output: 
A. Input phase to neutral. 
B. Input phase to phase. 
C. Output phase to neutral. 
D. Output phase to phase. 
E. Load current in all phases. 
F. Frequency. 
G. Indicating Lamps 

Insulation Class F 

 
Testing 

Voltage stabilizer shall be tested at site for 
6 hours with available voltage and the 
load 

 
Guaranteed/warranty 

Stabilizer shall carry a guaranty/warranty 
of 24 months from the date of installation, 
against manufacturing defects. 

 

Other Required Features: 
1) Electronic over and under voltage trip with time delay for input and output. 
2) Electronic overload protection and Short circuit protection through MCB/MCCB (35kA). 
3) Manual Bypass arrangement. By means of On load changeover switch 
4) Phase reversal protection and Cut off. 
5) Single Phase Prevention and Cut off. 
6) Neutral failure protection. 
7) Frequency cut-off protection. 
8) Earth neutral voltage cut-off protection. 
9) Including first filling of cooling oil. 
10) Compatible to Generator Supply. 

11) Supplier should undertake to support the product for a minimum period of 5 years (post- 
warranty). 

12) Pre Dispatch/Installation Inspection: The designated officials of VCS/Client will 
inspect the stabilizer to their satisfaction before actual supply of the product. 

Acceptance Test Requirements 

 Acceptance Tests as per conditions mentioned in Clause 11.15 of IS 9815(Part-
1) /1994 (Reaffirmed 2004). 

 Servo motors, auto transformer, MCB, MCCB & meters etc fitted should be of 
approved make and meters should be of accuracy class-1.5 . 

 Out put voltage test shall be done by direct loading for ratings up to 5 KVA. For 
ratings above 5KVA impedance voltage shall be measured by short circuiting the 
out put terminals and full load current shall be passed through the short 
circuited out put and corresponding input voltage shall be measured 
as impedance voltage(variac of servo LVC shall be at the minimum 
input voltage position of SLVC).Output voltage shall be checked at no 
load with an input voltage = minimum of input voltage range of servo 
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LVC - impedance voltage , and the out put voltage obtained shall be 
with in specified limits. 

TECHNICAL COMPLIANCE STATEMENT TO BE FILLED IN BY THE VENDOR 
 

TECHNICAL REQUIREMENTS COMPLIED YES/NO 

Rated Capacity 

__________ KVA 

Note: Separate datasheet to be filled 
up for each rating of stabilizers 
(60kVA & 300kVA) 

 

Input Voltage Range 
320-500V AC Phase voltage 3Ph 
50Hz, UNBALANCED SUPPLY 

 

Output Voltage Ranges 
415V +/- 1%(Adjustable between 
390V-420V) 

 

Load Power Factor 0.80  

Cooling Oil/Air Cooled  

 
Control Type 

Digital Microcontroller Based. 
Each phase to be separately 
controlled to provide balanced 
output voltages 

 

Ambient temperature 45°C  

Temperature Rise (max): 45°C Above ambient temp.  

 
Voltage Correction 

Step less with no overshooting or 
hunting during automatic 
operation. 

 

Correction Speed 60 V/Sec or better  

Output Voltage 
Regulation +/-1% from No-load to Full-load.  

Winding 
Copper wound vacuum 
impregnated 

 

Mounting Outdoor floor mounting.  

Trip and Restart Auto System  

Overload Capacity 120%  

Protection/Switching 

 Input and Output MCCB with 
O/L and S/C protection 

 Bypass with contactor 
 High/Low input voltage cut-off 
 Protection against phase 

failure/phase reversal. 

 

Duty Cycle 100% Continuous  

Frequency 50 Hz  

Waveform Distortion Nil  

Effect of Load PF Nil  

Mounting On Unidirectional Wheel  

Audio-Visual Alarm For tripping condition  

Reset 
Manual / Auto reset with time 
delay and programmable 

 

Transient Suppression Above 270 V 1ph & 450 V 3ph  

Connection Star  
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System Construction As per IS:9815-1994  

Terminations As per IS:3347  

Efficiency Above 98%  

Environment For Outdoor Continuous Operation  

 

Provision for Cabling 
Input and output terminations with 
provisions for fixing Cable Glands 

 

Start : Manual and Auto start facility  

Response time Less than 100ms  

Earthing With Earthing terminals  

Digital Metering Display 
Type: 

Following shall be provided for 
input and output: 

H. Input phase to neutral. 
I. Input phase to phase. 
J. Output phase to neutral. 
K. Output phase to phase. 
L. Load current in all phases. 
M. Frequency. 
N. Indicating Lamps 

 

Insulation Class F  

Testing 
Voltage stabilizer shall be tested at 
site for 6 hours with available 

voltage and the load 

 

Guaranteed/warranty 

Stabilizer shall carry a 
guaranty/warranty of 24 months 
from the date of installation, 
against manufacturing defects. 

 

 

 

 

Signature & Seal of the Supplier 
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PURCHASER'S DATA FOR UPS

1. INPUT POWER SUPPLY

1.1. Voltage/freq./ phase: 415 V (+) 10% & (-) 15%, TPN, 50 Hz ± 5%
with healthyPhase selector switch

1.2. System fault level 10 kA for 1 Sec

2. SITE CONDITION

2.1. Design Maximum /
Minimumtemperature

500C/20C

2.2. Max. Relative Humidity 95%

2.3. Altitude Below 1000.0 MM SL

3. OUT PUT REQUIREMENT

3.1. Voltage/ Phase 230V ± 1% AC, Single phase 2 wire

3.2. Output waveform & frequency Pure Sinusoidal Wave

50 Hz ± 0.1%

Voltage distortion (THD): Less than 3% for linear
loads & Lessthan 5% for non-linear loads.

4. SYSTEM REQUIREMENTS

4.1. Rating KVA 2 kVA

4.2. Type of inverter The inverter circuit should be IGBT based, fully
microprocessor controlled with PWM Technology 
or Latest proven technology

4.3. Overload capacity 125% of the rated output for 10 minutes & 150%
for 1 minute.

4.4. Mode of operation Single Online UPS With Bypass

4.5. Inverter efficiency >85% at 100% of load and

>80% at 25% of load

4.6. Installation Floor Mounted

4.7. Type of enclosure Minimum IP-42

4.8. External Cable Connection From Bottom

4.9. Internal protection All live parts shrouded

4.10. Earthing Doubly Earthed (Two distinct terminals to be
made available)

4.11. Cooling Forced ventilation with fans
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4.12. Noise Level <65 dB at full Load from 1 mtr distance
(for UPS of rating 5kVA, 7.5kVA & 10kVA)
<75 dB at full Load from 1
mtr distance(for UPS of
rating 15kVA & 20kVA)

4.13. Crest Factor

4.14. Input Power Factor > 0.95

4.15. Load Power Factor 0.8 (with variation between 0.6 to 1.0)

4.16. Overall efficiency > 80%

4.17. Harmonics As per IEEE 519 (Total demand distortion not
more than 5.0%)

5. Rectifier/Charger

5.1. Input voltage 230V AC single phase (voltage range-160V AC
to 270V AC)(As per SOR).

5.2. Automatic phase
selectiondevice

As per SOR

5.3. Output DC voltage/Load As per Manufacturer Design

5.4. Input Power factor > 0.95 at rated load

5.5. Input current THD (Total
Harmonic Distortion) at
nominalload

<= 5 %

5.6. Overload Capability 125% minimum for 10 min.
150% minimum for 1 min

5.7. Inrush current Limited by soft-start circuit

5.8. Output voltage tolerance +/- 1%

5.9. DC voltage ripple <1% With battery connected
<2% Without battery connected

5.10. Rectifier IGBT based

5.11. Filter Input side line filter

5.12. Harmonics As per IEEE-519 (Voltage THD <5%, largest 
single voltageharmonics <3%, Input Current
THDi <5%

5.13. Charging Automatic Float and Boost charging (selection 
as per batterycharging state (voltage level))

6. Bypass

6.1. Manual/Maintenance Bypass Shall be provided
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6.2. Overload on bypass 125% minimum for 10 min.
150% minimum for 1 min.

7. Battery Bank

7.1. Type of Battery SMF VRLA Battery

7.2. Battery Arrangement 1x100%

Battery end cell voltage As per specification

Battery stand formation As per vendor standard

Battery backup time As per SOR

De-rating factor (i) Ageing                --  0.8

(ii) State of Charge       --  0.88

(iii) Temp. Correction      -- 0.95
The rectifier/charger output current & voltage
shall be limited tothe battery
recommendation

8. Alarms, Indications and LCD Display

8.1. Single line Power Flow Diagram (Mimic diagram) with LED indications of
UPS status (i.e.Mains present, Battery charging & discharging, Low
battery Voltage and unit on bypass).

8.2. Digital panel Meter with
LCDdisplay (touch screen 
/ touch pad) shall be 
provided for monitoring
viz.

a) Input AC Voltage, current, frequency
b) Output AC Voltage, current, frequency.
c) Battery current and voltage
d) Total run time
e) Mains ON/OFF/TRIP, Mains Over/Under

voltage,
Phase fail

f) Inverter ON/OFF, Inverter Over/Under
voltage,inverter overload, over heat & 
load in % on inverter.

g) Battery voltage low, Battery AH in %
h) Battery Operation Boost Charge, Float

Charge with ofstatus - "in charge" or
"discharge"

i) Load on bypass or inverter.
Detailed UPS Status with Operation/faults 
history

8.3. Audible Alarms With LCD
play-

a) Mains Failure
b) Battery Low
c) UPS fault (Continuous)
d) Inverter Under-voltage
e) Over Temperature (Continuous)
f) Inverter Overload (Continuous)

9. Protective Features

9.1. Input Mains Over voltage, under voltage, phase 
failure
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9.2. Inverter Over voltage, short circuit, overload, over 
temperature

9.3. Battery Under voltage at battery terminal, Battery over
charge,Battery Over current

9.4. Rectifier & Battery charger Maximum current limitingOver temp. Trip 
Boost charging and float charging current
limiting with backup protection against
overcharging.

10. Distribution boxes

10.1. Distribution Board Details (As per tender drawings)
(1)ACDB 230V, Single Phase (1 No.):

Incomer: 32A MCB (As per UPS capacity 2KVA.

Outgoing: As per SOR/ Block Diagram.

(The rating of above-mentioned feeders may

change during detail engineering; Bidder shall 

provide all required feeders as per requirement

without any financial implications.)

11. UPS communication Ethernet / preferably Modbus RS 485
(To be decided during detailed engineering)

12. Selector switch For Auto manual switch for Float and boost 
selection
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TECHNICAL DATA FROM
MANUFACTURER

(To be filled up by the Tenderer)

1. INVERTER

1.1. Model No. (Enclose
catalogue)

1.2. Rating (at specified ambient) / no. of
phases

1.3. Applicable codes/standards

1.4. Steady state output volt/freq (230 V +
1%)

(50 Hz + 0.1%)

1.5. Input voltage - DC

1.6. Synchronization (inv. phase locked with
main) inpercentage

1.7. Synchronization manually adjustable in
steps of

1.8. Deleted

1.9. Harmonics distortion for linear & non-
linear loads

1.10. Mode of operation Single Online UPS with static
bypass as specified in Block
diagram.

1.11. Deleted

1.12. Recovery time to reach steady state after
abovedisturbance (not more than 100m
Sec)

1.13. Overload capacity (125% minimum for
10 min.

150% minimum for 1 min.)

1.14. Short circuit capacity and duration (in %
and msec.)

1.15. Noise Level (dB at 1 m)

<65 dB at full Load from 1 mtr
distance
(for UPS of rating 5kVA, 7.5kVA &
10kVA)

<75 dB at full Load from 1 mtr
distance(for UPS of rating 15kVA &
20kVA)

1.16. Type of control circuit

1.17. Output voltage & phase angle (for 3 
Phase only) 



STANDARD DATASHEET
FOR UNINTERRUPTED POWER SUPPLY

DOC NO: VCS-SS-EL-4031
Rev. No : 02

FORMAT NO. VCS-FMT-001_00 Copyright VCS Quality Services Private Limited All rights reserved

a) For 30% unbalance load 
b) For 40% unbalance load 
c) For 50% unbalance load 
d) For 100% unbalance load

1.18. Crest Factors

2. BATTERY CHARGER

2.1. Rating (Amp.) / MAKE (Enclose back up
calculation).

2.2. Type of charger (Basic configuration)

2.3. Output volt under float/boost charging
condition

2.4. Volt. Accuracy under specified input (±
1%)

2.5. Max. Ripple content on DC side (% RMS) 
(notmore than 2% without battery & 1%
with batteryconnected)

2.6. Efficiency at 100%/75%/50 % of load

2.7. Mode of Change over from float to boost
and vice-versa

3. BATTERY

3.1. Make

3.2. Type (Enclose catalogue)

3.3. AH rating (Enclose back up calculation)

3.4. End cell voltage at specified discharge rate
(V/cell)

3.5. Output (Nominal) volts

3.6. Nos. of battery banks

3.7. Nos. of cells in each banks

3.8. Battery charging requirements (V/ cell)
(iv) Volts/Cell/Nominal
(v) Float

Boost

3.9. Voltage variation from fully charged
battery todischarged battery (volts)

3.10. Charging time (Hrs.)

3.11. Max. Permissible ripple content (% RMS)

3.12. Overall dimension (L*W*H)

3.13. Container type

3.14. Accessories for battery as per specification
included

Cell testing Voltmeter, Pair of
Gloves, Insulated Spanner, 
ExtraElectrolyte, Hydrometer,
Thermometer etc.
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3.15. Type/Formation of battery stand

4. MANUAL TRANSFER DEVICES

4.1. Rating (Amp.). 

4.2. Make/Type

5. AC DISTRIBUTION BOARD

5.1. Nos. of feeder/rating

5.2. Cable entry from (Bottom)

5.3. Max. Rating of outgoing feeders possible 
for fault clearance by UPS with and 
without supply back up (as percentage of 
UPS rating) not less than 25% a) With 
fast acting semi conducting fuses

6. Indications and Alarm

7. Metering

8. UPS Dimension (L x W x H) except 
Battery: (Including inverter, charger, 
rectifier, bypass stabilizer, ACDB etc.)

9. OVERALL EFFICIENCY OF UPS SYSTEM

9.1. Ratio of output load to input drawn from 
mains when inverters are on and 
synchronized with bypass. a) At 100% 
load a) At 75% load b) At 50% load

10. RELIABILITY a) Safety factor used for 
selecting electronic components/ other 
electrical components (not less than 
200%/ 125% respectively) b) MTBF / 
MTFR c) Availability factor

11. DEGREE OF PROTECTION OF THE PANEL 

12. Heat loss for total system (W)

13. Potential free contracts (for duplicating 
of fault status in remote panel).

14. Fault status shall be compatible to hook-

preferably RS 485 interface (To be 
decided during detailed engineering).
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CHECK LIST (To be submit along with Datasheets)

Sl. No Description REMARKS

1. Deviation from specification

2. Charger sizing calculation enclosed

3. Battery sizing calculation enclosed

4. Battery catalogue enclosed

5. UPS Panel Catalogue enclosed

6. Confirm compliance to Block diagram

7. Confirm Inspection for UPS and battery 
as per specification

8. Dimension for UPS Panel, rectifier and 
Battery Bank enclosed.

9. Break up for two years operation & 
maintenance spares enclosed for UPS & 
Rectifier

LIST OF TWO-YEAR OPERATION & MAINTENANCE SPARES

Sl No. Description UoM Quantity

1. IGBT (2 KVA) Sets 1

2. Rectifier/ Charger Card* Sets 1

3. Inverter Card* Sets 1

4. Power supply card* Sets 1

5. DC-DC Converter card* Sets 1

6. MCB's & MCCB's (consist of
one no.of each rating MCB & 
MCCB) **

Sets 2

7. Fuse of all ratings** Sets 2

8. Cooling fan Nos. 2

Note: Prices of 02-year O&M spares are inclusive of prices quoted by the 
Bidder.

1. * 1 Set=One of card of each rating/type
2. ** 1 Set= 10% of each rating (minimum one number)
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CONTRACTOR  

QUALITY ASSURANCE PLAN 
FOR 

ELECTRICAL ITEMS 

CLIENT: HOGPL 

PROJECT: City Gas Distribution Project 

PACKAGE NO.  
ORDER NO. & DATE  

SUB-CONTRACTOR  
PACKAGE NAME Electrical WORKS 

ORDER NO. & DATE  

INSTRUCTIONS FOR FILLING UP : CODES FOR EXTENT OF INSPECTION, TESTS, TEST CERTIFICATES & DOCUMENTS: 

1. A separate QAP should be submitted for each piece of equipment, detailing 
the assembly, sub-assembly, and part/component breakdown, or for a group 
of equipment with the same specifications. 

2. Use the specified numerical codes to indicate the extent of inspections, tests, 
and the submission of test certificates and documents. Additional codes and 
descriptions may be included as required for the plant and equipment. 

3. When equipment with the same specifications is grouped together but 
belongs to different facilities, a unique identification number and quantity 
should be specified for each piece of equipment. 

4. The weight in tonnes (T) must be noted in column 5 for each item. If actual 
weights are unavailable, estimated weights should be provided. 

Description 
1. Dimensional 
2. Visual 
3. Physical Test (Sample) 
4. Fitment & Alignment 
5. Measurement of IR Value 

A) Before HV Test 
B) After HV Test 

6. High Voltage 
test/Dielectric test 

7. Routine test as per relevant 
IS & other standard 

Description 
8. Type test as per relevant 

IS/& other standard 
9. Impulse Test 
10. Partial Discharge Test 
11. Heat run risc test\tempr 
12. Enclosure Protection Test 
13. Calibration 
14. Noise & Vibration 
15. Paint shade verification 
16. Test certificates for bought 

out components  

Description 
17. Tank Pressure Test 
18. Short time rating 
19. Operational & functional 

check 
20. Over Speed Test 
21. Flame Proof 

Marking/Labelling 
22. Clearance and creepage 

Distance 
23. Acceptance Test 
24. Harmonics measurement 

DOCUMENTS 
D1. Approved GA drawings  
D2. Approved single line/ 

schematic diagram 
D3. Approved data sheet 
D4. Approved bill of 

materials 
D5. Unpriced P.O. copy 
D6. Calibration Certificate of 

all measuring 
instruments and gauges 

 ABBREVIATIONS USED : 
CONTR CONTRACTOR  
MFR MANUFACTURER 

 
   E Q U I P M E N T D E T A I L S     I N S P E C T I O N A N D T E S T S  Test Certificates 

& documents to 
be submitted to V 

C S 

Acceptance 
Criteria 

Standards /IS/ 
BS/ASME/ 
Norms and 
Documents 

REMARKS / 
SAMPLING 

PLAN 
Sl. 
No. 

Description (With equipment 
heading, place of use, and 

Brief Specifications) 

Identification 
No. 

Quantity  
Name and 
Address 

Expected schedule of Final Inspection 

Raw Material and in-process stage 
inspection Final Inspection/Test by 

No/M T MFR CONTR V C S MFR CONTR/ 
TPI 

V C S/ 
CLIENT 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

1. Main Electric Distribution 
Board  Set    1,2,3,4,19,22 

 - - 1,2,4,7,15, 
19,22 

1,2,4,7,15, 
19,22 

1,2,4,7,15, 
19,22 

D1, D2, D3, D4, 
D5, D6, 16, 
7,8*,11 

Tech. 
Specification, 

Approved 
Drawings & 

Data Sheets, IS, 
Test certificates 

8* for 
similar 
rating 

2. LT Power and Control Cable  Mt.    - - - 2,5,6,7,8, 
23 

1,2,5,6,7, 
23 

 
IWC 

7,8,23 
D3, D5, D6, 

Tech. 
Specification, 

Approved 
Drawings & 

Data Sheets, IS, 
Test certificates 

8* for 
similar 
rating, 

Inspection 
to be done 

by TPI 

3. 
Distribution Transformer 
and Servo Stabilizer.  No.    1,2,3,4, 

17,22 - - 
1,2,5,6, 

7 

1,2,5,6,7,15 
22 
 

1,2,5,6,7 
15,19,22 

7,8,16 
D3, D5, D6 

Tech. 
Specification, 

Approved 
Drawings & 

Data Sheets, IS, 
Test certificates 

8*for 
similar 
rating, 

Inspection 
to be done 

by TPI 

4. UPS-System  No    1,2,3,4, 
19,22 

- - 1,2,4,7, 
15,19,22 

1,2,4,7,15,
18,19,22 

1,2,4,5,6 
7,11,15, 

18,19,22, 
23,24 

D1, D2, D3, D4, 
D5, D6, 16, 

7,8*,11 

Tech. 
Specification, 

Approved 
Drawings & 

Data Sheets, IS, 
Test certificates 

11* Heat 
Run test 

upto temp 
stability. 
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5. Battery Set-UPS  Set    1,2,3,4, 
19,22 - - 

1,2,4,7, 
8,23 1,2,23 IWC 

D1, D3, D4, D5, 
D6, 7,8 

Tech. 
Specification, 

Approved 
Drawings & 

Data Sheets, IS, 
Test certificates 

7,8 
Document to 
be reviewed 

by V C S 

6. Gas/DG Set & AMF Panel  Set    1,2,3,4, 
19,22,23 - - 

1,2,4,7, 
11,19 

1,2,4,7, 
11,19 

1,2,4,5, 
6,7, 

11,15,19 

D1,D2,D3,D4, 
D5,D6, 16,7,8 

Tech. 
Specification, 

Approved 
Drawings & 
Data Sheets 

11 is 
applicable 

for Gas Gen 
Set only. 

SOLAR SYSTEM 

7. 

Solar Array with complete 
hardware (PV Modules, JBs, 
Mounting Structure, Cables 
etc) 

 Set    
1,2,3,4, 
24, 27 - - 

1,2,3,12, 
13, 29 

1,2,3,12, 
28, 29 IWC 

D1, D2, D3, D4, 
D5, D6, 20, 
12,13,17,29 

Tech. 
Specification, 

Approved 
Drawings, IEC: 
61215 & 60904 
& Data Sheets 

12, 13 
Document to be 
reviewed by V 

C S 

8. Solae charge controller/Grid 
Charger/ Inverter/ PCU  Set    1,2,3,4, 

24, 27   
1,2,3,12, 
16, 22, 
23,24,27 

1,2,3,12, 
16, 22, 

23,24,27 

1,2,3,12, 
16, 22, 

23,24,27, 

D1, D2, D3, D4, 
D5, D6, 20, 12,13 

Tech. 
Specification, 

Approved 
Drawings & 
Data Sheets 

( * ) 12 hour 
heat run test 

12, 13 
Document to be 
reviewed by V 

C S 

9. Battery Set-Solar system  Set    1,2,3,4, 
24,27 - - 1,2,3,12, 

13 1,2,28 IWC D1, D3, D4, D5, 
D6, 12,13,20 

Tech. 
Specification, 

Approved 
Drawings & 
Data Sheets 

Test certificates 

12, 13 
Document to be 
reviewed by V 

C S 

         

        Q.A.P. NO.  

 
For Manufacturer 

   
For CONTR 

 
For V C S 

   VCS/EL/HOGPL/QAP/01 
SHEET 1 OF 1 R-0 (Stamp & Signature)   (Stamp & Signature) (Stamp & Signature)    

IWC- shall be issued based on  IRN, Inspection Reports & other test reports. 
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