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BIS : Bureau of Indian Standards
PESO : Petroleum and Explosive safety organization.
CD : Compact Disc
CEA : Central Electricity Authority
DGMS : Director General Mines and Safety
GI : Galvanized Iron
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MS : Mild Steel
OISD : Oil Industry Safety Directorate
UPS : Uninterrupted Power Supply
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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 CODES AND STANDARDS

2.1 The work shall be carried out in the best workman like manner in conformity with this
specification, EIL 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

1S:2309 Protection of buildings and allied structures against lightning.
IS:3043 Code of practice for earthing

1S:7689 Guide for control of undesirable static electricity.

OISD 110 Recommended practices on static electricity

OISD 147 Inspection and safe practice during electrical installation.
OISD GDN 180 Lightning protection.

22 In addition to the above it shall be ensured that the installation conforms to the requirements

of the following as applicable:

a. CEA Regulations

b. Regulations laid down by CEA/Electrical Inspectorate.

c. Regulations laid down by PESO/DGMS (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 MATERIAL SPECIFICATIONS

3.1 All materials and hardware to be 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.

3.2 The main earth grid conductor shall be hot dip galvanised 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.metre. Earth electrodes and Earth plate shall be as per EIL
Installation Standards.

4.0 EARTHING NETWORK

4.1 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.

4.2 The earth conductor shall be laid along cable trays/cable trench/pipe racks/ buried in

Format No. 8-00-0001-F1 Rev. 0 Copyright EIL - All rights reserved



STANDARD SPECIFICATION No.

gGifelaret @ ENGINEERS SPECIFICATION
g3 ﬁfaég@lNDlA LIMITED FOR 6-51-0084 Rev. 4
{HRPT SFBIE O JREA) (A Govt of india Undertaking) EARTHING INSTALLATION Page 5o 7

pavement/ below finished grade level as indicated on the earthing layout drawing. Where
lined cable trenches are available, the earth conductor shall be preferably 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 the overhead 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.

4.3 Joints and tapping’s in the main earth loop shall be made in such a way that reliable and 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 jointed by means of welding,
lap welding with an overlapping of strip equivalent to double the width of the strip and all
four sides shall be continuously welded. All joints at tappings 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.

5.0 INSTALLATION OF EARTH ELECTRODE

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

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. Thedistancebetweenrtwo-

1“The Earth electrodes shall be so located such that inter distance/ mutual separation between two electrodes shall not be less than twice the driven depth,
however in areas where there is physical limitation to meet the above separation, the mutual spacing can be reduced to a value not less than the driven depth !
1of each electrode”. '

______________________________________________________________

___________________________________________

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.

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

5.4 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.

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

5.6 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.

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

5.8 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.
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6.0 CONNECTION

The earth system connections shall generally cover the following:

- Equipment earthing for personnel safety

- System neutral earthing

- Static and lightning protection

6.1 The following shall be earthed.

- System neutral

- Current and potential transformer secondary neutral

- 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
stations, lighting fixtures etc.

- Steel structures/columns, rail loading platforms etc.

- Cable trays and racks, lighting mast and poles

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

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

- Cable shields and armour

- Flexible earth provision for Wagon, Truck

- Shield wire

Conductor size for branch connection to various equipment shall be as per EIL Installation

Standards unless otherwise stated on earthing layout drawings.

6.2 All process pipelines shall be bonded and earthed at the entry and exist points of battery limit
of hazardous area.

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

6.4 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/earthing layout drawing.

6.5 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. Each down conductor shall be provided with an earth electrode and
all earth electrodes shall be interconnected through underground strip. Lightning protection
earthing system may be bonded to electrical safety earthing system, inside ground. Lightning
down conductor shall be brought to earth electrode in shortest straight path as feasible to
minimise surge impedance.

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

6.7 All medium and high voltage equipment (above 250V) shall be earthed by two separate and
distinct connections with earth.
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6.8 Plant instrument system clean earthing, UPS system clean/safety earth, Data concentrator

panel, HMI etc shall be separate from the electrical earthing system, if mentioned in job
specification/ layout drawings.
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6.9 All paint, scale and enamel shall be removed from the contact surface before the earthing
connections are made.
6.10  All earthing connections for equipment earthing shall be preferably from the earth plate
mounted above ground wherever provided
Equipment foundation bolts shall not be used for earthing connection.
6.11  Earth connections shall be made through compression type cable lugs/by welded lugs.
6.12  All hardware used for earthing installation shall be hot dip galvanised or zinc passivated.
Spring washers shall be used for all earthing connections and all connections adequately
locked against loosening.
6.13 Lighting fixtures and receptacles shall be earthed through the extra core provided in the
lighting circuit/cable for this purpose.
6.14  The reinforcements of sub-station building and the sub-station floor shall be connected to
main earth grid.
7.0 TESTING AND COMMISSIONING
7.1 Field inspection, testing and commissioning of electrical installation shall be done as per EIL
standard specification.Earthing systems/connections shall be tested as follows:
7.2 Resistance of individual earth electrodes shall be measured after disconnecting it from the grid
by using standard earth test meggar.
7.3 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:
- 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.

- For lightning protection, the value of S5ohms as earth resistance shall be desirable, but
in no case it shall be more than 10 ohms.

7.4 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 one 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 armour.

e) At one point on fence enclosing electrical equipment.

7.5 All earthing layout drawings shall be marked by contractor for ‘AS BUILT STATUS’ and
two sets of hard copies plus 1 set of soft copy, shall be submitted to EIL. For projects, where
layout drawings have been prepared based on 3D modeling, contractor shall carryout
necessary changes for ‘AS BUILT STATUS’ in the 3D model.
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