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SCHEDULE ES(1I)

RATING AND CHARACTERISTICS OF EARTHING SYSTEM

(TO BE SUPPLIED WITH TENDER)

ITEM DESCRIPTION TECHNICAL PARTICULARSY
420 KV 245 KV
3.4 Length of each rod m
3.5 Total length of ground rod m
3.0 Total weight of package kg
4 Control building & cable trench earthing
4.1 Manufacturer’s name
4.2 Material
4.5 Size mm*
4.4 Total length m
4.3 Total weight of drum kg
3 Connectors & joints
3.1 Maufactruer’s name
5.2 Type of connectors on under ground conductors
3.3 Tvpe of conneétors on over ground conductors
34 Number of under ground connectors
3.5 Number of over ground connectors
3.0 Total weight of package kg
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SCHEDULE ESI)

(TO BE SUPPLIED WITH TENDER)

RATING AND CHARACTERISTICS OF EARTHING SYSTEM

I'TEM DESCRIPTION TECHNICAL PARTICULARSY
420 KV 245 KV
I Earthing grid conductor
1.1 Manutacturer’s name
1.2 Type
1.3 Material
.4 Grid conductor cross section mm-
1.3 No. of strand m
1.6 Total length m
1.7 Total length of conductor in drum m
1.8 Total weight of drum kg
2 Riser conductor
2.1 Manufacturer’s name
2.2 Type
23 Material
24 Riser conductor cross section mm°*
23 No. of strand
2.6 Total length m
27 Total weight of drum kg
R Earthing rods
3.1 Manufacturer’s name
3.2 Material
3.3 Diameter min
-
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SCHEDULE ES(I)

RATINGS AND CHARACTERISTICS OF EARTHING SYSTEM

ITEM DESCRIPTION TECHNICAL PARTICULARY
420 KV 245 KV

15.2.4 | Grid to rod connectors

15.2.5 | Riser to rod connectors

15.3 | Number of over ground connectors:

15.3.1 | Riser to structure connectors

15.3.2 | Riser to cable tray and panels bus connectors

These will be specitied by engineer
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SCHEDULE ES(I)

RATINGS AND CHARACTERISTICS OF EARTHING SYSTEM

ITEM DESCRIPTION TECHNICAL PARTICULARS
420 KV 245 KV
12.5 | Total length m
13 Earthing Rods:
13.1 Material
13.2 | Diameter mm
13.3 | Length of each rod m
13.4 | Total length ot ground rods m *
13.5 The way of connection rods together *
14 Control building & cable trench earthing
conductors:
14.1 | Type Stranded
14.2 | Material Copper
14.3 | Cross section mm*
14.4 | Total length m *
15 Connectors & Joints:
15.1 | Type:
15.1.1 | Under ground connectors & joints Exothormic weld
15.1.2 | Over ground dconnectors & joints Pressure type
15.2 | Number of under ground connectors:
15.2.1 | Four ways grid connectors
15.2.2 | Three ways grid connectors
15.2.3 | Grid to riser connectors *

-
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SCHEDULE ES(I)
RATINGS AND CHARACTERISTICS OF EARTHING SYSTEM
I'TEM DESCRIPTION TECHNICAL PARTICULARS
420 KV 245 KV
I Standard IEEE & JIS
2 Nominal system voltage KV 400 230
3 Maximum short circuit current KA
4 Maximum duration of short circuit current Sec
3 Maximum shock duration Sec *
6 Maximum ambient temperature 0° 40/45/50/55 *
7 Minimum ambient temperature 0° -40/-35/-25/-5 *
8 Depth of ground grid m
9 Relative humidity % 20/30/40/45 *
10 Soil corresion rate
11 Earthing grid conductors:
11.1 | Type Stranded”
11.2 | Material Copper
11.3 | Cross section mm?* *
11.4 | No. of strand *
11.5 | Total length m *
12 Riser conductors: *
12.1 Type Stranded
12.2 | Material Copper
12.3 | Cross section mm? *
12.4 No. ot strand *
4
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- List of components.

- Puacking details.

- Testreport & test certificates.

- Work schedules and mountly progress report.
- List of drawings.

- Final as built DocDwe.

8. QUALITY ASSURANCE PLAN

Contractor shall be responsible for planning and developing a quality assurance
program. which assures his managment. design and technical responsiblities for quality are
integrated and executed in accordance with ISO9000 series or equivalent. The program shall
be so set up and implemented as to prevent and properly detect non conformance to
contractual requirement .

A copy of quality manual and copies of required quality procedures shall be handed to

engineer.

9. LANGUAGE

The language of documentation will be tarsi. English language also is acceptable.

NG

-
-
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the provision of this specification and withness the contractors INSpectionor tests.

A certitication of complionce ot the equipment tests stipulated in the appliable standards
shall be produces by contractor.

Owner reseres the righ to have representative present during final shop and tunctional

testing. The contractor shall advise the date of test at least sixty (60) days inadvance.

7. DRAWINGS & DOCUMENTS

7.1. Documents to be given by tender

- Filled schedule ES (11)

- Catalogue and technical pamphlets

- Outline drawing.

- Detailed summary of exceptions to tender specifications
- Reference hist.

- Special tooles list.

- Spare part list.

7.2 Documents to be given by contractor/supplier

The electrical and mechanical design . fabrication. factory testing, marking. pucking.
transportation. erection. site test. documents and manuals shall be submitted not linutted to
the following:

- Culculation sheets to establish adequacy of Earthing system, equipment.

- Outline dimensions

- Name plate drawings.

- Shipping warehousing. assembly. errection, comissioning operating and maintenance .

- Site tests instruction manuals

/
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be installed .

The name plate should be trom weather proot and corrosion proot material :
- No. of contract

- Dimension ot drum or packing

- Total weight of drum or packing

- Net weight of conductor or equipment on drum or packing

- Item No. of material

- Length of conductor in the drum.

5. SPARE PARTS AND TOOLS

The manutacturer’s recommended spare parts for S years trouble free operation and

any special tools deemed necessary for erection. maintenance and repair shall be provided.

6. TESTS

The following tests and measurements shall be made according to specitied standards
tor conductors :
- Measuring the electrical resistivity and conductivity.
- Chemical analysis of copper products.
- Appearance tests.
- Size (dimension) tests.
- Tensile and elongation tests.
- Bending tests.
- Hardness tests.

Engineer shall have access to the works for determination or assessment ot compliance with

- /
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4.4. Earthing rods

Earthing rods will be used to improvment the performance ot the earthing grid.
Earthing rods penerating the lower resistivity soil shall be more etfective in dissipating tault
currents and reducing the danger of high step and touch voltages on the ground.s surtace.

Size and material ot the rods shall be as specitied.

4.5, Control building & cable trench earthing conductors
Continuous sott copper earthing bus of panels and cable trays will be connected to the

carthing grid through a copper conductors which its size shall be as specitied.

4.6. Joints and connectors

All joints and connectors that connect various parts of earthing network into an
clectrically continuous system should be evaluated in terms of conductivity. thermal capacity
and mechanical strength and rehabilty.

The most common methods of making earthing connections utilize exothermic welds
and pressure tvpe connectors.

Exothermic welds shall be used for under ground connections. joint the conductors with
a4 material that has about the same fusing temperature. so that the entire connection can be
viewed as being an integral part of one hemogeneous conductor.

Pressure type connectors shall be used for over ground connections. exist in variety of
types and makes. The bolted. wedge and compression types are most common.

Connection between steel parts and riser conductors should be done by clamp or cable shoe.

in any case the bimetallic washer should be supplied.

4.7. Name plant

On each package or conductor drum. the name plate with following intormation should

.
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standards shall also apply. Basic necessary data for design ot the earthing system equipment

shall be as indicated in schedule ES (1).

4. DESIGN AND CONSTRUCTION

The earthing system shall be designed to keep the step and touch voltage within

acceptable limits. therefore ensuring the safety of personel and equipment.

4.1. Earthing grid
The earthing grid shall be combination of buried conducters and earthing rods (it
necessary). The conductors shall be laid in parallel lines and where practical shall be located

along rows of structures or equipment to provide short carth connections.

4.2, Larthing grid conductors

Copper conductors imbedded in the earth and used tfor collecting ground current trom
or dissipating ground current to the earth. Material and mechanical strength of the buried
conductors have to be suitable to carry the specitied earth fault and maximum duration at

restrict temperature rise under fault condition. Size of coductor shall be as specified.

4.3, Riser conductors

Copper conductors installed above ground. to make solid connections between euarthing
arid and equipments.

These conductors shall be designed to carry the specitied earth tault current tor the
appropriate designed maximum duration without causing an excessive temperature rise. Size

of the condnctor shall be as specitied.

-
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1. AIM

The aim of this standard is present the specification of grounding grid equipment and

related considerations.

2. SCOPE

This technical specification will be used tor grounding system ot 230 & 400 Ky

substation.

3. GENERAL REQUIREMENTS

This specification covers the minimum requirements for rating, material . design and
construction. inspection and testing and packing of earthing system equipments.
Earthing system in a substation should be installed in a manner to limit the grounding grid
potential rise (GPR) to such voltage level that will not endanger the satety ot people or
equipment under normal and fault conditions. as well as assure continuty of service.
Earthing svstem means grid. earthing rods. conductors. risers, connectors & joint and
exothermic materials. which shall be designed. manutactured, and tested in accordunce with
the applicable requirements of the following standards and this specitication.

ANSI IEEE std. 80-1986 "IEEE Guide for safety in Alternatig Current Substation

Grounding”

JIS € 3002, "Testing methods of electrical copper & Aluminium wires

JIS C 3230. "Copper and copper alloy Rods & Bars.

Standard for earthing of distribution system elctric dep.

All amendments. Supplements and reference publications listed within the above

AN
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