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1.0

2.0

2.1

22

3.0

3.1

3.2

SCOPE

This specification covers the requirements for the field inspection, testing and commissioning
of Electrical Equipment and Installation, forming part of electrical power distribution and
utilisation system.

CODES AND STANDARDS

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

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

IS 12729 HV Switchgears
OISD 137 Inspection of Electrical Equipment.
OISD 147 Inspection and safe practice during electrical installation.

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

Indian Electricity Act and Rules.

Regulations laid down by CEA / Electrical Inspectorate.

Regulations laid down by Tariff Advisory Committee/Loss prevention council.
Regulations laid down by ECoE/DGMS (as applicable).

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

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

mo a0 ow

FIELD INSPECTION, TESTING AND COMMISSIONING

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

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.
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33 The pre-commissioning inspection among other requirements shall include visual inspection,

34

3.5

3.6

3.7

3.8

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.

Visual inspection for soundness of bus bar connections of busducts, terminal connections of
equipment/motor shall be carried out. It shall be ensured that no foreign materials are present
inside busduct 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.

Pre-commissioning tests shall include but ﬁot be limited to the following:

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

- Insulation test for each winding and power and control circuit

- High voltage test for cables

- Dielectric strength test on transformer oil.

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

- Verification of phase sequence.

- Testing of all types of relays/releases for required operation.

- Testing of measuring instruments for proper functioning.

- Earth continuity test for all circuits.

- Checking of safety features for correctness of operation, etc.

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

(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)

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

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

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 circuit.

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

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
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3.9

3.10

3.11

3.12

3.12.1

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.

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 EIL/Owner’s representatives

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 valid calibration records.

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

Cables

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

Rated voltage of the Cable | DC Test Voltage in Volts | Minimum Insulation
resistance in Mega ohms
Lighting and power circuit 250 1
wiring
650/1100V grade cables 1,000 10
1,900/3,300V grade cables 1,000 200
3,800/6,600V grade cables 1,000 200
6,350/11,000V grade cables 5,000 200
8,700/15,000V grade cables 5,000 200
12,700/22,000V grade cables 5,000 200
19,000/33000V grade cables 5,000 200

3.12.2 HV, MV and Miscellaneous Switchboards

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

Rated voltage of the | DC Test Voltage in Volts | Minimum Insulation
Switchboard resistance in Mega ohms
33,000V 5,000 200
11,000V 5,000 200
6,600V 1,000 200
3,300V 1,000 200
415V 1,000 100
240V 500 10
110V 500 10
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3.12.3 Generators and Motors
3.12.4 The insulation resistance test values for the Generators and Motors shall be as per following
table:
Rated voltage of the | DC Test Voltage in Volts Minimum . Insulation
Generators and Motors resistance in Mega ohms at
40 °C
11,000V 5,000 120
6,600V 1,000 80
3,300V 1,000 50
415V -1,000 15
240V 500 12
3.12.5 Transformers
3.12.6 The insulation resistance test values for the Transformers shall be as per following table:
Rated voltage of the | DC Test Voltage in Volts Minimum Insulation
Transformers 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
3.12.7 1t 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.
3.13  High-voltage Testing
3.13.1 DC high voltage test shall be conducted as per following table on all HV feeder cables and
also on 1100 V grade cables where straight through joints have been made.
Rated Voltage of TEST VOLTAGE (kV) BETWEEN Duration
Cable (kV) (Minutes)
U,/ U* Any Conductor and Metallic | Conductor to Conductor
Sheath/ Screen/Armour (For Unscreened Cables)
0.65/1.1 3 3 5
1.9/33 5 9 5
3.3/33 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
12.7/22 375 - 5
19/33 60 - 5

*U, : Phase Voltage
U: Line Voltage
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3.13.2

3.14

3.15

3.16

4.0

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.

AC high voltage test shall be conducted as per following table on all HV Switchboards.

Rated Voltage | Rated 1 Min. Power Frequency Withstand Voltage Duration in
(rms Value in (rms Value in kV) Minutes
kV) ,
U To Earth, Between Across the Isolating
Poles and Across Open Distance
Switching Device
3.6 10 12 1
7.2 20 23 1
12 28 32 1
24 50 60 1
36 70 80 1
72.5 140 160 1

The withstand voltage values across the isolating distances are valid only for switching
devices, where the clearance between open contacts is designed to meet the safety
requirements specified for disconnectors.

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.

Before energizing any equipment, ‘COMMISSIONING CLEARANCE FORM’ as per
standard format shall be duly filled in by contractor and submitted to EIL/owner.

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

RECORDS

Contractor shall keep up-to-date records of all activities carried out and test results. Field
inspection / test reports shall be submitted to EIL / Owner by the contractor in bound volumes
(triplicate copies).
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