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1.Luminous flux
2.Lumen
3.Luminous efficiency
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1.Luminous intensity
2.Candle

3. Iluminance

4. Lux

5.Luminance
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2. Stilb
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1. Maintenance factor
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1. Coefficient of utilization
2. General lighting

3.Task lighting

4. Supplementary lighting
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1. White warm
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1. Neutral white
2" Day light
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1. Monochromatic
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1. Luminaries

2. Ornamental

3. Functional

4. Indoor luminaries

5. Outdoor luminaries and floodlights
6. Enclosed
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1. Single luminaire
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1. Optical
2. Specular reflector
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. High- pressure mercury vapour lamps, IEC 60188.

. Low- pressure sodium vapour lamps, IEC 60192,

. High- pressure sodium vapour lamps, IEC 60662.

. Ballasts for low- pressure sodium vapour lamps, IEC 60959.

. Ballasts for high- pressure sodium vapour lamps, IEC 60262.

. "Street lighting manual", prepared by the street and highway lighting task force, EDISON ELECTRIC
INSTITUTE, Third edition, 1988.

Rood lighting, BS 5489.

Luminaires, IEC 60598-2.

. Electrical engineering handbook, Siemens Aktiengesellschaft, 1981.

10. Degrees of protection of enclosure for low- voltage switchgear and controlgear, IEC 60947-1.

1

1. Terrell croft, American Electricians hanbook, Tenth edition, 1981.
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3 General- Design and Construction

1- General

This specification covers the requirements of the substation lighting. The lighting system shall be
designed in accordance with the requirements of the latest edition of following standards:

IEC 60669: Switches for house hold and similar fixed electrical installations

IEC 60617-8,11: Graphical symbols for diagrams

IEC 60614: Conduits for electrical installations

IEC 60627: PVC insulated cables of rated voltage up to and including 450/750 V

IEC 60245: Rubber insulated cables of rated voltage up to and including 450/750 V

IEC 60364: Electrical installations of buildings

IEC 60598: Luminaries

IEC 60081: Tubular fluorescent lamps for general lighting service

IEC 60662: High pressure sodium vapor lamps

IEC 60188: High pressure mercury vapor lamps

IEC 60192: Low pressure sodium vapor lamps

All references of these listed standards shall also be applied. Basic deign data shall be as indicated in
Table(I).

2- Outdoor Lighting Design and Construction

The design of the general area lighting shall be such as to permit personnel to move about freely and
safely in the substation at night without portable lamp.

Control of switchyard and access road lighting both normal and emergency, shall be by push-button
controlled contactors. Push- buttons shall be installed in the control building, at entrances to switchyard
and at the main distribution board.

The isolux curves shall be provided and submitted to the engineer showing the illumination levels on the
ground surface and on the vertical surfaces of the marshalling kiosks, transformers, reactors, etc.

In HV substations which are equipped with CCTV, slope and roughness of the ground must be considered
in lighting system design.

All the lighting fixtures shall be of die-cast aluminum and low brightness and of tropical design.

Lamp socket shall be porcelain enclosed. It shall permit I, IT and III IES types of distribution with the
same refractors be obtained easy and with high adaptability.

The refractor holder- door shall be Aluminum die- cast, hinged to the housing in such a manner
that allowing easy removal of complete assembly. The refractor shall be securely held by means
of a proper latch.
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Luminaries which are used in free spaces, shall have a degree of protection of at least 3 (IPX3).
According to IEC 60529, indicating sign of degree of protection consists of two digits followed
by two alphabets "IP". First digit clarifies degree of protection against dusts and second digits
describe degree of protection against water drop coming in to luminaries.

Luminary type must be suitable for ceiling conditions, for example luminaries which are
intended for inside work must be suitable for suspended ceilings.

Luminaries used in street lighting and in high humidity weather conditions shall have enough
withstand against corrosion, because corrosive gases like SO, exist in air and they cause
corrosive effects in long duration exposure to high humidity condition.

All metallic parts of luminaries exposed to the air must be painted or be plated with appropriate
surface layer.

Street and fence lighting bases must be in such a way that climbing for maintenance and
overhaul be possible.

Bases, frames and supports must be made of galvanized steel.

The ballast shall be constant power type.

The terminal board shall be molded plastic with clamp- type pressure terminal to accommodate
4mm? wire.

The hood baffle shall be die-cast aluminum completely isolating the optical system from the
surrounding atmosphere and shall separate the electrical component in the housing. It shall be
hinged and latch-operated to permit easy inspection of the electrical component in the housing.
The hood- baffle shall be equipped with a breathing filter that will effectively filter out dirt and
particle- size contaminants from the optical system.

A gasket shall provide a positive seal between the hood baffle and the refractor.

Every lighting fitting shall be installed so that the connections between the fixture conductors
and the branch circuit conductors may be inspected without disconnecting any part of the wiring,
unless a plug and receptacle are used.

Lighting fixtures shall be installed so that the branch circuit wiring connections and the earthing
connections will be accessible for inspection without removing the fixture supports.

Lead lighting

A limited number of luminaries shall be used as lead lighting and shall feed by a separate, independent
circuit.

Lead lighting shall be switched on and off by photo cells (With possible overriding of photo-cell action
from the control room).

Lead lighting shall give an illumination level approximately 25% of the normal levels.

Lead lighting shall be installed near transformers along the central road and beside station service boards.
The outdoor lighting system shall be complete with distribution boards, frames, push-buttons, switches,
etc.
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3- Switch, socket and wiring specification

All electrical wiring on or within a lighting fitting shall be neatly arranged without excess wiring, shall
not be exposed to mechanical injury and shall not be subjected to temperatures above temperatures which
approved.

Usage of protective conductor instead of neutral conductor is not permissible.

Fastenings of pipes which are installed on the surface must be of two screws and must not permit pipes to
contact with walls or ceiling and provide a 6 mm distance for them, distance between fastenings must not
be less than 40 cm and more than 100 cm.

Installation height of switches must be 110 cm, and installation height of sockets must be 30 cm from
floor. In places such as kitchen and wash room, wall- plug installation height must be 110 cm.

All wall- plugs must be equipped with earth connection.

Minimum cross section of indoor lighting system wires must be 1.5 mm?”. Also cross section of outdoor
lighting system wires must not be less than 4 mm® and current density in these wires must not exceed
2.5A/mm’.

Wires which are utilized in wiring must be of solid conductor type with PVC insulation. Utilization of
stranded conductors is only permissible in cases which some parts of wiring are exceptionally difficult to
perform.

Dc and ac wiring routes must be separated.

Maximum allowed voltage drop in lighting circuits is 3%.

Conductors which are related to specific circuit (phases, neutral and protective conductors) shall be
placed in one sheath.

Utilization of hoses is not permissible and only in special situations, usage of metallic flexible conduits
are allowed limitedly.

Utilization of conduits (such as steel or PVC pipe) depends on chemical, mechanical and biological
characteristics of project site soil. However utilization of PVC conduits is allowed only in outdoor wiring.
In indoor wiring, steel conduits must be used.

Switches which are used for lamp turning on and off must be on phase conductor, switching is not
permissible on neutral conductor.

Connection and branches must be performed with bolted terminal.
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Table (I): Schedule lighting system
(Ratings and characteristics of lighting system)
ITEM DESCRIPTION TECHNICAL Particular
1 Min. Horizontal illumination level
1.1 Switchyard of ground level Lux 20
1.2 Transformer area Lux 40
1.3 Access roads Lux 20
1.4 Main entrance Lux 110
1.5 Outside of fence (10 m) Lux 10
1.6 Control room Lux 350
1.7 Cable gallery Lux 200
1.8 Diesel generator room Lux 100
1.9 Battery room Lux 250
1.10 PLC room Lux 300
1.11 Office Lux 400
1.12 Internal switchgear Lux 100
1.13 Emergency lighting Lux 50
2 Outdoor Lighting design factors
2.1 Minimum overall uniformity factor 1
3
2.2 Minimum longitudinal uniformity factor 1
6
2.3 Maintenance factor 0.6
2.4 Reflector Cut off
2.5 Type of lamp High pressure sodium
2.6 Lamp efficiency Ln/W 100-120
2.7 Min. lamp life hr 20000
2.8 Type of lighting fixture Aluminum- weather & dust proof
flood light
3 Indoor lighting design factors
3.1 Lamp type Fluorescent
3.2 Lighting fixture type
32.1 Diesel room and warehouse Outside work, industrial flood
type fixture or reflector equipped
with warm air crossing channel
322 Battery room Die- cast aluminum frame
luminaries
323 General parts of control room Flood type luminaries equipped
with light reflecting blades
324 Control room panels Light- concentrating luminaries
3.2.5 Local lighting Spot light projectors
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Table (I): Schedule lighting system
(Ratings and characteristics of lighting system)

ITEM DESCRIPTION TECHNICAL Particular
4 Power supply and electrical data
4.1 Operating voltage, a.c. single phase A% 220
4.2 Max. a.c. voltage variation in the lighting o 1
circuit B
4.3 Operating d.c. nominal voltage A" 110
4.4 1\/.Iax.. d.c. voltage variation in the lighting o 110, -15
circuit
4.5 Min. power factor 0.9
4.6 Min. conductor size of buried cables mm 16
4.7 Position of ballasts:
4.7.1 Switchyard lighting Separate on the same structure
4.7.2 Streets & fence lighting Built — in
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Table (IT): Schedule lighting system
Guaranteed technical information of "lighting system"
(to be supplied with tender)
ITEM DESCRIPTION TECHNICAL Particular
1 Manufacturers, catalogues and
designations of the main lighting
equipment
2 Minimum horizontal illumination level
2.1 Switch yard at ground level Lux
2.2 Transformer area Lux
2.3 Access roads Lux
2.4 Main entrance Lux
2.5 Out side of fence (10 m) Lux
2.6 Control room Lux
2.7 Cool gallery Lux
2.8 Diesel generator room Lux
2.9 Battery room Lux
2.10 PLC room Lux
2.11 Office Lux
2.12 Internal switchgear Lux
2.13 Emergency lighting Lux
3 Outdoor lighting design factors
3.1 Uniformity factor
32 Maintenance factor
33 Reflector
3.4 Switchyard lighting
3.4.1 Type of fixture
342 Protection level of fitting 1P
343 Fixture mounting height m
344 Ballast mounting height m
345 Type of lamp
34.6 Lamp life hr
347 Lamp efficiency Ln/W
34.8 Power factor

349

Number of fixtures




Table (II): Schedule lighting system

General- Design and Construction

Guaranteed technical information of "lighting system"

(to be supplied with tender)

ITEM DESCRIPTION TECHNICAL Particular
3.5 Access and main road lighting
3.5.1 Type of fixtures
3.5.2 Fixture mounting height m
353 Type of lamp
3.5.4 Lamp efficiency Lm/w
3.55 Power factor
3.5.6 Number of fixtures
16 Complementary light near transformers and
reactors
3.6.1 Type of fixture
3.6.2 Fixture mounting height m
3.6.3 Type of lamp
3.6.4 Number of fixtures
4 110 V dc emergency lighting
4.1 Type of lighting fixture
4.2 Type of lamp
4.3 Mounted locations
4.4 Number of lighting fixtures
5 Fence lighting
5.1 Type of fixture
5.2 Protection level of fitting 1P
53 Fitting mounting height m
5.4 Type of lamp
5.5 Lamp efficiency Lm/w
5.6 Pole distance from fence
6 Total lighting load
7 Photocell relay
7.1 Type
7.2 Auxiliary voltage
7.3 Number of contacts
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