8150-7

SECTION - 8150

LIGHT FIXTURES

1.0
SCOPE OF WORK

The work under this section consists of supplying, installing, testing and commissioning of all material and accessories of the complete Light fixtures as specified herein and/or shown on the Bidding drawings and stated in the Bill of Quantities.

The Contractor shall discuss the electrical layout with the Engineer and co-ordinate at Site with other services for exact locations and positions of the light fixtures.

The lighting fixtures with accessories shall also comply with the General Specifications for Electrical Works, Section-8001 and with other relevant provisions of the Bidding Document.

2.0
GENERAL

The description of light fixtures is given in the bill of quantities, and stated on the drawings, and all relevant material is described in this Section.  The determination of quality is based on certified photo-metric data covering the coefficient of utilisation, light distribution curves, construction material, shape, finish, operation, etc. 

The Contractor shall submit sample of each and every light fixture specified and obtain approval of the Engineer before purchasing. The quality and finishes of the local make light fixtures (if mentioned in BOQ) shall be same as that of standard manufacturer. The accessories such as ballast, lamp/starter holders, starters, lamps, ignitors, etc., for all type of light fixtures shall be of available make or approved manufacturer. Approved equivalent against those specified will be accepted if the specified one is/will not be available. For any substitution the Engineer's approval is necessary.

All fixtures shall be finished in standard colour schemes as mentioned in the manufacturer's catalogue for respective fixtures, unless specifically stated in the Specifications, Drawings or Bill of Quantities or directed by the Engineer. 

3.0
APPLICABLE STANDARDS/CODES

The latest editions of the following standards/codes shall be applicable to the material specified within the scope of this section: 

IEC 60081
-  
Tubular fluorescent lamps        

IEC 60882
-  
Pre heat requirement for starter less tubular fluorescent lamps 

IEC 60155
-  
Starters for fluorescent lamps

IEC 60400
- 
Lamp holders and starter holders for fluorescent lamps


IEC 61048

-
Capacitors for use in TL, HP mercury and LP sodium


&  61049

vapour discharge lamp circuits.


IEC 60566
BS 3677,
-
Discharge lamp circuit 

3767/4017



IEC 60598    
-  
Luminaires


& BS EN 60598
IEC 60922
 
-
Ballast for discharge lamps

&  60923


IEC 60662

-
Igniter for High pressure lamps.

BS 5266-1

-
Codes of practice for emergency lights 
4.0
MATERIAL

4.1
Fluorescent Light Fixtures 

The fluorescent light fixtures shall have lamps and ballasts of proper rating as shown on the drawings.  Each lamp shall be provided with independent ballast.

The fluorescent lamps shall be tubular, 1514/1214/604mm long, 28-mm. dia. for 58/36/18 watts respectively as specified. The fluorescent shall be cool white, with colour rendering and light colour of 840 characteristics with an average output of 5200 lumens (+ 5%) for 58 watts, 3350 lumens  (+ 5%) for 36 watts and 1350 lumens  (+5%) for 18 watts after 100 burning hours.  The ballast shall be ‘Low Loss’ polyester filled type, totally enclosed and suitable to operate upto 250 VAC. The power loss shall not be more than 6 watts for 58/36/18 watts ballast. A wiring diagram, wattage, voltage and current figures shall be printed on the body of the ballast. 
Flicker free, warm start, electronic ballasts for high switching frequency shall be used for fluorescent lamp luminaires provided with battery pack for emergency lighting. The battery pack shall be provided with high temperature rechargeable NiCd batteries, indication lamps and all safety devices for protection of batteries and luminaire. If not mentioned otherwise the battery pack shall be capable of providing a backup of atleast 3 hours. The recharging time from completely dried up condition shall not be more than 24 hours. The minimum acceptable life of battery shall be five years.

Where indicated on drawings, flicker free, warm start, electronic regulated ballasts for high switching frequency shall be provided complete with dimming facility to attain variable lux levels. 

The lamp holders shall be rotary lock-in type. The starters shall be glow type with radio interference suppressor/by-pass capacitor. The internal wiring of the fluorescent light fixtures shall be done with heat resistant wires at the manufacturer's factory. The internal wiring shall be clipped properly and heat resistant sleeves be provided on cables passing near ballasts. All light fixtures shall be provided with power factor improvement capacitor to give a minimum power factor of 0.90. Connectors suitable for connecting 2.5 sq.mm cable conductors shall be provided for supply connections. An earth terminal for connection to 2.5-sq.mm cable conductor shall be provided.

The body of the fluorescent light fixtures shall be minimum 24 SWG sheet steel, derusted, degreased, finished in heat resistant paint, stove enameled. Appropriate size bushed wire entry holes, fixing holes, and earth terminal shall be provided. 
The light fixtures shall be furnished with Perspex diffusing panels "040 opal acrylic" (minimum sheet thickness 3mm), polystrene louvers or metal grid louvers or mirror optic reflectors, etc.  as specified on the drawings or in  BOQ. The louvers shall be secured firmly and in level. The louvers shall be in one section and not in pieces.

The design of light fixture for recess mounting shall be coordinated with the design of false ceiling prior to commencement of manufacture. Shop drawings shall be submitted for approval of Engineer.   
IP degree of protection shall comply with the requirements laid down in section 8001. Standard luminaires with manufacturer’s recommended modifications, such as, additional gasket, etc. shall be provided to attain required protection level.


4.2
Incandescent/Incandescent Reflector/Compact Fluorescent Light Fixtures

The incandescent/incandescent reflector/compact fluorescent light fixtures shall be as stated on drawings and bill of quantities. The light fixture shall be finished in standard colours unless otherwise stated on drawings or directed by Engineer. All incandescent/incandescent reflector/compact fluorescent light fixtures shall be of international standard and quality. The types and description of fixtures are given on the fixture schedule and in bill of quantities. The contractor submits for review all necessary data indicating photometric curves to show that the fixture proposed are of the same type, construction and quality. 

The lamps for incandescent/incandescent reflector/compact fluorescent light fixtures shall be GLS lamps or incandescent reflector (PAR) or compact fluorescent lamp with normal or electronic control gear and shall be supplied and installed according to the wattage/type as indicated on drawings.    

Weatherproof bulkhead incandescent/compact fluorescent light fixture shall comprise of plastic body and gasketted clear glass cover secured to the body by means of wing nuts/screws to give a weatherproof and watertight fit. The gasket shall be weather resistance type. The lamp holder shall be of bi-pin brass having porcelain outer ring or 2/4-pin base for compact fluorescent lamps with normal control gear as per requirements.
The glass shade of the light fixtures shall be opal white or clear as furnished by the manufacturer with the light fixture unless specified and free from any air bubbles or voids. The shade may be spherical, cylindrical, flattened bottom or any other shape as specified in the drawings or BOQ.
4.3
Decorative Post Top Light

The decorative post top light shall be made in shockproof resin material, UV rays stabilized, rust and corrosion-free suitable for post, wall and hanging installation, insulation class II, protection class IP65. The roof shall be made in one piece only and high temperature resistant ceiling shall be made in white polycarbonate (PC) suitable for ballast fixation on its upper side and provided with lamp holder seat on its lower side, suitable to fix the bulb in horizontal position. The Parabolic reflector shall be made in anodized aluminum, fixed under the polycarbonate ceiling. The luminare diffuser shall be made of polymethylmethacrilate (PMMA), one piece only, available in clear or opal colour. Decorative connection ring with aerodynamic properties to be fixed on the luminaries diffuser.

The decorative post top light shall have lamps of ratings specified in BOQ/drawings and shall be fully equipped with proper rating control gears, capacitor etc. complete with all internal wiring.

The colour of the posts shall be as approved by the Engineer.

4.4
Exit Sign – Emergency Light Fixture

The exit sign emergency light fixture shall be maintained type with self contained, sealed nickel cadmium batteries providing a backup of atleast 3 hours if not mentioned otherwise elsewhere. The light fixture shall have steel body powder coated in permawhite finish, complete with screen printed acrylitic legend panel. T5 8W fluorescent lamp, 3500 oK – G5 cap shall be provided. Legend panel shall be bottom entry for case of installation near walls. The legend pictogram shall be green colour and as approved by the Engineer.
4.5
Obstruction Light 

The obstruction light fixture shall be as specified on drawings and BOQ. The light fixture shall be type ‘B’ obstacle light manufactured according to International Civil Authority Organization (ICAO) standards.

The light fixture shall be a dedicated, maintenance free unit for aviation purpose and provided with low intensity LED lamps, flasher, glass cover, photo switch, sensor, solar cell, mounting accessories, etc.

The light fixture shall have yellow powder painted high pressure die-cast aluminium housing with clear glass cover not less than 4 mm thick and stainless steel plate to support LED unit. The light fixture shall be weather protected to IP-65 degree of protection.

The lamps for obstruction light shall have long life not less than 100,000 hours with luminous intensity of greater than 32 cd. The light colour of LEDs shall be “aviation red” with fixed or flashed light as approved by the Engineer. The unit shall be suitable to operate at 220-240 VAC and provided with a battery back-up of minimum 8 hours.

4.6
Street Light Fixture

The street light fixture shall be an attractive modern appearance, high performance fixture suitable for 250W or 400W high-pressure sodium lamp as given in the BOQ/drawing.  The fixture shall fully comply with the standards IEC 60598 & BS EN 60598.


The fixture shall consist of two parts. Canopy shall be of aluminium/ aluminium alloy having anodised optics and gear compartment. The gear compartment shall be accessible from top for ease in maintenance and providing a safe lamp replacement. The optical compartment shall consist of reflector made of pressed, polished and anodised aluminium, fitted with a clear curved toughened glass bowl. It shall be completely sealed with heat resistant gasket for dust and moisture protection guaranteeing an IP66 level of tightness for the optical compartment and IP54 for control gear compartment. Flexible mounting capability for side entry or post-top mounting. Electrical insulation shall be       class I.

The lamp position shall be adjustable to at least three positions to facilitate the changing of photometric distributions. Light Out-put Ratio to be greater than or equal to 0.8. The photometric data of the lantern shall be authenticated by an Internationally Accredited Lighting Organisation.

Luminance level calculation with average luminance of the road surface, overall uniformity of road luminance, threshold increment, longitudinal uniformity of road surface luminance and surround ratio achieved shall be submitted by the Contractor / manufacturer for verifying conformance to international lighting standards and approval of the Engineer. The lamp for road light fixture shall be of increased output high-pressure sodium SON-T plus lamp. The control gear shall have ballast, ignitor and power factor correction capacitor.

4.7
Flood Light Fixture
The flood light fixture shall have lamps of ratings specified in BOQ/ Drawings and shall be fully equipped with high grade reflector, corrosion proof housing with integral gear box, (Double insulation Class-II), compensated electrical control gear etc. complete with all internal wiring.

The flood light fixture shall have non-corrosive, injection moulded, heat and UV-stabilized body, hammered aluminium reflector brightened and anodized, thermally – hardened 5 mm minimum glass, stainless steel snap-on hinged-clips, stainless steel protractor, hot dipped galvanized steel mounting brackets and stainless steel fixing accessories.

The housing shall be dust proof and jet proof to IP65, such that no internal cleaning shall be required.

4.8
High Pressure Sodium Lamp / Metal Halide Lamp


The high-pressure sodium SON-T plus lamp shall be of increased output tubular of rating 150 Watts, 250 Watts and 400 Watts as shown on the drawings. The base of the lamp shall be E40 with 17,000, 32,000 and 55,000-lumens output for 150W, 250W and 400W lamps respectively. The colour-rendering index Ra shall be 25.  These lamps shall comply with IEC 60662.

The high-pressure metal halide lamp shall be of increased output tubular of rating 250 Watts and 400 Watts as shown on the drawings. The base of the lamp shall be E40 with 19,000 and 35,000 lumens output for 250W and 400W lamps respectively. The colour-rendering index Ra shall be 65.  These lamps shall comply with IEC 60662.

4.9
Ballast for High Pressure Sodium and Metal Halide Lamps

The ballast for high pressure Sodium/Metal halide lamps shall be polyester resin filled, totally encapsulated electromagnetic of copper / iron construction with leak proof body for use in combination with an external ignitor. The ballast shall fully comply with international Standards on Safety and performance, design compliance to IEC 60922/60923. The ballast shall be suitable for application in luminaries or poles under normal humid conditions. The ballast shall conform to the characteristics and wattage of the lamps. The wattage of lamp and ballast and a wiring diagram and other relevant data shall be printed on the body of the ballast.  The power loss of the ballast shall not be more than 28 Watts for 400 Watts, 20 Watts for 250 Watts lamp and 17 Watts for 150 Watts lamp. The ballast shall be provided with insulated block of terminals for connecting upto 4-sq. mm cable with separate earth terminal.

4.10
Electronic Ignitors for High Pressure Sodium and Metal Halide Lamps


The electronic ignitor for high-pressure sodium and metal halide lamps shall be compact and light in weight with reliable and smooth starting behaviour. The ignitors shall be suitable for specified wattage of high-pressure sodium and metal halide lamps and other requirements. The ignitors shall fully comply with IEC 60662 and IEC 60926 regulations. The ignitors shall be provided with screw terminal / blocks and simple stud or screw mounting arrangement.
4.11
Capacitors for High Pressure Sodium and Metal Halide Lamps

The capacitor for use in combination with high-pressure sodium and metal halide lamp circuits shall be high-quality electrolytic capacitors for correction of power factor. The capacitors shall be of appropriate rating and type for the relevant lamp wattage. All capacitors shall be fitted with an internal discharge resistor, have a fuse fitted and be of self-healing type. Capacitor shall conform to IEC 61048/61049.
5.0
INSTALLATION

5.1
General

The mounting heights of light fixtures are indicated on the drawings, and positions of fixtures are according to the mentioned scale.

The Contractor must ensure that the light fixtures are installed uniformly with respect to the dimensions of the area.  Any modifications due to site conditions may be made with the approval of Engineer. All fixtures shall be carefully aligned before fixing in position.

The wiring between ceiling rose or terminal box and the fixture shall be carried out with 3-core 1.0 sq.mm and 1.5-sq.mm flexible copper conductor PVC/PVC cable respectively for circuits protected by 10 amps and 15/20 amps mcbs. The wiring inside light fixture body shall be done with heat resistant cables or PVC insulated cable in heat resistant sleeves as approved by the Engineer.               

Glasses, shades, reflectors, diffusers, etc., must be in a clear condition after installation. All light fixtures shall be earthed by an earth wire connected to the earth terminal in the fixture.

5.1
Fluorescent Light Fixtures


The fluorescent light fixtures on the surface of ceiling shall be installed with the back of the body flush with the ceiling surface, and in a manner so as to facilitate wiring. Nylon plugs and galvanized steel bolts or screws shall be used for fixing the light fixture to the ceiling. For light fixtures installation on false ceiling the installation method/detail shall be coordinated with ceiling design and submitted for approval of Engineer.  Care shall be taken to prevent the weight of the fixture from being transferred to the false ceiling.
Pendant light fixtures shall have two holes in the top of each casing for supporting to the ceiling by a 3/4" dia.  galvanized pipe  or any other standard method as approved by  the Engineer. Wiring from ceiling rose to the fixture shall be done through the pipe. Proper arrangements such as long threads with check nuts, etc. for minor adjustment in the mounting heights of the fixtures shall also be provided.

5.2
Incandescent/Incandescent Reflector/Compact Fluorescent Light Fixtures  


The incandescent/incandescent reflector / compact fluorescent light fixture shall be installed on the surface of ceiling or wall by means of nylon plugs and galvanized steel screws, such that their back finish flush with the surface for exposed conduits and flush with outlet box for concealed conduit system.  Wherever convenient, screws for fixing light fixtures shall be screwed into the holes of the outlet box.  The lights on false ceiling shall be installed in a manner as described for fluorescent light fixture.
5.3
Decorative Post Top Light

The decorative post top lights shall be embedded in ground. Cable entry and exit shall be done in suitable size class ‘D’ PVC pipe. Cable terminations shall be done with proper rating connectors suitable for connecting 16.0 sq. mm cables, looping in and out to other bollards. Cable armour and earth wire shall be connected/looped to all conductive parts of the bollard body. 

5.4
Exit Sign – Emergency Light Fixture
The exit sign light fixture shall be suitable for installation on wall above the door or suspended from the ceiling. The light fixture shall be installed directly by means of screws or suspension rods as approved by the Engineer. The cable entry shall be on rear top or sides of luminare.  

5.5       Obstruction Light Fixtures
The obstruction light shall be suitable for installation on threaded pipes. The light fixture shall have threaded base, ready to be installed with threaded pipe of appropriate diameter. If the base is not according to the pipe required to comply with wind load, standard reducer or enlarger shall be used.

The junction box for wiring connection shall be weather proof. Complete mounting kit shall be supplied with the fixture for installation on site.

5.6
Street Light Fixture        


The street light fixture shall be installed on the light pole as per manufacturer's installation instructions. The road light fixture shall be properly levelled and the lamp adjusted to the appropriate position and all screws, bolts checked for tightness, etc. The light fixture shall be connected to the supply and earth at the proper terminals in the fixture.
5.7
Flood Light Fixture
The flood light lanterns shall be installed on surface/wall. The exact location, rating and tilt / pan angles of light fixtures shall be finalized at site to suit the flood lighting requirements. Engineer’s decision will be binding and final. 

6.0

MEASUREMENT AND PAYMENT

6.1
General


The Contractor's bid amount against each Bill of Quantities item as given below shall include supply, installation, testing, commissioning and completion for all work specified herein and/or shown on the Bidding Drawings related to the item.

6.2
Fluorescent / Incandescent / Incandescent Reflector / Compact Fluorescent / Emergency Exit Signs / Obstruction Light / Street Lighting Fixtures / Flood Light Fixtures
6.2.1  
Measurement
Measurement shall be made for each type of light fixture including all accessories acceptably supplied and installed by the Contractor as complete unit.

6.2.2  
Payment
Payment shall be made for the number of units measured as provided above at the contract unit price each and constitute full compensation for supplying, installing, connecting, testing and completion of fluorescent / incandescent / incandescent reflector / compact fluorescent / emergency exit sign / obstruction light fixture  / street light fixture / flood light fixture including all accessories such as ballasts, capacitors, igniters, lamps, lamp starter, holders, suspension rods, G.I pipe bracket, ceiling supports, internal wiring, nuts, bolts, screws, etc., as required and complete in all respects.
6.3
Decorative Post Top Light

6.3.1
Measurement  

Measurement shall be made for each type of decorative post top light including accessories, foundation etc., acceptably supplied and installed by the Contractor as complete unit.

6.3.2
Payment  

Payment shall be made for the number of units measured as provided above at the contract unit price each and constitute full compensation for supplying, installing, connecting, testing and completion of decorative post top light fixture, all accessories, such as connection box, internal wiring, nuts, bolts, screws, including PVC pipe, foundation etc., as required and complete in all respects.
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