
SECTION 16520PRIVATE 


EXTERIOR LIGHTING

PART 1 ‑ GENERAL


1.1  REFERENCES:  The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by the basic designation only.


1.1.1  American National Standards Institute (ANSI) Publications:



C2‑96

National Electrical Safety Code


 
C78.41

Low Pressure Sodium Lamps


 
C78.1350

Electric Lamps ‑ 400‑Watt S51 High‑Pressure Sodium Lamps


 
C78.1351

250‑Watt S50 High‑Pressure Sodium Lamps


 
C78.1352

1000‑Watt S52 High‑Pressure Sodium Lamps


 
C78.1353

Electric Lamps ‑ 70‑Watt S62 High‑Pressure Sodium Lamps


 
C78.1354

Electric Lamps ‑ 100‑Watt S54 High‑Pressure Sodium Lamps


 
C78.1355

150‑Watt 55‑Volt S55 High‑Pressure Sodium Lamps


 
C78.1358

Electric Lamps ‑ 35 Watt S76 High‑Pressure Sodium



 


Lamps


 
C78.1359

Electric Lamps ‑ 50 Watt S68 High‑Pressure Sodium



 (Draft)

Lamps


 
C78.1375

400‑Watt M59 Metal‑Halide Lamp


 
C78.1376

Electric Lamps # ‑ # 1000‑Watt M47 Metal‑Halide Lamps



C82.4‑85

High‑Intensity‑Discharge and Low‑Pressure Sodium Lamps (Multiple Supply Type)


1.1.2  Military Specifications (Mil. Spec):



MIL‑L‑7830C
Light Assembly, Marker, Aircraft Obstruction



& Am 1


1.1.3  Federal Aviation Agency (FAA) Specifications:



AC150/5345‑43C

Specification for Obstruction Lighting Equipment


1.1.4  Illuminating Engineering Society (IES) Publication:



Lighting Handbook, Reference (1984) and Application (1981) Volumes


1.1.5  National Fire Protection Association (NFPA) Publication:



70‑96

National Electrical Code (NEC)


1.1.6  Underwriters' Laboratories, Inc. (UL) Publication:



844


Electric Lighting Fixtures for Use in Hazardous






Locations



1029


High‑Intensity‑Discharge Lamp Ballasts


1.1.7  Japanese Industrial Standards (JIS):



A 4201-92

The Protection of Structures Against Lightning



C 7512-77

Spot Light and Flood Light Lamps



C 7610-91

Low Pressure Sodium Vapor Lamps



C 8001-91

Luminaries for Explosive Atmospheres



C 8113-75

Projectors for Incandescent Lamps (Flood Light Type)



C 8369-88

Photoelectric Controls for Public Lighting


1.2  GENERAL REQUIREMENTS:  Section, "Electrical General Requirements," applies to this section with the additions and modifications specified herein.  Materials not considered to be lighting equipment or lighting fixture accessories are specified in Section "Underground Electrical Work" [Section "Overhead Electrical Work"], [and Section "Intereior Wiring Systems"].  [Lighting fixtures and accessories mounted on exterior surfaces of buildings are specified in Section "Interior Lighting."]


1.3  SUBMITTALS:  Data, shop drawings, and reports shall employ the terminology, classifications, and methods prescribed by the IES Lighting Handbook, as applicable, for the lighting system specified.


1.3.1  SD-02, Manufacturer's Data:  Submit for the following:



a.  Luminaires complete with lamps and ballasts



b.  Poles and Brackets



c.  Lightning rods



d.  Relay with box



e.  Obstruction lights



f.  Grounding electrode and clamp

[When data that describe more than one type, size, model, or item is submitted, clearly mark the data to indicate which type, size, model, or item is being provided.  Data shall be sufficient to show conformance to specified requirements.]


1.3.2  SD-04, Drawings:  Submit for the following:



a.  Luminaires:  Include dimensions, accessories, and installation, and construction details.  Photometric data, including Zonal lumen data, average and minimum ratio, aiming diagram and candlepower distribution data shall accompany shop drawings.



b.  Poles:  Include dimensions, wind load, pole deflection, pole class, and other applicable information.


1.3.3  SD-12, Field Test Reports:  Submit for the following:



a.
Operating Test

Submit test results as stated in paragraph entitled "Field Quality Control".

PART 2 ‑ PRODUCTS

                                                                        
2.1  LUMINAIRES:  Luminaires shall be as indicated.  Provide luminaires complete with lamps of the number, type, and wattage indicated.  The details, shapes and dimensions are indicative of the general type desired, but are not intended to restrict selection to luminaires of any particular manufacturer.  Luminaires of similar designs and equipment, [light‑distribution and brightness characteristics,] and of equal finish and quality will be acceptable as approved.


2.1.1  Lamps:  Provide the type and wattage indicated.

 
2.1.1.1  High‑Pressure Sodium Lamps:  [35‑watt conforming to ANSI C78.1358] [50‑watt conforming to ANSI C78.1359] [70‑watt conforming to ANSI C78.1353] [100‑watt conforming to ANSI C78.1354] [150‑watt, 55‑volt conforming to ANSI C78.1355] [250‑watt conforming to ANSI C78.1351] [400‑watt conforming to ANSI C78.1350] [1000‑watt conforming to ANSI C78.1352].

 
2.1.1.2  Low‑Pressure Sodium Lamps:  [ANSI C78.41 or] JIS C 7610. 

 [2.1.1.3  Metal‑Halide Lamps:  [400‑watt conforming to ANSI C78.1375] [1000‑watt conforming to ANSI C78.1376].]


2.1.2  Ballasts for High‑Intensity‑Discharge (H‑I‑D) Luminaires:  UL 1029 and ANSI C82.4, and shall be constant wattage autotransformer  CWA) or, regulator, high power factor type, [unless otherwise indicated.]  Ballasts shall be designed to operate on the voltage system to which they are connected.  Provide single lamp ballasts with a minimum starting temperature of minus 30 degrees Celsius (C).  Ballasts shall be constructed so that open circuit operation will not reduce their average life.  [High Pressure Sodium (HPS) ballasts shall have a solid state igniter/starter with an average life in the pulsing mode of 10,000 hours at the intended ambient temperature.  Igniter case temperature shall not exceed of 90 degrees C in any mode.  Average life is defined as the time after which 50 percent will have failed and 50 percent will have survived under normal conditions.]


2.2  SWITCHES:


2.2.1  Lighting Contactor:  Shall be electrically operated, mechanically held contactor rated [    volts,     amperes,    ‑pole] [as indicated].  Contactor shall have silver alloy double break contacts and coil clearing contacts and shall require no arcing contacts.  [Provide contactor with [hand‑off‑automatic] [on‑off] selector switch.]  [Contactor shall be hermetically sealed.]


2.2.2  Time Switch:  Astronomic dial type arranged to turn "ON" at sunset, and turn "OFF" at predetermined time between 8:30 p.m. and 2:30 a.m. or sunrise, automatically changing the settings each day in accordance with seasonal changes of sunset and sunrise.  Provide switch with automatically wound spring mechanism to maintain accurate time for a minimum of 15 hours following power failure.  Provide time switch with a manual on‑off bypass switch.  Housing for the time switch shall be surface mounted, [              ] enclosure.


2.2.3  Photocell Switch:  UL 773 or UL 773A [JIS C 8369 except that which specified herein.]  Hermetically sealed cadmium sulphide cell rated 100 [200] volts AC, 50 hertz with single throw contacts rated     amperes, and     volts.  Mount switch in a [cast weatherproof aluminum housing with swivel arm designed to mount on or beside each flood light in a] high impact resistant non‑corroding and nonconductive molded plastic housing [with EEI‑NEMA locking type receptacle.]  The switch shall turn on below 32 lx (3 footcandles) and off at 32 to 107 lx (3 to 10 footcandles).  A time delay shall prevent accidental switching from transient light sources.  Mount a directional lens in front of the cell to prevent fixed light sources from creating a turnoff condition.  Aim unit according to manufacturer's recommendations.


2.3  FIXTURES FOR HAZARDOUS LOCATIONS:  In addition to requirements stated elsewhere in this section, provide fluorescent, HID or incandescent fixtures for hazardous locations which conform to UL 844 or JIS C 8001, [or which have Factory Mutual certification] for the class and division [indicated] [involved.]


2.4  POLES:  Steel poles of the size indicated.  Finish shall be [hot‑dip galvanized] [iron‑oxide primed] standard factory finish.  Provide a pole grounding connection designed to prevent electrolysis when used with copper ground wire.


2.5  BRACKETS AND SUPPORTS:  As indicated on drawings.  Pole brackets shall be not less than 31 mm (1‑1/4‑inch) [galvanized steel pipe] secured to pole.  Slip‑fitter or pipe‑threaded brackets may be used, but brackets shall be coordinated to the luminaires provided, and all brackets for use with one type of luminaire shall be identical.  Brackets for pole‑mounted street lights shall correctly position the luminaire no lower than the mounting height indicated.  In no case shall the brackets be less than 7.6 m (24 feet) above the street.  Special mountings or brackets shall be as indicated and shall be of metal which will not promote galvanic reaction with the luminaire head.


2.6  ANCHOR BASE ASSEMBLIES:  Anchor bolts shall be steel rod not smaller the size indicated; the top 30 cm (12 inches) of the rod shall be galvanized.  [Anchor base for steel poles shall be structural quality hot‑rolled carbon steel plate of the size indicated.


2.7  LIGHTNING PROTECTION:  Lightning rods, conductor terminal lugs, conductor supports shall conform to JIS A 4201 and of the material, size and features indicated.  Grounding conductors shall be bare copper stranded wires conforming to JCS 226‑B as specified in Section "                        ".  Grounding electrodes shall be as specified in Section "GROUNDING".


2.8  OBSTRUCTION MARKER LIGHTS:  Obstruction marker lights shall emit aviation red light and shall conform to Military Specification MIL‑L‑7830 or Item L‑810 of FAA Specification AC 150/5345‑43.  [Light socket assembly shall be as approved.]  Control for obstruction maker lights shall be provided as indicated.


2.9  FLOOD LIGHT:  JIS C 8113, outdoor type.  Features shall be as indicated.


2.9.1  Incandescent Lamp for Flood Lights:  JIS C 7512, reflection type.  Provide the number, type, and wattage indicated.

PART 3‑ EXECUTION


3.1  INSTALLATION:  ANSI C2, NFPA 70, and to the requirements specified herein.


3.1.1  Steel Poles:  Provide anchor bases with galvanized steel anchor bolts, threaded at the top end and bent 90 degrees at the bottom end.  Provide galvanized nuts, washers, and ornamental covers 

for anchor bolts.  Concrete for anchor bases, PVC conduit ells, and ground rods shall be as indicated.  Backfill shall be thoroughly compacted, with compacting arranged to prevent any pressure between conductor, jacket or sheath and the end of conduit ell.  Adjust poles as necessary to provide a permanent location.  [Depth shall be as indicated.]  Provide concrete as indicated and as specified in section "CAST‑IN‑PLACE CONCRETE".


3.2  GROUNDING:  Ground metal poles and non‑current‑carrying parts of equipment as indicated and as specified in Section, "INTERIOR WIRING SYSTEMS".  Where the copper grounding conductor is connected to a metal other than copper, provide approved specially treated or lined connectors suitable for this purpose.  [Grounding of lightning systems shall be as indicated.  Separate the grounding rods of lightning protection systems from other grounds.]  The maximum resistance to ground of a driven ground rod shall not exceed [10 ohms for lighting protection system] [25 ohms.]  Where the resistance obtained with one ground rod exceeds specified value, an additional ground rod shall be installed not less than about 1.8 meter (6 feet) apart.  When work in addition to that indicated, or specified, is directed in order to obtain the specified ground resistance, the provisions of the contract covering "Changes" shall apply.


3.3  FIELD QUALITY CONTROL:  Perform the following field test.  The Government will provide electric power required for field tests.  Submit test report in triplicate.


3.3.1  Operating Test:  After the installation has been completed, conduct an operating test to show that the equipment operates in accordance with the requirements of this section.


3.3.2  Insulation Resistance Test:  Perform as specified in Section, "INTERIOR WIRING SYSTEMS".


3.3.3  Ground Resistance Tests:  Perform as specified in Section, "INTERIOR WIRING SYSTEMS".


*** END OF SECTION ***
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