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	Specification Section 16HS – Station Lighting Fixtures 





1.0 
GENERAL

1.1 
Scope of Work

a. The Contractor shall furnish all labor, materials, tools and equipment necessary for    

the lighting fixture work indicated on the Contract Drawings or specified herein. The work shall include the furnishing and installing of all material and equipment necessary to complete the electrical work for a complete lighting system on the platforms, mezzanines and adjacent areas of the stations including but not limited to the following:

(a) Lighting Fixtures
(b) Lamps - Fluorescents / LED Tubes / LED Panels
(c) Ballasts / Drivers
(d) Wireways
(e) Lighted Handrails

b. Furnishing and installing temporary electrical lighting and power.

c. Lighting shall be in accordance with the latest requirements of the Illuminating Engineering Society, and all lighting fixtures shall have the appropriate Underwriters' Laboratory listing as required by installation condition.
d. The Contractor shall submit, for approval, catalog cuts and shop drawings showing performance and construction details of standard fixtures, and complete shop drawings showing all proposed construction details for special or modified standard fixtures, and shall submit certified photometric test data as part of a complete submittal package.
e. Manufacturer's catalog number and description in the fixture schedule establishes quality, style, finish, etc. The use of catalog numbers describing the various types of fixtures shall be used as a guide only, and does not exclude all the required accessories or hardware that may be required for a complete installation.
f. Provide two spare light fixtures of each type installed in the contract.  Deliver to the Lighting Maintenance Office. 

1.2 
Related Sections

a. Wire and Cable-Section 16C.

b. Conduits, Troughs, Boxes and Fittings-Section 16D.

c. Testing-Section 16Q.

d. Station Painting-Section 9A / 9AS.

e. Galvanizing-Section 9M.

1.3 
Quality Assurance

a. The equipment covered by these specifications shall be equipment of proven performance as manufactured by reputable concerns.  Equipment shall be designed, constructed and installed in accordance with the best practices of the trade, and operate satisfactorily when installed as shown on the Contract Drawings.

b. Uniformity of Equipment:  Any two or more pieces of lighting fixtures, troughs or materials of the same kind, type or classification and being used for identical types of application, shall be made by the same manufacturer.
c. All fluorescent lighting fixtures shall be tested to certify for FCC compliance regarding EMI and RFI. Testing shall be done according to ANSI C63.4-2014. The test shall be conducted at an independent UL certified lab and submit the test report to the Engineer. 
d. All LED Lighting fixtures shall be tested to comply with 
the requirements set forth in FCC part 15 & 18.  As applicable testing shall be done per ANSI C63.4-2014.  Testing shall be conducted at an independent UL-certified lab. Supply test reports to the Contractor’s Quality Manager, the Designer and the Engineer.
e. Illuminated Handrail shall be engineered and fabricated by a single manufacturer who specializes in illuminated handrail fabrication.  Manufacturer to warrant that replaceable components will be available for at least ten (10) years from date of installation.  Installation shall be undertaken by an experienced installer with a successful history of complex handrail systems.  
1.4 
References


Requirements of Regulatory Agencies


a. 
All lighting equipment shall be UL listed, and conform to the applicable NEC, NEMA, and Federal Standards and Specifications.  Materials and components shall be new, and conform to grades, qualities, and standards as specified herein and on the Contract Drawings.


b. 
All equipment furnished under this specification shall comply with, but shall not be limited to, the latest edition of the following standards and supplements thereto.


c. 
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. American National Standards Institute (ANSI)

2. Institute of Electrical and Electronic Engineers (IEEE)

3. American Society for Testing and Materials (ASTM)

4. National Electrical Manufacturers Association (NEMA)

5. Instrument Society of America (ISA)

6. National Fire Protection Association (NFPA)

7. Underwriters Laboratory Inc. (UL)

8. Building Code of New York State (BCNYS)
9. Board of Standards and Appeals

10. New York State Uniform Fire Prevention and Building Code.

11. New York State Energy Conservation Construction Code.

12. Illuminating Engineering Society of North America (IESNA).

1.5 
Submittals


a. 
In accordance with the procedures and requirements set forth in Division 1, the Contractor shall obtain from the equipment manufacturer and submit six (6) copies of the following:

1. Shop Drawings:  With full details (plan, elevation, side views) and bill of materials of the components where applicable.  Photometric reports (electronic files and prints) shall be included.

2. Final Operation and Maintenance Manuals.

3. Spare Parts List.

4. Special Tools List.

b. 
The Contractor shall submit to the Engineer a copy of the purchase order for the lighting fixtures and troughs within forty-five (45) calendar days after date shown on the intent to Award letter.  The purchase order must be accompanied by the vendor letter stating that the vendor shall meet the Contract Drawings, Specifications and time schedule requirements.

c. 
All written correspondence from the Contractor shall have the New York City Transit Contract number and title of the Project.

d. 
The Contractor shall stamp all shop drawings, including every page of catalog cuts.  One set of catalog cuts must be on original manufacturers' printed paper.  The stamp shall indicate the following:

1. New York City Transit Contract name and number.

2. Name of Contractor, address and phone number.

3. Shop drawing number, equipment identification number, specification section(s) and paragraph number(s).


e. 
The Contractor shall submit samples of lighting fixtures for approval before proceeding with production. Lighting fixture Mock-Ups are required before installation.


f. 
The Contractor shall prepare detailed shop drawing(s) showing the location of lighting fixture with circuit number, trough and conduit with number of wires, switches, panels and associated electrical items and submit to the Engineer for approval.  Shop drawings must also show various proposed methods for typical mounting details of connection between lighting fixtures and troughs and fixture mounting details.  Dimensioned and detailed drawings shall illustrate clearly: materials of construction, arrangements of components and wiring, gasketing for weather tightness, means of mounting luminaire and adjusting aspect, finishes, electrical data including volts, amperes and watts.

g. 
Contractor’s Statement With Submittals:  All drawings, blueprints, catalogs, models, samples and other data relative to the lighting fixtures, lighting trough and associated equipment,  the materials, work or any part thereof submitted are to be accompanied by a statement that they have been examined by the Contractor and the drawings, data and other material submitted agree with the requirements of the Contract Drawings and Specifications and shall list and describe the points of disagreements, if any exist.  In the absence of such statement, approvals shall be given with the express understanding and under the express conditions that articles of equipment or materials, construction, installation, and performance comply with the requirements of the Contract Documents.  In the event the Contractor requires changes or modifications in places and locations requiring alterations or replacements, the Contractor shall make such changes or modifications at no additional expense to the Contracting Party.  In addition, submission of substitutions of specified products, installation methods or performance shall be documented as required in Supplement Section 1B, General Clauses.


h. 
The Contractor shall submit complete finished samples for each type of LED and emergency station lighting fixture, and all HID globe and pole fixture, wired with plug for test and all troughs for approval prior to fabrication and installation.  Along with the samples, the Contractor shall also submit a separate vendor letter stating that the lighting fixtures and trough samples comply with all the requirements of the Contract Drawings and Specifications.  The Contractor shall have a separate written approval letter (other than the shop drawings) from the NYCT Engineer for any point of deviation or disagreements, if any exist.  In the absence of such a letter, it is assumed that the shop drawings and samples comply with all the requirements of the Contact Documents.

1.6 
Job Conditions

a. 
The Contractor shall submit a schedule and procedure showing a step-by-step method of performing the electrical work under this Contract.  No work shall be performed until all job conditions are met.


b.  Removal and Relocation

The Contractor shall remove existing electrical equipment, consisting of lighting fixtures, switches, boxes and associated conduits and cables, etc., in all Contract areas including the platform overhang, which are not to remain in service, whether shown or not shown on the Contract Drawings and as directed by the Engineer.  Where fixtures are removed from recessed boxes, the openings shall be filled with polymer modified patching mortar and finished and painted to match the surrounding area.  All existing equipment removed in connection with the work under this Section and not reinstalled as indicated on the Contract Drawings, shall become the property of the Contractor and shall be disposed of by him or delivered to an on-site storage area when New York City Transit directs.

c.  
Lighting Fixtures: The Contractor shall not proceed with the production, manufacture or installation of any lighting fixtures and trough before a sample of the production fixtures as well as lighting layout drawings are submitted and written approval of the Engineer is obtained.  The Contractor shall submit the following engineering data for the lighting fixtures to be installed under this  Contract:  Light distribution data with shop drawings and brightness characteristics of luminaires, photometric candle power charts for the mounting heights required, certified photometric test report i in IES format, evaluation procedure, calculations, etc.  All tests shall be performed by an independent testing laboratory.


d. 
Existing Conditions and Relocation

1. The Contractor, before submitting his bid, shall visit the site and be responsible for having ascertained local conditions, as to location, accessibility and general character of the site, the character and extent of any existing work within or adjacent to the site, and any other work being performed on the site at the time of submitting his proposal.  The Contractor shall fully examine all the drawings relating to the work and shall become completely informed as to the extent and character of the work required and prevailing existing conditions.  No allowances shall be made for the Contractor's failure to avail himself of such information.

2. It is anticipated that conduits, boxes and lights and all other electrical equipment including radio antenna, signal and train holding lights, signage etc. that are encountered may  have to be rerouted, extended, relocated or temporarily removed and replaced, to permit the installation or removal of equipment.  Review all removal drawings and allow for the rerouting or relocation of wiring systems and devices which must be relocated or rerouted to maintain operation.  The Contractor shall allow for and accomplish these rework items to suit field requirements and conditions.

3. When working with existing equipment or wiring systems, the Contractor shall take great care to avoid damage and shutdown of equipment, station and tunnel lighting, signal and other uninterruptable equipment as the station and trains moving through the station shall be in continuous operation 24 hours a day during renovation.  Prior to working in an area, the Contractor shall examine existing conditions.  Defects to equipment and devices caused by the Contractor shall result in the Contractor being held liable for damage to existing equipment.

4. Where new construction involves connecting to or using existing equipment, the Contractor shall include all work and materials required to adapt, extend or rework the prevailing existing "As Is" condition to the new work.  Should an existing condition prove to be grossly deteriorated or inadequate for modification, such condition shall be reported to the Engineer for a remedy.


e. 
Painting: All shop painting shall be accomplished at the manufacturer’s facilities meeting ANSI standards and be included in the bid price for equipment and materials furnished under this division.  All scratches on surfaces of factory painted equipment shall be touched up with the same color as used originally.


f. 
Close-out Procedures: Close-out procedures shall be sequenced properly so that work shall not be endangered or damaged, and that every required performance shall be fully tested and demonstrated.  System performance test runs are required.  Test runs of electrical systems shall be coordinated with test runs of equipment served.  During test runs, the Contractor shall make final corrections or adjustments of systems to refine and improve performances where possible, including noise and vibration reductions, elimination of hazards, better response of controls, signals and alarms, and similar system performance improvements.  Cleaning is required.  After final performance test run of each lighting fixture and trough system, the Contractor shall thoroughly clean systems, removing all visible dirt from lamps and reflector surfaces, and comply with the manufacturer's instructions for final operation.  The Contractor shall touch up minor damage to factory-painted finishes.


g. 
Documentation Procedures:  Signed commitments are required.  The transfer of electrical system to New York City Transit for operation shall not proceed until guarantees, warranties, performance certifications, maintenance agreements and similar commitments to be signed by the Contractor and other entities have been executed and transmitted to the Engineer for placement in records.

1.7 
Contractor’s Responsibilities
a. The Contractor shall furnish and install all electrical equipment, materials and labor, machinery, tools, transportation, procurement of all necessary permits, certificates and other incidental services, whether described in these specifications and drawings or not, to provide a satisfactory operating electrical installation.

b. 
The specifications and Contract Drawings are complementary; items shown in one but not in the other shall be as binding as if included in both.  Where there is a discrepancy between specifications and drawings and/or drawing, the Contractor shall assume the most expensive material or method of installation is required for bidding purposes and refer the discrepancy to the Engineer for a decision.
c.
The Contractor shall perform all operations necessary to furnish, install, adjust and put into satisfactory operation all electrical equipment.

d. 
The Contractor shall furnish and install all required system and equipment grounding as required to properly ground all system and equipment in conformance with the latest requirements of the New York City Transit, the NEC, the best modern practice using the existing grounding system availability.

e. 
The station shall be in operation 24 hours a day during renovation.  The Contractor is cautioned that electric power on signal circuits, communications circuits, lighting and token booths must be maintained without interruption and power on all other circuits must be maintained with a minimum of power interruption.  If necessary, the Contractor shall furnish and install a generator located in the street to provide continuity of service.  The Contractor shall furnish, install, and maintain all electrical equipment for the maintenance of temporary power to existing circuits.  Prior to the start of the work, the Contractor shall submit a sequence of work showing details of providing temporary power.  No work shall be performed without the approval of the New York City Transit Authority pertinent departments.  The Contractor is reminded that interruption to certain circuits requires or may require a “Service Interruption Bulletin” and sufficient advance notice to the New York City Transit Authority.

f. 
The Contractor shall furnish and install local switches in all rooms and wire all lighting fixtures with the circuit number as indicated on the Contract Drawings.  When the light fixtures are shown with the different circuit numbers in the rooms, the Contractor shall furnish and install separate lighting switches as per the number of circuits.
g. 
 All exposed trough and conduit shall be run in a neat, inconspicuous and workmanlike manner, hidden away from public view where possible with minimal visual impact on station architecture.

h.   All exposed conduits and trough in publicly accessible areas shall not be bent but shall use applicable condulet fittings and mitered and welded prefabricated connections with tamperproof stainless torque drive screw to change the direction.  All conduits and trough shall be installed tight to ceiling, wall or girder surface, or as approved by the Engineer.



i. 
For 120 VAC lighting circuits of a three phase, four wire system, a common neutral and a phase wire for each circuit shall be used for each group of three phase legs or part thereof.  The three circuit breakers feeding that group of circuits shall be equipped with a handle tie as required by NEC 210.4 (B), or use a separate neutral for each circuit.  Each receptacle circuit shall have separate neutral wire independent of lighting circuits.  Each DC lighting circuit shall have a negative return wire.

j.    Unless otherwise indicated on Contract Drawings, all lighting fixtures on platforms, control and mezzanine areas shall be alternately wired between normal and reserve services as well as among three phases of the circuits.  These lighting fixtures shall be switched from the lighting panels located in the Electrical Distribution Room (EDR) or Electrical Panel Room (EPR).

k. 
 Splice branch circuit wiring for the lighting fixtures (normal, reserve, emergency) in 0.090 inch thick aluminum boxes (one, two, or three compartment) with continuously welded seams and individual compartment covers. Install splice box on the main trough or as per Standard Drawing E-2076.  The dimensions of the box are governed by the number of the trough compartments and number of feeds to the lighting fixture and determined as follows:

1. Length shall be 2” for one feed and 9.75” for two or more feeds from the trough to the fixture.

2. Width shall be 4”, 6”, or 8” depending upon the cross section of the trough.

3. Height shall be 2”.

l. 

When the lighting fixtures and troughs are installed in continuous runs, they shall be joined with approved cast or extruded couplings and reflector edges aligned with approved clips.

m. 
 The branch circuit wiring for normal and emergency lighting, reserve and emergency DC lighting shall not be mixed and shall be furnished and installed in their own raceway, conduit, trough or as indicated on drawing.
n. 
Install booth status indicator lighting fixtures with lamps at each subway entrance stair as indicated in the Architectural Drawings.  Install one photocell Model A-105, similar in design, construction and performance as manufactured by Precision Multiple Controls, Inc., to control booth status indicator(s) at each entrance stairs and feed from the nearest lighting panel by using dedicated GFCI circuit breaker or as indicated on the Contract Drawings.  The photocell shall be installed in the neck (under post gallery) of each post.
o.  The locations of all lighting fixtures are shown to scale based on the information available at the time of design and shall be adhered to unless interference makes relocation necessary.  Installation details when shown are general in nature and shall be adopted to satisfy field conditions.

p. 
Unless otherwise indicated on the Contract Drawings, all 120V AC lighting fixtures shall be wired with wire size as determined by voltage drop not to exceed 3%, between the panel board and the last fixture in the circuit.

2.0 
PRODUCTS

2.1 

Station Lighting Fixtures (Surface, Pendant and Wall Mounted)
All Station fixtures shall be LED or Fluorescent as indicated on the contract drawings.  Station fixtures or emergency lighting fixtures and system components shall be surface, pendant or wall mounted and identified by type and installed in passenger accessible areas such as platforms, mezzanines, control areas, passageways, and stairs and as indicated on the Electrical Lighting drawings.  Lamps shall be as indicated in paragraph 2.2 Lamps.

a. 
All fixtures shall be vandal-resistant.

b. 
Acceptable Manufacturers

1. Clear Vu
2. Apogee Translite. Inc.

3. or approved equal

c. 
All fixtures shall be sized as shown on the Construction Documents, constructed of 0.125(+0.007,-0.000) inch thick 6063T6 extruded aluminum in conformance to industry standards for aluminum extrusions with all appurtenances protected against corrosion and approved by the Engineer. Maximum outside cross section dimensions shall be 0.75” x 4”. Comparible with existing fixtures installed through out the subway system.  Where new fixtures are added to an existing lighting system, new fixtures shall be same type as other fixtures in the station for uniformity.  Use LED tubes wherever existing fluorescent lighting system is modified.  The aluminum shall be thoroughly cleaned and finished by applying a baked powder coating (color to be noted on the shop drawings) baked at a temperature of 300 degrees Fahrenheit for 15 minutes.  All specified colors must have an equivalent liquid air dry counterpart, so that any required touch-up may be done on-site. The fixtures shall be designed for individual mounting or joined together to provide a continuous row. Continuous run lighting fixtures shall utilize internal couplings and gaskets to provide joints with no light leaks.  The extrusion shall incorporate a means of attaching aluminum cast end caps whose contour shall follow the cross-section of the extrusion to form a neatly finished end plate with corner radii.  The end caps shall be securely attached to the extrusion with stainless steel Torx tamper-proof screws in a way that no hardware shall be visible from the outside of the fixture.

d. 
A compartment divider/bulkhead plate shall be 0.125 inch thick aluminum with flange for gasketing and shall be welded or mechanically fastened to the housing extrusion top and sides to isolate the emergency DC-compartment from the optical compartment of the fixture.  The divider/bulkhead shall form a tight closure with the extruded fixture body, lenses and doors.

e. The housing shall have a means to allow for the mechanical attachment of the optical compartment reflector.  No electrical wires may be left exposed and visible in the open fixtures.)


f. 
All curved elements of the fixture shall have a radius as shown on the drawings.

g. 
All components (reflector, fluorescent, LED tube or array, driver, ballast, fuse, etc.) shall be mounted in the fixture body.  

h. 
Fixtures shall be connected together by means of approved aluminum couplings designed to provide proper alignment and for any change in direction.  Sealing compound EC-750, similar in design, construction and performance as manufactured by Minnesota Mining & Mfg. Co., or approved equal, shall be applied to all contact surfaces between the coupling and fixture trough at each trough joint.  The exposed surfaces of the sealing compound shall be painted to match the color of the fixture body.  Hidden reinforcing straps shall be furnished and installed where necessary.  In continuous runs, provisions shall be made to ensure continuous ground connections with No. 8 stranded, tinned bare copper wire bonding jumper between trough sections as approved by the Engineer.  Individual fixtures shall be mounted with not less than two supports.  Where continuous raceway is required and fixtures are spaced more than 6 feet on centers for the six foot fixtures, or four feet on centers for the four foot fixtures, a cover plate shall be installed between the fixtures.  This cover plate shall be 0.125 inch thick sheet aluminum, with finish the same as the fixture body.  The cover shall have a continuous neoprene gasket and be secured to the fixture trough with cover mounting screws spaced at not more than 18 inches apart.  Approved aluminum fixture trough expansion fittings, with bonding jumpers, shall be installed in all continuous trough runs, at each location along the structure where an expansion joint exists and at locations deemed necessary by the Design Professional to provide for expansion and contraction.  A watertight trough coupling shall be furnished and installed over each trough coupling joint under an open ventilator or where a water condition exists, and as directed by the design professional.  Watertight coupling shall consist of an 18 gauge stainless steel collar fastened with stainless steel screws and made watertight with sealing compound similar in design, construction and performance as manufactured by Minnesota Mining & Mfg. Co. or approved equal.  Detailed drawings and samples of the fixture trough expansion fitting and the watertight trough coupling shall be submitted for approval prior to their manufacture.  If the same trough is used for AC, Emergency Systems DC and communication system wiring, each system wiring shall be separated by a barrier in the trough with a separate cover over each compartment.
i.
For fixtures with fluorescent / LED tubes, the optical compartment of the fixture shall consist of a semi-specular 0.032 inch thick steel reflector finished with hot bonded, baked on, white enamel, 92% reflectance.  The reflector shall form a tight joint to the inside configuration of the housing to prevent dust from entering under the reflector.  All exposed surfaces of the optical compartment shall be shrouded with reflector material to enhance the appearance of the compartment.  The reflector angle shall be 102 degrees.  The reflector shall be attached to the housing with no visible screws/hardware when lamps are installed and be removable to permit access to the fixture and driver / ballast wiring.  The reflector design shall cover the maximum surface area of the inside of the fixture.
j. 
Pendants for pendant mounted fixtures and trough shall be 1/2 inch factory threaded O.D. steel and be cut to the appropriate length as required.  For continuous wireway use, pendants shall utilize a clevis hanger bracket.  Where pendants are visible to the public, pendants shall be fitted with a metallic shroud and painted (color to match fixture color) to present a smooth visual appearance.  No threaded part of the pendant shall be visible.

k. 
The wireway (trough) size and number of compartments as indicated on the Contract Drawings shall be constructed of extruded aluminum 0.125 inch thick one piece construction with a single removable individual compartment cover for each compartment of 0.093 inches thick aluminum and engage the wireway via slots or notches, and fastened with flathead (countersunk) captive stainless steel Torx-tamperproof screws.  The wireway cover shall be 5 feet or 7.5 feet in standard length or as indicated in the Contract Drawings.  The cover shall be gasketed to prevent steel dust from entering the compartments.  All wireways shall accommodate pendant mounted fixtures and surface mounted fixtures.  Troughs shall be connected with standard three sided couplers to assure IP65 achievement.  A No. 10 insulated copper ground wire, with insulation colored dark green, shall be installed throughout the surface raceway system.  The ground wire shall be connected to every fixture fed by the surface raceways and shall be terminated in the rigid conduit system in an approved manner. The thickness of extruded compartments shall be 0.125 (+0.030,-0.000) inch.
l.
Wire to be used for the wiring between ballasts, fuse holders and lamp holders of fluorescent fixtures, or between drivers, fuses, and LED tubes / panels shall be No. 18, single conductor, solid, thermoplastic insulation for 601-1000 volt service to withstand an operating temperature of 90 degrees Centigrade, similar in design, construction and performance as manufactured by Royal Electric or approved equal.  All wire connections within the fixture housing shall be connected with wire nuts.  Clamps shall secure the fixture wires and fixture fuse holder to the fixture reflector.  Neoprene or plastic bushings/grommets shall be installed wherever wires pass through luminaire or wireway elements.

m. 
All material within the lighting fixture shall be aluminum and Torx tamperproof, flat head, stainless steel captive screws shall be used for entire assembly.

n. 
Lighting fixture end plates shall be cast aluminum 0.187 inch thick overall and 0.500+0.003 inch thick at the boss location with clean and smooth surfaces with rounded edges having a 1/4 inch radius and mounted to fixture with no visible screws from the outside of the fixture and plates. End plate cross section shall accurately match the lighting fixture extrusion cross section and compartment doors to provide dust proof/drip proof joint. End plates shall not be welded to the fixtures.  Entering or leaving the unified lighting system components shall be through bosses of endplates using threaded conduit only.  

o. 
Lighting fixture body shall be furnished and installed with two raceways to install 3/4” conduits in addition to its own wiring for a branch circuit and shall be UL approved.  The Contractor shall install separate 3/4”conduits inside the fixture to feed the emergency lighting fixture, normal or reserve lighting as indicated on Contract Drawings.

p. 
Lighting fixtures shall not be drilled for mounting unless otherwise indicated on Contract Drawings or approved by the Engineer.

q. 
Lighting fixtures shall have own identity and no part of the fixture shall be incorporated into the trough and vice versa.  Lighting fixture and trough shall not be welded, but shall be bolted with nut and bolt assembly, where applicable.

r. 
Direct - Indirect lighting fixtures shall be designed to have approximately 20% up-light and 80% down-light.

s. 
Mounting brackets for surface, pendant and corner mounted lighting fixtures shall be made of extruded aluminum as per New York City Transit Standard Drawings and shall be powder finish to match the fixture.  Samples and drawings are available in the Office of Station Design, 2 Broadway, New York, NY 10004 for inspection and review.
t. 
Interlocking and welding of extruded components of the fixture shall be done internal to the fixture and shall have no marks, indent or groove visible from the outside of fixture assembly.  All joints shall be sealed so that water shall not enter from top or sides into the lighting fixture and system component body through joints includes end caps.

u.
External surface of the lighting fixture extrusion shall be smooth, except for the integral extended mounting “ears” on the top of the extrusion for fixtures with mounting ears, if required.

v. 
The outside dimension between integral extended mounting “ears” on the top of the corner mounting brackets. The thickness of the mounting “ears” shall be 0.156+.030 inches or as shown on the drawings.  

w.
Furnish and install 1/16 inch space to allow for expansion for every fifteen linear feet (nominal) of lighting fixture and trough.  The expansion joint shall be sealed with an approved NYCT sealing compound.

x. 
The gasketing shall be Ethylene propylene diene monomur, open cell, sponge rubber material, 1/8 inch thick (or diameter) minimum with flat (round or tubular) shape as required for their intended use.  When the round gasket is used, 60% of it shall be installed in the fixture or trough body and 40% shall be exposed for contact.

2.2    Lamps
a. Fluorescent Lamps

All Fluorescent lamps shall be UL Listed, instant start, single pin, T-8, color temperature of 3500K with triphosphor coating and as indicated below:
1. 4’-0” lamp shall be 34 watts similar in design, construction and performance as manufactured by Philips or approved equal.
2. 6’-0” lamp shall be 50 watts similar in design, construction and performance as manufactured by Philips or approved equal.

b. LED Tube Lamps

1. All LED Tube lamps shall be UL listed, or ETL certified to UL standards, nom. 1” diameter, marked suitable for wet locations, with color rendering temp of 4,000K, (optimal 3,500K may be used to match existing lighting) single pin, milky white polycarbonate or polymeric lens, dust proof, vibration and impact resistant as indicated below.  Retrofit kits on existing fixtures shall be classified by UL to the UL 1598C standard: “ LED Retrofit Luminaire Conversion Kits”, and must include a safety feature to prevent current from running from one end to the other end of the lamp until both ends are of the lamp are secured into each socket end.  This safety feature prevents human injury, electrocution, and possibly death.  Glass tubes shall have a shatterproof coating.
(a) 4-0” LED tube shall be 2,600 lumens.
(b) 6-0” LED tube shall be 3,800 lumens.
2. Acceptable Manufacturers
(a)  G & G LED Lighting.
(b)  Bulucia Co. Ltd.
(c)  Clear-Vu.
(d)  Academy Energy Group.
(e)  Helios

(d) USA LED
(e) or approved equal(must be fully compliant with Buy America Act)
3. Required Submittals

(a) Lamp catalog cut sheets, confirming compliance with the product requirements of this section.

(b) Luminaire installation instructions.  This must include a thorough description of any modifications required to existing fixtures to complete the installation process.

(c) UL Certificate of Compliance.

(d) Detailed mechanical assembly drawings of complete luminaire.  Drawings shall identify individual components and their connection details.

(e) LED driver make and model, along with operating characteristics, electrical data, and capacitor temperature ratings.

(f) LED component make and model number, along with LED manufacturer's third party LM-80 lumen maintenance report.

(g) Third party LM-79 photometric test report, including color quality, electrical quality, IES light distribution files, and ISTMT in-situ temperature measurements.

(h) Completed IES TM-21 LED lifetime calculator, completed with the LM-80 LED lumen maintenance data and the ISTMT in-situ fixture temperature measurements.

(i) FCC Title 47, Part 15, Subpart B test report
(j) Manufacturer’s letter, on letterhead, confirming Buy America compliance.
4. LED Tube / Lamp Requirements 

(a) Minimum 5-year transferable (contractor to NYCT) warranty covering defects in material and workmanship.
(b)
70% lumen maintenance (L70) at 50,000 hours at 25C ambient, tested in accordance with IESNA LM-80-08 and IES TM-21.
(c)
IK07 impact protection rating for entire tube except for glass tubes
(d)
Lens to be coated to resist dirt and surface contaminants, and to maintain a thickness of 0.050”.  Diffusion shall be sufficient to preclude direct view of individual diodes.

(e)
IP65 minimum ingress protection rating.

(f)
No physical modifications to the existing fluorescent fixture may be required (ex. addition of support brackets).  Additional gaskets shall be supplied when using existing sockets.
(g)
Minimum 5% up light (between 90-180 degrees) measured during IES LM-79 photometric testing.

(h)  Efficacy of no less than 140 lumens per watt, per IES LM-79.

(i)   Rated for use in ambient operating temperature range of -40C (-40F) to +70C (158F).

(j)
 ROHS compliant.
(k)   CRI of 80 or better at initial and at 25% of useful life.

(l)    All LED tube lamps shall have provisions for Anti-Rotation, which locks the lamps in place and prevents it from rotating. 
(m) Input voltages of 120V and 277V supported.
(n) Surge and lightning protection of minimum 4 KV line to line.
(o) THD shall be less than 20%

(p) Power factor greater than 0.9

(q) Tested for EMI / RFI compliance for FCC title 47, part 15 subpart B.
(r) Tested for mechanical vibration as per ANSI C136 standards.

(s) Comply with FTA Buy America requirements.

(t) Glass tubes shall have a shatter-resistant coating, UV rated, and shall not     support combustion.  Totally sealed glass tubes do not require an IP rating.

c. LED Flat Panel Retrofit Fixture  

1.All LED Flat Panels Retrofit fixtures shall be UL listed, marked suitable for wet locations, with color rendering temp of 4,000K, minimum IP66 rated, milky white polycarbonate lens, dust proof, vibration and impact resistant as indicated below.

(a)  5-year transferable (contractor to NYCT) warranty covering defects in material and workmanship.

(b) LED Flat panel door assemblies shall be installed into existing light fixture.

(c) The new door will contain the LED driver and LED light engines.

(d) The new door will hang freely from one side of the fixture body and be attached via quarter turn fasteners.

(e) Door constructed of 0.125” extruded aluminum, powder coated finish.

(f) LED modules include quick-connect for ease of service.

(g) IK09 impact protection rating.

(h) IP66 ingress protection rating for LED modules and LED driver.

(i)    Tested for EMI / RFI compliance for FCC Tile 47, part 15, subpart B.

(j) Tested for mechanical vibration as per ANSI C136 standards.

(k) Rated for use in ambient operating temperature range of -40 C (-40F) to +60 (140F).

(l)   Input voltage of 120V and 277V supported.

(m) L90 (90%) lumen maintenance at no less than 40,000 hours at 25C ambient.

(n) Efficacy of no less than 140 lumens per watt.

(o) 80 CRI.

(p) Surge and lightning protection of 1 KV line to line and 2KV line to ground.

(q) THD shall be no less than 20%.

(r)    Power Factor of greater than 0.9.

(s) Comply with FTA Buy America requirements.
(t)    RoHS compliant

2. Acceptable Manufacturers

(a)  G & G LED Lighting.

(b)  Clear Vu.
(c)  Apogee Translite, Inc.

(d)  or approved equal
3. Required Submittals

(a) Luminaire catalog cut sheets, confirming compliance with the product requirements of this section.

(b) Luminaire installation instructions.  This must include a thorough description of any modifications required to existing fixtures to complete the installation process.

(c) UL Certificate of Compliance.

(d) Detailed mechanical assembly drawings of complete luminaire.  Drawings shall 
identify individual components and their connection details.
(e) LED driver make and model, along with operating characteristics, electrical data, and capacitor temperature ratings.

(f) LED component make and model number, along with LED manufacturer's third party LM-80 lumen maintenance report.

(g) Third party LM-79 photometric test report, including color quality, electrical quality, IES light distribution files, and ISTMT in-situ temperature measurements.

(h) Completed IES TM-21 LED lifetime calculator, completed with the LM-80 LED lumen maintenance data and the ISTMT in-situ fixture temperature measurements.

(i) FCC Title 47, Part 15, Subpart B test report.

2.3   Hybrid Emergency LED Lighting Fixture
a.  General
Emergency lighting fixture shall be 9.750 inches wide, 4.000 inches deep and 15.000 inches long, constructed of 0.125 inch thick 6063T6 extruded aluminum in conformance to industry standard for aluminum extrusions with all appurtenances protected against corrosion. It shall have the Emergency Lighting Module (ELM) which shall provide sufficient illumination during power outages for the required period of time, using rechargeable batteries. The ELM shall be a single complete assembly consisting of a hinging door frame to which is mounted an IP65 enclosure housing a protective lens, an LED light engine, battery pack, emergency battery charger and driver, and detailed wiring instructions. The design shall permit the use of the existing emergency lighting fixture housings by removing all internal parts and replacing them with the ELM without the need to modify the existing fixture.  Fixture shall have separate compartments for 120VAC and 600VDC wirings.
b.  Mechanical

1. 
ELM shall be assembled in a single enclosure attached to a face plate.  The faceplate shall be fabricated as a hinging door and equipped with an interlocking feature to ensure easy retrofitting into existing NYCTA Emergency Light Fixtures or Station Emergency Light Fixture Compartment. The face plate shall have a powder coated finish to NYCTA specifications. Gasketing shall be used to provide required environmental sealing.
2. 
Protective lens shall be made of clear 0.187 inches thick extruded polycarbonate UV resistant (LEXAN) or approved equal, to be sustainable in both high and low temperature conditions and self-extinguishing.  Anti-dust coating shall be applied to the lens to protect from dust build up and accumulation of steel dust.

3. 
ELM shall include safety cable to protect fixture from falling during installation or maintenance.
4. Captive, tamperproof, countersunk screws shall secure the door frame assembly to fixture housing. No other hardware shall be visible on the door frame. 

5. The reflector assembly of the fixture shall be constructed from optically enhanced 0.02 inch thick specular aluminum with a minimum reflectance of 95%.

c.  Electrical

1.   Light Engine Array 
(a) Furnish and install LED array with protection mechanisms to prevent strings failure like individual LED shorts or open.
(b)  LED shall have a minimum lifetime L70 of 50,000 hours per US DOE Caliper Test for solid state LED lighting. The thermal resistance shall be less than 10 degrees C/Watt to allow heat transfer from LED junction to the LED board.  
(c)  LED color temperature shall be white at 3,500 degrees Kelvin or higher, verifiable per IESNA LM -79 test measurement for solid state luminaires.
(d) The light output shall meet the NFPA 101 emergency lighting levels and maintenance requirement for four (4) hours on the path of egress.  Light output shall meet regulatory requirements based on a mounting height of 10 feet and a spacing of 15 feet.
(e) Fixtures and all internal components shall be thermally managed to maintain the required light output for four hours of continuous operation at the specified operating temperature range and environmental conditions compliant to the requirements of UL924.    
2.   LED Driver

(a)  LED driver shall provide regulation to the LEDs such that the light output is held in 10% of the nominal light output rating over the course of the entire battery discharge for the rated time.
(b)  LED Driver shall provide light engine over current protection  
3.    Battery Charger
(a)  Battery charger shall meet FCC part 15, Subpart B for Class B Digital Device requirements of conductive and radiated emissions for consumer products.  Switching frequency shall be greater than 40 KHZ. 
(b)  The maximum recharge time for a fully discharged ELM battery pack shall be eight hours.  
(c)   Polarized quick-disconnect connectors shall be used to connect the fixture to house wiring.
4. 
Rechargeable Battery Pack

(a)  Battery pack shall be rechargeable Lithium Iron Phosphate, Nickel Metal Hydride.                                                                                               
(b)  Battery Pack cycling life shall not be less than 2000 charging cycles with 80%     

      battery capacity retention.                                                                                                         (c)  New Battery Pack shall supply a minimum of 6 hours of operation to the Light  

      Engine Array at 77°F.                                                                                                                (d)  The 80% battery capacity shall supply a minimum of 4 hours of operation to  

        the Light Engine Array at 77°F.                                                                                                       (e)   Battery Pack shall include low voltage disconnect and overcurrent, 
        overvoltage protection features.
5.   Microprocessor Control Unit
(a) 
In accordance with the latest regulatory requirements, the microprocessor control unit shall conduct a five (5) minute self-test every thirty (30) days and a thirty (30) minute self-test every six (6) months and shall provide the following indication signals:

· Blue LED ON Steady:---Power from 600VDC to the fixture
· Blue LED OFF:---No power from 600VDC to the fixture
· Green LED Blinking:---AC Power ON, Battery is ok and charging
· Green LED Steady:---AC Power ON, Battery is fully charged
· Green LED OFF:---No AC Power to the fixture
· Red LED Blinking:---Battery failure
 (b) 
Alarm conditions shall reset when the fault is corrected and power restored. The ELM shall include an AC present indicator LED and a magnetic test switch for security purposes to permit manual testing. 
 (c)  The magnetic test switch actuation shall start a 30 second self-test.
6. 
Environmental

The ELM shall operate in an ambient temperature range of between -20 to 130F.

7. 
Warranty

Warranty:  5 years all component and battery full replacement warranty from date of installation on Transit property.
8. 
Regulatory Requirements

(a) The ELM shall meet IP65 mechanical rating, and all its components must be compliant with the requirements of UL924. 
(b) Fixture shall meet BCNYS, NFPA101 and NFPA130 life safety codes.

(c) 
Battery and Driver system shall meet UL924 code requirements. In addition to UL 924, the battery pack shall last for a minimum of four hours under emergency conditions.


9. 

Required Submittals
(a) Bill of Materials for the LED array assembly and related circuitry                       
(b) Certified Photometric Test Results conducted under LM79 and LM80 standards  for solid state luminaires

(c) 
Certified IES photometric curves for the fixture.  
(d) Certified test results confirming that ELM meets all performance requirements and features.
d. 3rd Party (EMC) Testing


1. Compliance testing to the requirements of IEC6100-4-5, FCC Part 15 subpart B and specification section 19MB.

2. Emission testing to FCC Part 15.107(a), radiated emissions, 30 MHz to 1 GHz class B limits.

3. Immunity testing per IEC 6100-4-5 per NYCT specification section 19MB, radio frequency electromagnetic field with levels of 

(a) 10 V/M, 80 MHz to 1 GHz, 80% AM (1KHz)

(b) 3 V/M, 1.4 GHz to 2 GHz, 80% AM (1KHz)

(c) 1 V/M, 2.0 GHz to 2.7 GHz, 80% AM (1 KHz)
(d) With the following spot frequencies covered or tested individual

· 460.575 MHz

· 460.626 MHz

· 465.575 MHz

· 465.625 MHz

· 470.7125 MHz

· 470.8375 MHz

(e) Surge testing to IEC 6100-4-5 1.0 kV differential mode,2.0 KV common mode 2.
2.3.1 
Emergency Pole Mounted Lighting Fixtures 
a. 
The Emergency Pole Mounted Vandal Resistant Battery Pack Lighting Fixture with LED Module shall be as manufactured by Dual Lite or approved equal. 
b. 
The housing and the mounting plate shall be constructed of 0.125 inch die-cast aluminum and 0.125 inch closed cell medium density neoprene gasket. The acrylic lens shall allow 92% transmission. The reflector shall be electro polished aluminum with 95% reflectance. The housing finish shall be powder coated electro deposition paint. The fixture shall be supplied with mounting plate, gasket and all the stainless steel hardware.

c.
The lamps shall be four high output white LEDs arranged in redundant pairs. The battery shall be sealed, maintenance-free Nickel Cadmium 2 hour minimum rating. The operating temperature range shall be -22 degrees F to 122 degree F.

d. 
The fixture shall comply with UL 924, UL Wet location listing, NFPA 101, NFPA 70 and OSHA. The fixture shall have 3 year warranty for Unit and electronics and one full year, two years pro-rata warranty for battery.

2.4 
Ballasts

a. 
The ballast for two 72 inch, two 48 inch, one 72 inch or one 48 inch, T-8, 425 MA, single pin lamps shall be similar in design, construction and performance as manufactured by Universal Lighting Technologies for 120VAC and for 277VAC or approved equal. 

b. 
Ballasts shall operate at high frequency to provide full light output in compliance with energy star requirements for electronic ballasts. They shall be UL listed and meet FCC CFR Part 18 for EMI and RFI (Class B with switching frequency above 43kHz) for consumer emission limits. It shall operate a minimum starting temperature of zero degrees Fahrenheit and for use in indoor or Type 1 outdoor applications. It shall meet ANSI Standards C82.11-1993 and C62.41-1991 and shall have less than 10% total harmonic distortion. Parallel circuit design shall permit one lamp to continue operating if the other lamp burns out.  All ballasts shall be mounted so that replacement ballast may be inserted into the exact same location.  No special tools shall be required to make the ballast change.  Ballasts shall be fully encapsulated (potted) to insure maximum thermal and structural integrity.

c. 
Ballasts shall be securely fastened into the fixture body which shall accommodate one or two ballasts as required. The second ballast shall be installed without removal of the original ballast and be made easily removable.

d. 
All the edge lighting fixtures on the platform shall be furnished and installed with one common ballast for two fixtures or as indicated on the Contract Drawings. At each location where a two lamp type ballast is used or two single lamp fixtures are placed in tandem, the fixture trough sides shall be marked in red enamel paint with a l/2 inch diameter dot placed centrally over the fixture with the ballast.

e. 
Furnish and install a solderless male/female terminal quick disconnect, 2P, UL listed for fluorescent luminaires that utilize double ended lamps and contain ballasts that can be serviced in place. The line side terminals of the disconnecting means shall be guarded. The disconnect shall be similar in design, construction and performance as manufactured by Thomas and Betts. 

2.5 

Fuse and Fuse Holder

a. 
A panel mounted fuse holder, CSA certified 15A/300VAC shall be similar in design, construction and performance as manufactured by, Bussman MFG. Co. or approved equal, shall be furnished and installed in each Fluorescent / LED lighting fixture.  It shall be bracket mounted vertically and be readily accessible for maintenance.  A No. 18 wire, Type AWM, similar in design, construction and performance as manufactured by Royal Electric, or approved equal, shall be soldered to the end and side terminals of the fuse holder.  The fixture lead shall be attached to the side terminal wire by means of a wire nut.

b. 
A 1/4 inch by 1-1/4 inch time delay fusetron glass tube fuse, rated 300 volts, UL listed std. 248-14 class 1422-01 as manufactured by Bussman Mfg. Co. or approved equal, shall be furnished and installed in each fuse holder.  Consult LED light fixture manufacturer for recommended Fuse sizes. 
Fuse sizes for fluorescent T-8 slimline lamps shall be as follows:

1. 1.0 ampere for one 48 - inch lamp.

2. 1.6 amperes for two 48 - inch lamps.

3. 1.6 amperes for one 72 - inch lamp.

4. 2.8 amperes for two 72 - inch lamps.

2.6 
Mounting Hardware for Surface and Pendant Mounted Station Fluorescent / LED Lighting Fixtures
a. 
Fixtures and wireway assemblies shall be furnished and installed with extruded aluminum hangers approximately 3/16 inch thick by 2 inches wide with a 5/8 inch by l inch mounting slot unless otherwise indicated on the Contract Drawings.  The trough shall contain a track or groove for the clevis hangers.  The clevis hanger shall be furnished with the fixture or trough and painted in a similar manner.  The fixture trough shall be mounted with the hinge side adjacent to the track side and shall be secured in place with suitable pendants, brackets, angles, clips, etc., not less than 0.125+0.007 inch thick, all to be galvanized.  Where tandem-mounted fixtures are installed, a cast or extruded aluminum coupling shall connect the fixtures and be secured inside the fixtures, that the coupling is hidden from a passenger's viewpoint position.  These couplings shall allow for angular modifications to maintain fixture position relative to the tracks in the station, to accommodate obstructions on the station platform, and to allow for removal of the fixtures.

b. 
Stud welding may be used when approved by the Engineer.  Stainless steel tapped welding pads shall be installed, similar in design, construction and performance as manufactured by KSM Products, Inc., Nelson Stud Welding Division of TRW, Inc., or approved equal.  Where the structure shall only permit ceiling mounting or a short length bolt mounting, stainless steel welding studs shall be installed, similar in design, construction and performance as manufactured by KSM Products, Inc., Nelson Stud Welding Division of TRW, Inc., or approved equal.  The steel surface shall be center punched at the weld point.  A stone wheel shall be used to remove paint and provide an exposed smooth surface of base metal.  This surface shall be wiped clean to prevent contamination and to insure a sound weld.  All studs shall be welded perpendicular to parent metal and shall provide a uniform cross sectional bond.  Each stud weld shall be given a visual and physical test as directed by the Engineer and witnessed by a representative of New York City Transit.  All stud welds found not meeting these test requirements shall be removed and replaced with approved stud welds.

c. 
Clevis hangers with 1/2-inch threaded rods, electrogalvanized, shall be used for mounting continuous lines of trough and fixtures and be spaced not more than 5 feet on centers. Immediately after installation, each rod shall be treated and painted in accordance with paragraph 2.1 and Section 9AS, Painting.  Individual fixtures shall be mounted with not less than two supports.  In continuous runs, the trough shall be hung with provisions for expansion and contraction.  Provisions shall be made for approved gasket fittings or connectors for conduit to trough connection and for trough to trough connections, which are secured at ends, sides or top of trough.  These connectors shall be furnished and installed at all locations as shown on the Contract Drawings.
d. 
Supports necessary for mounting the Fluorescent / LED fixtures and trough shall be furnished and installed.  The supports and method of support shall conform to the Contract Drawings.

e. 
When the pendant rod length is 24 inches or greater, install lateral supports to prevent swaying in row of lighting fixtures and trough (two such supports for row longer than 15 feet and one support for row 15 feet or less).  Each lateral support shall be 3 inch wide by 3/8 inch thick galvanized steel strap of suitable length and angular shape, to be secured at bases of rod and to structure, all as directed by the Engineer.  The rod shall be fitted with a metallic shroud and painted (color to match the fixture color) and all hardware to be painted to match the ceiling.
f.
Station lighting troughs shall be similar in design, construction and performance as manufactured by Apogee Translite Inc., Clear Vu, or approved equal.
2.7
Industrial Fluorescent Lighting Fixture

a. 
The lighting fixture for use in non-public areas shall be industrial fluorescent type two lamps National Lighting Company, for 4 foot fixtures, and National Lighting Company for 6 foot fixtures, or approved equal as indicated on the contract drawings.  The wiring channel shall be one piece, heavy gauge steel, finished in baked powder coating (white color).  The reflector shall be one piece, heavy gauge steel, with open ends and rigidizing flanges, hems and ribs, finished on the inside in powder coating baked white with reflectance of eighty-two percent or more and on the outside in white porcelain enamel.  The ballast shall have a Class P resetting thermostat and minimum starting temperature of 0 degrees Fahrenheit and shall operate on 120 volt, 60 hertz power and be Cat. No. Sl-240-S, Advance Transformer Co., or approved equal, for two lamps.  The lamps shall be 3500K, single pin, T-8, 425 milliamperes, as indicated on the Contract Drawings and similar in design, construction and performance as manufactured by General Electric Company, Osram Sylvania Lighting, Philips Lighting, or approved equal.  A heat resistant tab shall be mounted on the lamp with a wire tie wrap for identification purposes.  The ballast shall be mounted and securely fastened to the inside of the wiring channel and easily removable as a unit.

b. 
Wire to be used for the wiring between ballast, fuse holders and lamp holders of fluorescent lighting fixtures shall be No. 18, single conductor, solid, thermoplastic insulation for 601-1000 volt service to withstand an operating temperature of 90 degrees Centigrade, Type AWM, similar in design, construction and performance as manufactured by Royal Electric, or approved equal.  All wire connections within the fixture housing shall be spliced and taped specified in Section 16C, Wire and Cable.

c. 
A panel mounted fuse holder, CSA Certified 15A/300VAC class 6225-01, similar in design, construction and performance as manufactured by Bussman Mfg. Co. or approved equal, shall be furnished and installed on each enclosure fluorescent lighting fixture.  It shall be mounted on the side of the steel channel, approximately 8 inches from the end, and be readily accessible for maintenance as directed by the Engineer.  A No. 18 wire, type similar in design, construction and performance as manufactured by, Royal Electric, or approved equal, 15 inches long, shall be soldered to the end terminal of the fuse holder and the ballast lead shall be soldered to the side terminal.  All live parts shall be wrapped with three layers, one-half overlapped, or vinyl plastic tape, .0085 inches thick, No. 88 similar in design, construction and performance as manufactured by Minnesota Mining & Mfg. Co., or approved equal.

d. 
A 1/4 inch by 1-1/4 inch time delay fusetron glass tube fuse, rated 300 volts, UL listed std. 248-14 class 1422-01 as similar in design, construction and performance manufactured by Bussman Mfg. Co., or approved equal, shall be furnished and installed in each fuse holder.  Fuse sizes for T-8 single pin lamps shall be 1.6 amperes for ballast for two 48 inch lamps.
2.8 
Industrial LED Lighting Fixture
a. 
The lighting fixture for use in non-public areas shall be an industrial type LED tube or LED Panel fixture for 4 foot and 6 foot fixtures as indicated on the contract drawings.  

b. 
Wire to be used for the wiring between the LED tube / Panel, fuse holders and the LED fixtures shall be No. 18, single conductor, solid, thermoplastic insulation for 601-1000 volt service to withstand an operating temperature of 90 degrees Centigrade, Type AWM, similar in design, construction and performance as manufactured by Royal Electric, or approved equal.  All wire connections within the fixture housing shall be spliced and taped specified in Section 16C, Wire and Cable.

c. 
A panel mounted fuse holder, CSA Certified 15A/300VAC class 6225-01, as manufactured by Bussman Mfg. Co. or approved equal, shall be furnished and installed on each enclosure LED lighting fixture.  It shall be mounted on the side of the steel channel, approximately 8 inches from the end, and be readily accessible for maintenance as directed by the Engineer.  A No. 18 wire, type similar in design, construction and performance as manufactured by, Royal Electric, or approved equal, 15 inches long, shall be soldered to the end terminal of the fuse holder and the ballast lead shall be soldered to the side terminal.  All live parts shall be wrapped with three layers, one-half overlapped, or vinyl plastic tape, .0085 inches thick, No. 88, similar in design, construction and performance as manufactured by Minnesota Mining & Mfg. Co., or approved equal.

d. 
A 1/4 inch by 1-1/4 inch time delay fusetron glass tube fuse, rated 300 volts, UL listed std. 248-14 class 1422-01 similar in design, construction and performance as manufactured by Bussman Mfg. Co., or approved equal, shall be furnished and installed in each fuse holder.  Consult LED light fixture manufacturer for recommended Fuse sizes. 

2.9 

Escalator, Elevator Machine Room and Pit Lighting Fixtures
a. 
LED Fixtures Escalator/Elevator Machine Room 

1.  The lighting fixtures shall be 4.35 inches wide, 2.7 inches deep and 49.69 inches long, Luminaire LED Vision 4 series (VPF44). Fixture shall meet UL Standard 1570-Wet Locations.  The housing shall be marine grade heat treated extruded aluminum, chemically primed and finished with robotically applied polyester powder coat. The grill shall be marine grade die cast aluminum finished with polyester powder coat and secured to housing with tamper resistant stainless steel machine screws. The lens shall be opal polycarbonate with integral prism secured to housing with die cast aluminum and stainless steel TORX head screws.

2.  Fixtures shall be provided with 42 watts high power LED lamps 3500K.

 

 3.  Fixture manufacturer shall be Luminaire Led or approved equal.
b.
 LED Fixtures Escalator/Elevator Pit 

1. The lighting fixtures shall be, 4.35 inches wide, 2.7 inches deep, and 37.88 inches long, Luminaire LED Vision 4 series (VPF43). Fixture shall meet UL Standard 1570-Wet Locations.  The housing shall be marine grade heat treated extruded aluminum, chemically primed and finished with robotically applied polyester powder coat. The grill shall be marine grade die cast aluminum finished with polyester powder coat and secured to housing with tamper resistant stainless steel machine screws. The lens shall be opal polycarbonate with integral prism secured to housing with die cast aluminum and stainless steel TORX head screws.

2. Fixtures shall be provided with 32 watts high power LED lamps 3500K

3.  Fixture manufacturer shall be Luminaire Led or approved equal.
2.10 

Temporary Fluorescent Lighting Fixtures
Temporary lighting fixtures shall use two fluorescent 48 inch T-12, 425 mA, 40W 3500K single pin lamps wired for 120 volts AC, 60 Hertz. Fixtures shall have baked white enamel finish having 89% reflectance, heavy gauge steel wiring channel similar in design, construction and performance as manufactured by National Lighting Co., or approved equal.

2.11 

Entrance Post Lights

a. 
120 VAC, 24 watt, E-26 base LED lamps, similar in design, construction and performance as manufactured by Light Efficient Design Cat. # LED-8029E40A or approved equal, color temperature of 4200 degrees Kelvin, with lamp holders, shall be furnished and installed on existing station entrance lamp posts as indicated in the Contract Documents.

b. 
Mounting and removal shall be done in an approved manner as indicated on the Contract Drawings.  Drill a hole in post for new wiring.  The conduit entry shall be water-tight using, hubs, nipples, threading, locknuts or other methods.  Threads shall not be exposed to weather.  Use silicone caulk, Kopr-shield, paint or other means to seal opening.
2.12 
Globe 4X Pendant (24 Watt LED Lighting fixture)

a. 
Fixture shall be composed of four glass globe luminaire each with a 24 watt LED lamp and one cast aluminum bracket arm, radiating from a central hub assembly, four  pendant stems, and a ballast enclosure with (2) two-lamp integral electronic ballast.

b.
Luminaries shall be enclosed, gasketed and dust tight with UL listing for Class II Groups E, F and G Class III locations. Luminaire shall consist of a cast glass Upper prismatic reflector and lower prismatic refractor, providing both up and down light distribution, each with a minimum downlight component to be 85-percent of the total fixture output.  Luminaries shall have a spun aluminum band at the juncture between Glass elements, with stainless steel bails creating positive cam pressure between the Aluminum band and upper die cast aluminum fitter. Luminaries shall have 3/4-inch NPT thread at top center and gaskets between glass refractor/reflector assembly and between reflector and aluminum fitter.   Overall dimensions of luminare globe shall be 11-5/32-inch in diameter and 11-7/16-inch in height. Luminaries shall be as manufactured by Holophane globe luminare with no wire guard or approved equal.

c. 
Luminaries shall be mounted to cast aluminum bracket arm via 3/4-inch threaded      conduit nipple.  Bracket arms shall be similar in design, construction and performance as manufactured by Holophane and shall have a cast aluminum cap to cover large threaded area.
d. 
Bracket arms shall be attached to a 12-gauge CRS 4-inch cube splice box, and a         12-gauge CRS 3.75-inch square cover plate.  The splice box shall be pendant mounted from (4) 1/2-inch diameter steel stems. 


e.
 Lamps shall be 24 watt LED.

f. 
Fixture manufacturer shall be similar In design, construction and performance as manufactured by Apogee Translite Inc., Clear-Vu or approved equal.
2.13 
Wall Director Down Light ( 45 Watt LED Lighting Fixture)

a. 
Wall director down light shall be medium base mounted with junction small box and with high power ballast mounted inside the housing and factory pre-wired with a quick disconnect plug for mating to the socket.
b. 
The fixture shall be similar in design, construction and performance as manufactured by Kim Lighting or approved equal.

c. 
Wall Director down light shall be either Type II (wide) or Type IV (forward-throw) depending on application.


d. 
The fixture shall be furnished and installed with a 45-watt LED lamp, unless otherwise noted on the Contract Drawings
2.14 
Station LED Handrail Fixtures
a. The New York City Transit station LED handrail fixture shall be a complete unit of continuous linear LED and handrail supplied from a single manufacturer. The LED shall be installed in each handrail as indicated on the contract drawings.

b. The LED handrail fixture shall have the following performance requirements:

1. Asymmetric light distribution, based upon Wagner LED LumenRail 70o (45° above nadir) (matte lens) photometry.
2. Symmetric light distribution, based upon Wagner LED LumenRail 120° (matte lens).

3. General:
a. >205 lumens/foot

b. >3.57W/foot on 24V DC driver

c. ≥ IP 67

d. UL/ETL listing
e. Extruded polycarbonate lens
f. Color temperature: 3500K in line with IESNA LM-79 testing
g. Color Rendering Index: CRI > 80
h. Color Temperature: Ra > 80
i. Service Life > 50,000 hours
j. Lumen Depreciation: L70 at 50,000 hours
k. Color Variation: within 3 Standard Deviation Color Matching (SDCM)
l. Ambient operating temperature: -40°F to +120°F
m. Remote electronic driver (switched)

c. Furnish and install LED array with protection mechanisms to protect string failure like individual LED shorts or open.

d. LED shall have minimum lifetime L70 of 50,000 hours per US DOE Caliper Test for solid state LED lighting. The thermal resistance shall be less than 10 degrees C/Watt to allow heat transfer from junction to the LED bar/strip.

e. LED solid bar/strip shall be encased in clear silicon compound or clear polyurethane which is outdoor wet location listed. Polyurethane shall be UV stabilized.

f. LED bar/strip shall be factory installed/secured in the stainless steel handrail and shall be tamper resistant; i.e., the lens and the LED bar/strip cannot be removed without special tools.
g. Lighting control gear including drivers and batteries shall be located in a remote IP67 rated enclosure not accessible to the public.

h. Emergency LED to have a 4-hour emergency battery to meet 1fc minimum requirements as per NFPA 101.

i. The LED Handrail shall have the following requirements:

1. Materials: LED light handrail shall be made of stainless steel alloy 316, schedule 40 thickness with 1.67 O.D. See Architectural drawings and specifications section 5B for details of fabrication and installation of handrail system.

2. Finish: Stainless steel material-No. 4 brushed finish.
j. LED Driver:

1. LED handrail light fixture shall automatically switch to the rechargeable battery power source in case of failure of normal power to the LED handrail driver. The battery shall be of sufficient capacity to power the LED handrail for at least 4 hours and to maintain minimum 1 FC illumination level at the walking surface.
2. LED drivers shall be 120VAC input and 24VDC output and of adequate wattage for the connected load.

3. LED driver shall provide regulation to the LEDs such that the light output is held in 10% of the normal light output over the course of the entire battery discharge for the rated time.

4. LED driver shall provide LED bar/strip over current protection, over voltage protection, over temperature protection and short circuit protection.

5. LED driver shall be fully encapsulated with IP67 level.

6. Use Sta-Kon Push in Luminaire disconnect by Thomas & Betts or approved equal, to connect LED driver to branch circuit.

7. LED driver shall be in compliance to worldwide safety regulation for lighting.

8. LED driver shall be suitable for dry/damp/wet locations.

9. LED driver shall carry five (5) years warranty.

k. Charger and rechargeable battery:

1. Battery pack shall be rechargeable.

2. Battery pack cycling life shall not be less than 2000 charging cycles with 80% battery capacity retention.

3. The 80% battery capacity shall supply a minimum of 4 hours of operation to the LED handrail light fixture.

4. Battery pack shall include low voltage disconnect and overcurrent, overvoltage protection features. 

5. Battery shall meet UL924 code requirements. In additional to UL 924, the battery pack shall last for a minimum of four hours under emergency conditions.

6. Battery charger shall meet FCC part 15, Subpart B for Class B Digital Device requirements of conductive and radiated emissions for consumer products. Switching frequency shall be greater than 40 KHZ.

7. Warranty Period for the rechargeable batteries shall be 10 years from the date of installation. 
l. Quality Assurance:

1. Single Source Responsibility: All work in this section shall be engineered, designed and fabricated by a single source company which specializes in illuminated ornamental handrail fabrication.

2. Installer Qualification: Arrange for installation by an installer experienced in successful installation of complex LED handrail systems. 

3. LED handrail shall be installed under the supervision of handrail manufacturer and all components of LED handrail including LED bar/strip/lens and hardware shall be tamper proof. 

4. Handrail manufacturer shall guarantee that the parts and material installed will be made available for at least 10 years after installation at site.

m. Required submittals:

1. LED handrail sample shall be submitted by the contactor to the Engineer for approval prior to the fabrication of the LED handrail for the project.

2. Bill of materials for the LED bar/strip and related circuitry.

3. Certified Photometric Test results conducted under LM79 and LM80 standards for solid state luminaires.

4. Certified IES Photometric curves for all distributions shown on the Contract Drawings.
n. Acceptable Manufacturers:

1. Wagner

2. Cole Lighting
3. Or approved equal
2.15 
Photoelectric Control

a. 
LED lighting fixtures at the entrance to stairways, on outdoor station platforms, and where indicated on the Contract Drawings, shall be controlled by a normally open photoelectric control with a load rating of 1800 volt-amperes at 120 volt AC, similar in design, construction, and performance as manufactured by Precision Multiple Controls, Inc., or approved equal.  The photoelectric control shall be closed during the day, completing the contactor control coil circuit and holding the contacts open and shall be open at night, de-energizing the control coil circuit of the contactor and allowing its contacts to close.  The photoelectric control shall be adjusted in the field to turn the lights on when the natural light intensity falls to about five foot candles.  The turn-on and turn-off differential shall be 0.45 to one foot candles.  The photoelectric control shall provide fail-safe operation and turn the lights on in the event of a malfunction in the control.  Power to the photoelectric control shall be from the line side of the contactor.  The setting of the photoelectric control shall be to satisfy field conditions. Care should be taken to eliminate reflections or other forms of light being cast on the cell during the night for prolonged periods of time.

b. 
Remotely Controlled Contactor: The Contactor shall be 100A, 208Y/120 volt, 60 hertz, 3 phase, 4 wire service, normally closed, similar in design, construction and performance as manufactured by MDI Inc. or approved equal, with solid neutral. It shall be installed in NEMA 12 enclosure. 
c. 
The switches shall be mounted in the lighting panel.  A test switch shall be furnished and installed at the panel board.

2.16
Spare Parts
a. The Contractor shall furnish quantities, of the same type of the equipment furnished and installed under this Contract as follows:


	Specification paragraph
	Description
	Quantity

	1.1f
	Provide spare luminaires    

of each type installed in the 

Contract:

	10% of 
quantity shown on Contract Drawings; minimum two (2) spares per type.

	
	
	


If equipment or component furnished and installed under this Contract is not shown on the above list as a result of Approved Equal substitution, the Contractor shall furnish the same quantity of the spares for the substituted equipment as shown in the above Table for the equipment being substituted.
3.0 
EXECUTION
3.1 
General

Install all electrical systems as indicated on Contract Drawings and in accordance with manufacturer's written instructions.  All complete systems shall be in compliance with the National Electric Code.
3.2 
Preparation

a. 
Review installation procedures under other sections and contracts and coordinate them with the work specified herein.

b. 
Notify other contractors in advance of the installation of the work included herein to provide them with sufficient time for the installation and coordination of interrelated items that are included in their contracts and that be installed in conjunction with the work included.

3.3 
Lighting Fixture Installations

a. 
All lighting fixtures shall be installed in a neat and workmanlike manner and be mounted evenly and in line as indicated on the Contract Drawings.  If, at any point, the subway construction shall not permit the installation of the type of fixture shown on the Contract Drawings, the Contractor shall install a fixture of a type as directed by the Engineer.  Where bracket fixtures are required, each fixture shall be adjusted to suit local conditions.  Where pendant fixtures are required, approved suspension devices or rigid fittings shall be supplied and installed.  Stems for pendant fixtures shall be furnished and installed where necessary to make the height of all lamps uniform and in the same plane parallel to the finished floor, the height of the plane being dependent upon the minimum height of the ceiling in the areas indicated on the Contract Drawings.  All steel and ceiling heights shall be verified in the field.  All steel parts for the attachment of fixtures shall be hot-dip galvanized.  Lead gaskets shall be furnished and installed between dissimilar metal mounting surfaces and metal to masonry interfaces.  In all stairways, public spaces or other locations will low ceiling, the minimum clearance from the bottom of light fixture or wireways shall be 6’-8”.  All light fixtures or wireways mounted on wall near ceiling shall not protrude more than 4” away from wall when below 6’-8”.

b. 
The mounting of continuous trough for lighting fixtures shall be as specified in paragraph 2.1, Station Lighting Fixtures.  The Contractor, in conjunction with the fixture manufacturer, shall prepare fixture and trough layout drawings for the approval of the Engineer prior to fabrication of material.  These drawings shall show the exact location of the fixtures, trough sections, coupling plates, expansion joints, conduit connectors, changes in elevation, signal locations, transition pieces, blank covers etc.

c. 
In a two-source system, lighting fixtures shall be supplied alternately from each source and phased as shown on the Contract Drawings for a single source.

d. 
The Contractor shall remove all signs, starting or holding lights, annunciators, paging loudspeakers, communications cable and conduit, and radio antenna cable, existing lighting and power cables, conduits and fixtures, which interfere with the installation, and relocate them to clear lighting fixtures and other electrical equipment including new conduit installations at no additional cost to the Contracting Party or The Authority.  Where, in the opinion of the Engineer, the installation of fluorescent fixtures obstructs the reading of the various signs, these signs shall be removed and relocated.

e. 
All fixtures shall be grounded; no insulating joints shall be required.

f. 
Where the existing lighting fixtures and other electrical equipment is obstructed or is in physical interference with the installation, equipment shall be removed and reinstalled as required.

g. 
Station lighting fixtures shall be mounted on raceway channels where shown on the Contract Drawings.  The raceway channel shall serve as a combination wireway and fixture support.  Galvanized channels, hangers, rods, connectors, stud nuts, closure strips, joiners, end caps, etc., similar in design, construction and performance as manufactured by Kindorf Co., or approved equal, shall be furnished and installed as shown on the Contract Drawings, as specified herein.  The Contractor shall submit drawings detailing the mounting of Station lighting fixtures for the Engineer's approval prior to installation.

h. 
The contractor shall furnish and install the necessary mounting hardware for all Station lighting fixtures consisting of, but not limited to, the following: hangers, braces, angles, rods, spacers, etc.

i. 
Supports necessary for mounting the station lighting fixtures shall be furnished and installed. The supports and method of support shall in general conform to the Contract Drawings. Detailed drawings showing the various proposed methods for mounting fixtures shall be submitted for the approval of the Engineer prior to installation.

j. 
The Contractor shall install, wire, and illuminate five (5) fixtures with trough and associated raceway for use as a test pattern in each control area and each platform to be inspected and approved by New York City Transit.  No further light fixtures and trough shall be installed until New York City Transit’s 
approval is obtained.  Upon approval from the New York City Transit, the exact mounting height will be determined and the Contractor shall complete the remaining light fixtures installation.

3.4 
Clean Up

a. 
The Contractor shall execute cleaning, during progress of the Work, including periods when Work is suspended and at completion of the Work.

b. 
Requirements of Regulatory Agencies:  In addition to the requirements herein, maintain the cleanliness of the Work and surrounding premises within the Work limits as to comply with federal and local fire and safety laws, ordinances, codes and regulations.  Comply with all federal and local anti-pollution laws, ordinances, codes and regulations when disposing of waste materials, debris and rubbish.

c. 
The Contractor shall Schedule Cleaning and Disposal Operations:  So that dust, wash water or other contaminants generated during such operations do not damage or mar painted or finished surfaces.  To prevent accumulation of dust, dirt, debris, rubbish and waste materials on or within the Work or on the premises surrounding the Work.

d. 
Waste Material Disposal: Dispose of all waste materials, surplus materials, debris and rubbish off the Project site.  Do not burn or bury rubbish and waste materials on the Project site.  Do not dispose of volatile or hazardous wastes such as mineral spirits, oil, or paint thinner in storm or sanitary drains.

e. 
Cleaning Materials:  Use only cleaning materials recommended by manufacturer of surface to be cleaned.  Use each type of cleaning material on only those surfaces recommended by the cleaning material manufacturer.  Use only materials which shall not create hazards to health or property.

f. 
During Construction: Keep the Work and surrounding premises within work limits free of accumulations of dirt, dust, waste materials, debris and rubbish.  Keep dust generating areas wetted down.  Furnish suitable containers for storage of waste materials, debris and rubbish until time of disposal.  Dispose of waste, debris and rubbish off site at legal disposal areas.

g. 
When the project is completed, the Contractor shall:  Remove and dispose of all excess or waste materials, debris, rubbish, and temporary facilities from the site, structures and all facilities.  Remove spatter, grease, stains, fingerprints, dirt, dust, labels, tags, packing materials and other foreign items or substances from interior and exterior surfaces, including luminaire lenses and other reflective surfaces; equipment, signs and lettering.  Repair, patch and touch-up chipped, scratched, dented or otherwise marred surfaces to match specified finish.  Remove paint, clean and restore all equipment and material nameplates, labels and other identification markings.  Clean all floors, slabs, pavements, and ground surfaces.  Maintain cleaning until Substantial Completion.

3.5 
Testing

a. 
The Engineer reserves the right to require such tests, after installation, as in his opinion may seem adequate and reasonable to demonstrate that the work has been properly performed. All apparatus, labor, and other facilities necessary to perform the tests shall be provided. Any work, which in the opinion of the Engineer, is found to be defective, shall be replaced.

b.  Submit documents and perform tests as required.  Provide, A (certifications), B (visual inspection & mechanical tests), and C (electrical tests) for the systems and system components as indicated below.  Where NA (Not Applicable) is indicated, no tests are required by this specification section.
	DESCRIPTION
	A
	B
	C

	SYSTEM COMPONENTS
	
	
	

	Station Lighting Fixtures
	UL listed
	Paragraph 2.1
	NA

	Emergency Lighting Fixture (ELM)
	UL listed
	Paragraphs 2.3 
	NA

	Fuse Holders & Fuses
	UL listed
	Paragraph 2.5
	NA

	Industrial Lighting Fixture
	UL listed
	Paragraphs 2.7, 2.8
	NA

	Lamps
	UL listed
	Paragraph 2.2
	NA

	Photocell
	UL listed
	Paragraph 2.15
	NA

	Entrance Post Light
	UL listed
	Paragraph 2.11
	NA

	Globe 4x Pendant
	UL listed
	Paragraph 2.12
	NA

	LED Handrail Fixture
	UL listed
	Paragraph 2.14
	NA

	
	
	
	


c. 
Acceptance of installed equipment shall be based on compliance with the specifications and on test results that meet stated values in the specifications or standards
Submittal Approvals

	Item
No.
	Paragraph
No. 
	Submittal
	Approval By
(Engineer or Designer)

	1
	1.5
	Parts and Tools lists
	Engineer

	2
	1.5
	Samples
	Engineer and Designer

	3
	1.6
	Test reports, simultaneous with 2.1-2.15 submittals
	Designer

	4
	2.1 to 2.15
	Show drawings and catalog cuts for lighting fixtures
	Designer




Notes:

1. This table does not include approvals for “or-equal” proposals.  Approvals for “or-equal” proposals are covered in information For Bidders, Paragraph 9 and Specification Section 1B, General Clauses, Paragraph 1.38.

2. This table does not include approvals for Operation and Maintenance Manuals.  For submittal requirements and approval of manuals refer to Specification Section 1L, Operation and Maintenance Data.
	REVISIONS

	#
	DATE
	SECTION / PARAGRAPH
	APPROVED
	REASON
	CHANGE

	1
	11/14/00
	2.8
	G. Reves
	Update
	Changed incandescent fixture to fluorescent fixture

	2
	03/09/05
	Various
	G. Reves
	Due to standard change
	Changed from T-12 to T-8 fluorescent lamps

	3
	05/30/06
	2.1(p), 2.6(e)
	G. Reves
	Update
	Deleted requirements for threading only end of rod and called for a painted metal shroud

	4
	08/11/06
	1.7(l)
	G. Reves
	Change material thickness for ease of manufacturing
	Changed thickness of splice box from 0.125 inches to 0.090 inches to facilitate manufacturing. Rearranged test for easier reading. 

	5
	11/12/07
	3.5
	G. Reves
	Request by Program Services
	Revised Testing Section

	6
	12/08/09
	2.3,2.12,2.13
	G. Reves
	Update
	2.3 – deleted 600VDC emergency lighting system, added LED/battery system
2.13 – HPS glove indicator lamp changed to LED lamp

2.12 – Deleted mercury vapor fixture

	7
	05/04/11
	2.4(a), 2.4(b)
	S. Shah
	Revised
	Changed ballast catalog number and specs to comply with FCC (EMI, RFI) requirements

	8
	05/13/11
	2.3(1)(a)
	J. Esposito
	Revised
	Deleted manufacturer section added

	9
	09/06/11
	Various
	J. Esposito
	Update
	Deleted 2.9, updated various sections

	10
	10/14/11
	1.3
	J. Esposito
	Added Subsection
	Added 1.3(C) for radio interference testing

	11
	12/09/11
	All
	J. Esposito
	Updating
	Updated to salient Specification

	12
	01/04/12
	1.3(C), 2.4(B)
	J. Esposito
	Updating
	Updated to comply with Communications Engineering requirements. 

	13
	09/21/18
	Various
	J. Esposito
	Updating
	Updated to include fluorescent and LED station Lighting Fixtures -Various sections; Added Handle Ties to 1.7j; Replace Saftronics contactor with MDI Inc in 2.15b. Included new paragraph on LED lighted handrails, reformatted entire specification section.

	14
	6/15/19
	Entire section
	J. Esposito
	Updating
	Incorporated HNTB modifications.

Updating section 2.2 LED Lamp requirements; updated spare light requirements in 1.1f; included USA LED as acceptable manufacturer in 2.2b2.  Included spare parts table; included Clear Vu as acceptable manufacturer in 2.1b.

	15
	6/28/19
	2.2
	J. Esposito
	Updating
	Updated Manufacture and Warranty.

	16
	8/13/19
	1.7e, 2.9
	J. Esposito
	Updating
	Eliminated subparagraph 1.7e
(as repeated in 1.6d1); Revised paragraph 2.9 & included Pit lighting

	17
	9/13/19
	2.11b, 3.3a
	J. Esposito
	Updating
	Added note for sealing openings for globe fixture in paragraph 2.11b; Added minimum height and clearance in low ceiling areas in paragraph 3.3a 

	18
	9/24/19
	1.7d 
	J. Esposito
	Updating
	Deleted section due to fact it is covered elsewhere.

	19
	9/17/19
	2.2b4(e); 2.2b4(t)
	J. Esposito
	Updating
	Revised IP rating to IP65;  Included shatter-resistant coating for glass tubes.

	20
	3/13/20
	Entire section
	J. Esposito
	Updating
	Grammer updating and Fixture sizing included.


�FCC Class B CfR 47 (etc.) (Residential) is sufficient.


�Call and get sample


�97- and 99- line; but NYCT wants to move towards smaller form factor luminaire with lamps (on-board driver) – one-stop replacement 


�Retrofit for station fixture


�Dualite; Apogee has one single unit.  90 minutes? Confirm duration.


�Find 3500K replacement (add mounting height dependency)


�Needed for attic stock.  Use language “2 for every 10” etc. No – “two of every type”


�DOR if DB, over $25million





3/23/98                                     CONTRACT (MASTER)
16HS - 1
3/13/20                                                  Master                 
16HS - 34

