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	Specification Section 16BA – Station Electrical Work





1.0  GENERAL

1.1 Scope of Work

a. The Contractor shall furnish all labor, materials, tools and equipment necessary for electrical work as indicated on the Contract Drawings or specified. The work shall include, but not be limited to the following:

1. Removal and relocation of existing electrical equipment where indicated on the Contract Drawings or that interferes with any and all work of other trades and contracts involved in this project.

2. The maintenance of all existing electrical feeders, circuits and equipment disturbed in the process of construction that will not be removed, relocated or replaced.

3. Making all changes, additions and connections as indicated or required for a completed electrical systems.
4. The furnishing and installing of all material and equipment necessary to complete the electrical work for a complete electrical system on the platforms, mezzanines and adjacent areas of the stations including but not limited to the following:

(a) Power equipment.

(b) Meter pans.

(c) Distribution boards and panel boards.

(d) Receptacles and switches.

(e) Transformers.

(f) Heaters and Air Conditioners.
(g) Conduits, boxes and fittings.

(h) Wire and Cable.

(i) Rubber mats.

(j) Any other electrical work indicated or specified.

b. Furnishing and installing temporary electrical power and lighting.

c. All wiring shall be placed in rigid steel heavy wall conduit and comply with the specifications for conduits, outlet boxes, pull and junction boxes, wires and cables, grounding, etc., as set forth in these specifications and as noted herein.

d. The electrical work shown on the Contract Drawings and to be performed under this section of the specifications shall be related, but not limited, to the following sections:
1.2  Related Sections

a. Station Lighting Fixtures-Section 16HS.

b. Wire and Cable-Section 16C.

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

d. Electric Heat Tracing-Section 16WA.

e. Testing-Section 16Q.

f. Not Used
g. Mercury Containing Lamps and Equipment Removal-Section 12F

h. PCB Containing Fluorescent Light Fixture Ballast Removal-Section 12P.

i. Station Painting-Section 9/9AS

j. Galvanizing-Section 9M.

1.3  Quality Assurance

a. The equipment covered by these specifications shall be standard 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 apparatus or materials or electrical equipment of the same kind, type or classification and being used for identical types of service, shall be made by the same manufacturer.

1.4  References

a. Requirements of Regulatory Agencies

b. All electrical 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.

c. All electrical work including equipment furnished under this section shall comply with, but shall not be limited to the following standards and supplements thereto.

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 Laboratories 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

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 five(5) copies of the following:

1. Shop Drawings of the equipment with full details (plan, elevation, side views and bill   of materials of the components where applicable).

2. Preliminary Operation and Maintenance Manuals.

3. Final Operation and Maintenance Manuals.

4. Spare Parts List.

5. Special Tools List.

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

1. New York City Transit Contract Number and Project Name.

2. Name of Contractor, address and phone number.

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

4. Locations or points at which materials or equipment are to be installed in the work.

c. All shop drawings for any work that includes several components shall be submitted as a package in booklet form.  The booklet shall have index page indicating item number, manufacturer’s name, item description and page number.  No piece-meal submission shall be accepted.

d. Shop drawings should contain only one discipline for each trade.  Two or more disciplines should not be mixed in one shop drawing.

e. All written correspondence from the Contractor shall have New York City Transit Contract Number and Project Name.

f. Failure to submit shop drawings or written correspondence without required information shall be cause for their return without examination.

1.6 Job Conditions
   a. Schedule of Work Procedures / Bulletin Approval:

The Contractor shall submit a schedule of procedures 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 and approved shop drawing (s) for the work to be performed have been returned to the Contractor.


1. A step-by-step description of the electrical work that will be performed. Examples of descriptions include: the transition from existing to temporary electrical equipment, the transition from temporary to new electrical equipment, equipment that will be taken out of service, equipment that will replace out of service equipment, the location where equipment will be installed, the approximate time to complete each phase of the work including outages.

2. An existing and proposed one-line diagram. Temporary one-line and temporary equipment layout diagrams shall be provided as required.

3. A list of affected critical and non-critical loads shall be included.




4. 
An existing and proposed temporary lighting layout as specified in paragraph 16BA-1.7v.
   b. General Requirements:

        1. 
Removal and Relocation Of Equipment:  The Contractor shall remove existing electrical equipment, consisting of switches, conduits, boxes, fittings, wire and cable, heaters etc., which are not to remain in service or as shown on the Contract Drawings and as directed by the Engineer.  All existing equipment (except lighting fixtures, distribution boards, and panel boards) 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 be disposed by him.  The Contractor shall deliver the lighting fixtures, distribution boards, and panel boards to NYCT Maintenance of Way in an-as is condition.  The Contractor shall remove conduit and cable associated with signage and electric clocks. The Contractor shall maintain in service all lighting circuits disrupted by this relocation.  The Contractor shall supply all conduit, boxes and wire required for the relocation.  All materials installed for the relocation shall be of the same types and sizes as those removed.  All conduits shall be painted to match the surface, as specified in Section 9AS- Station Painting.  The Contractor shall refer to paragraph 1.6(b) (12), for work related to removals.

        2.  Power Supply:  Power shall be obtained from the three phase, four wire, 60 hertz, 208Y/120-volt AC service of the Consolidated Edison Company of New York, Inc. (hereinafter referred to as Con Edison), as indicated on the Contract Drawings.  The Power from the Railroad shall be available from the contact and negative rails at 600 volts DC.

        3. Temporary Service:  The Contractor shall furnish and install a temporary 208Y/120VAC, 3-phase, 4-wire electric service.  This service shall be obtained directly from Con Edison and be furnished complete with main disconnect, over current protection, meter pan, branch circuit breakers, and wiring as required.  However, the Contractor may use the existing services if these services meet the conditions stipulated in Specification Section 1B Paragraph 1.7 for utilizing the existing electrical services.
(a) 
The Contractor shall make all necessary arrangements, and pay for permits and inspections and Con Edison charges for the temporary service installation.  Temporary systems shall comply with and meet the approval of Underwriters Inspection Agency authorized for the project.

(b) 
Temporary service meter shall be registered in the name of the Contractor and all energy charges for furnishing temporary electric power shall be borne by the Contractor.

(c) 
Upon completion of the work, but prior to acceptance by New York City Transit, he Contractor shall remove all equipment associated with temporary service.  The cost of removals shall be included in the bid price.

        4.  
Permanent Electric Power Service and Equipment: It shall be the responsibility of the Contractor to obtain from Con Edison, all information required relative to connecting to their power supply.  The Contractor shall abide by their requirements and if disagreement arises shall inform the Engineer of any disagreement.  The Engineer shall then consult with the utility company and any decisions resulting there from shall be binding on the Contractor.
(a)  Where changes in location of permanent service facilities are required or where power supplies are installed as excess distribution facilities by Con Edison for which charges are made, the Contractor shall pay charges to the Company when directed by the Engineer.  New York City Transit shall reimburse the Contractor for charges.  Certified bills shall accompany all Contractor requests for reimbursement.

(b)   All utility service equipment shall be subject to the approval of Con Edison.  The Contractor shall submit shop drawings showing the proposed utility service equipment to Con Edison for compliance with the company's requirements as to service and metering arrangements including property line splice box, current transformer cabinet and termination devices, etc.  Approval by Con Edison shall be submitted to New York City Transit together with shop drawings for New York City Transit approval.

        5.  Grounding:  No ground connections to the track rails or to the neutral conductor of the Con Edison Company service conductors shall be permitted.

        6.  Connections to Live Circuits:  All disconnections and connections to live circuits of the existing lighting system shall be carried out only when and as directed by the Engineer who shall arrange to have the circuits de-energized for sufficient periods of time to permit the making of cuts, disconnections and connections.  The Contractor shall coordinate with Con Edison for location of property line splice box.

        7.  Existing Circuits: Where the Contractor disturbs existing circuits, all wires shall be disconnected in the boxes and the exposed ends taped and tagged as specified in Section 16C.

        8. 
Samples of Electrical Equipment: The Contractor shall submit samples of coated conduits and lighting fixtures for approval before proceeding with the electrical work.

        9.  Special Requirement for Approval Of "Or Equal" Electrical Devices:  The electrical distribution system as specified and shown on the Contract Drawings has been designed to provide system protection and selectivity on inrush, arc flash, starting, normal over-current and ground fault conditions.  Any request to install devices other than those specified and shown on the Contract Drawings shall include sufficient information to determine their equality with the devices specified.  This information shall include, but not be limited to, the following:

    (a)   For fuses and circuit breakers, time-current curves for the proposed devices    

 comparing them to the devices specified and shown on the Contract Drawings.  Manufacturer's curves shall be considered acceptable for this purpose of system protection and selectivity.

(b) 
For transformers, the percent impedance and X/R ratio as supplied by the proposed manufacturer shall be considered acceptable for this purpose of system protection.

(c) 
In addition, at the discretion of the Engineer, the Contractor shall be required to provide a complete system coordination and arc flash study to show equality of the proposed devices, prior to their approval.

10. Painting And Identifying Equipment:  Surface mounted sheet steel boxes, covers, doors, conduits and trims shall have all surfaces cleaned with an approved solvent to remove all grease and oils, then spray one coat of galvanizing primer, MIL-DTL-24441/20, with a minimum coat thickness of 1.5 mils, or equal. Permit this coating to air-dry before applying the priming coat and baking.  Follow with undercoat and bake, then apply finish enamel coat and bake.  Undercoat and finish coat shall each have a thickness of 1.0 mil minimum.  The finished enamel surface shall be smooth and not show any blisters, pinholes or other surface defects.  Samples of all materials used for primer, undercoat and enamel finish shall be submitted for approval before using.

(a)   Flush mounted sheet steel boxes shall be painted with a heavy brush coat of asphaltum emulsion in the shop and an additional coat of asphaltum emulsion in the field.

(b)   All Cor-Ten steel equipment shall be painted as follows:

a.) All surfaces shall be given two (2) coats of approved primer.  The first coat shall be primer, Formula M-1 NYCT Specifications and the second coat shall be red primer, Formula M-20 NYCT Specifications.

b.) All interior surfaces shall be given two (2) coats of approved gray enamel paint, Formula M-11 NYCT Specifications.

c.) All exterior surfaces shall be given two (2) coats of approved finishing paint, of color to match the surrounding structure as directed by the Engineer.

 (c) 
All service end boxes, current transformer cabinets, meter pans, electric service enclosures, wire and cable troughs, safety switch boxes, panel board trims and other equipment as required shall be identified by nameplates having the designations as directed by the Engineer.  In general, nameplate information shall include the name of the piece of equipment, voltages and phase at the equipment, and phases terminated in the equipment and incoming feeder and conduit sizes.  A list of the nameplate designations shall be submitted for approval before any engraving is done. Refer to standard drawing E-2052 for exact size and inscription of nameplates.
 (d) Immediately after installation, all electrogalvanized threaded rods shall be thoroughly cleaned with an approved solvent to remove all grease and oils, then sprayed with one coat of galvanizing primer, MIL-DTL-24441/20, with a minimum coat thickness of 1.5 mils.  Permit this coating to air-dry before applying the prime coat.

 (e) All conduits, boxes, fittings, mounting steel and threaded rods for electrical equipment shall be painted after installation, as specified in Section 9AS- Station Painting.

         11. 
Existing Conditions And Relocation:  The Contractor, before submitting his proposal, shall visit the site and be responsible for having ascertained local conditions, such as, but not limited to the 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 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 information.

 (a) 
It is anticipated that several branch circuit conduits and lights 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 to remain which shall be relocated or rerouted.  The Contractor shall allow for and accomplish these rework items to suit field requirements and conditions.

 (b) 
When working with existing equipment or wiring systems, care shall be taken to avoid damage to and shutdown of process equipment as the station shall be in operation 24 hours a day during renovation.  Prior to working in an area, the Contractor shall examine existing conditions.  Any defects caused by the Contractor may result in the Contractor being held liable for damage to existing equipment.

 (c) 
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, that condition shall be reported to the Engineer for a remedy.

 (d) 
Where existing empty conduits are to be used for new wiring systems, they shall be assumed to be in poor condition requiring prior "make ready' work before using.  A wire brush reamer shall be pulled through prior to wiring and, if necessary, water accumulations shall be pumped or blown out.

      12. Removals: As indicated on the Contract Drawings, and  indicated herein, certain equipment and wiring systems are being taken out of active service permanently and the Contractor shall perform all work required to remove or safely abandon existing systems.  The Contractor shall visit the site and estimate the extent of removal work prior to bidding the job.  The Contractor shall also refer to paragraph 1.5 B. for work related to removals and relocation of equipment.  The following describes the intended work for removals.

 (a) The Contractor shall arrange for the safe de-energization of all electrical equipment.

 (b) 
The Contractor shall demolish and/or remove all existing unused and abandoned AC and DC lighting fixtures, panel boards, distribution boards, emergency battery operated lights and equipment, light switches, receptacles, heat trace components, heaters and heater switches, signage and clock equipment electrical ventilation fan and equipment, boxes, fittings, hangers, supports, trough, conduit, cables and other electrical equipment and devices associated with the electrical systems in the station areas including all rooms and platform overhang.  The Contractor is cautioned that 600V DC heaters and wires probable contain asbestos containing materials and are to be removed by the Authority’s asbestos abatement Contractor.
 (c) 
Feeder and branch wiring, conduits and boxes routed exposed shall be removed in their entirety by the Electrical Contractor in areas where the equipment is not reused or as shown on the Contract Drawings.

 (d) 
Feeder and branch wiring and conduits in earth, concrete slabs or masonry shall be abandoned in place, except that wiring ends shall be cut off (or removed) at the conduit mouth by the Electrical Contractor.  When feeder and branch wiring and conduits interfere with the installation of any new project work they shall be removed in their entirety by the Electrical Contractor.  Conduits which exit floor slabs and walls shall be cut or hammered down one inch below floor level or wall and filled with cement mortar to the extent possible.

(e) 
Voids shall be filled with epoxy concrete or other approved patching material to floor or wall level to match the surrounding concrete finish by the Contractor.
 (f) 
Generally, all equipment, boxes, fixtures, etc., unused and abandoned shall be removed from the site and disposed of at the Contractor's expense, or delivered to an on-site storage area where the Engineer directs.
 (g) 
Remove all abandoned and unused conduits, boxes, wires, etc. along the stair walls and ceilings and platform overhung.  The new conduits shall be concealed in walls and ceilings whenever possible.  If the concealment is not possible relocate active conduits to intersection of wall and ceiling and conceal in soffit only after receiving written approval.
      13. Locations-Approximate:  The locations of equipment, boxes, switches, outlets, and similar matters as shown on the Contract Drawings are approximate only and exact locations shall be determined in the field.  In case of interference with other work or of erroneous locations with respect to equipment or structures, the Contractor shall furnish all labor and materials to complete the work in an approved manner, at no additional cost to the Authority.
      14. Drawings-Diagrammatic:  Conduits and wiring are shown diagrammatically only and in some cases only circuit numbers or homeruns are shown.  The Contractor shall furnish, install, and place in satisfactory condition ready for operation, all conduits, cables, and other material needed for lighting, power, and other electrical systems shown or indicated on the Contract Documents.  Additional conduits and the required wiring shall be installed by the Contractor wherever needed to complete the installation of the specific equipment furnished and to meet NEC requirements at no additional cost to the Authority.

      15.
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 scratched or base surfaces of factory painted equipment shall be touched up with the same color and type of paints as used originally.

      16. Close out Procedures:  General coordination is required.  Close out procedures shall be sequenced properly that work shall not be endangered or damaged, and every required performance shall be fully tested and demonstrated.

 (a) 
System performance test runs are required.  Test runs of electrical systems shall be coordinated with test runs of equipment served.

  (b) 
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.

  (c) 
Cleaning and lubrication is required.  After final performance test run of each electrical system, the Contractor shall clean system both externally and internally and comply with manufacturer's instructions for lubrication. The Contractor shall remove excess lubrication, touch up minor damage to factory-painted finishes.

      17. 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 and complete electrical installation.

b. The Contractor shall familiarize himself with the installation requirements of the local electrical utilities, and furnish and install the equipment in complete accordance therewith.

c. The Contractor shall perform all operations necessary to install, adjust and put into satisfactory operation all electrical equipment.

d. The Contractor shall furnish and install conduits, cable and electrical connections, adjustments, and test of mechanical equipment that need electrical power.

e. Providing and installing all required system and equipment grounding as required to properly ground all systems and equipment in conformance with the requirements of the NYC Transit Authority and NEC and best modern practice using the existing grounding system availability.

f. 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 shall be maintained without interruption and power on all other circuits shall be maintained with a minimum of power interruption.  If necessary, the Contractor shall furnish and install a generator located on the street to provide continuity of service.  The Contractor shall furnish 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 New York City Transit’s pertinent departments.

g. Before cutting or removing any existing cable, the Contractor shall make sure the cable has been properly identified, de-energized, grounded or otherwise made safe.  Inform affected divisions as power, signal and lighting division and verify prior to start of work.  The bulletins will be required and approval prior to the performance of this work.

h. All electrical work which affects station operation shall be done during off peak hours unless otherwise permitted by the Engineer.

i. All electrical equipment enclosures shall have no knockouts, nor shall they be drilled for more than the actual conduits entering them.  All electrical equipment shall be made to minimize equipment size.

j. When any of the existing electrical equipment shown on drawings is relocated and reused, the Contractor shall extend the existing raceways or conduits and wire of the same size, type and number up to the new location of the equipment.

k.   All floor mounted electrical equipment, such as switchboards, free standing equipment, etc. shall be installed on a four inch thick concrete pad or as indicated on the Contract Drawings.  The pad shall be extended four inches beyond the base plan of the equipment or as shown on the Contract Drawings.

l. All electrical equipment in electrical distribution rooms and panel rooms shall be installed on hot dipped galvanized steel channel 1½” X 1½” 12 gauge thick with holes on the web. similar in design, construction, and performance as manufactured by Thomas & Betts or approved equal.  All channels installed for mounting lighting fixtures, troughs and conduits shall be 1½” X 1½” 12 gauge thick as manufactured by Thomas & Betts or approved equal with rod, fitted with a metallic shroud and painted (color to match fixture, trough and steel channel) with lock washer, and hexagonal nuts in areas visible to the public.  Where visible to the public, the threaded rod shall not extend below the channel.  All hardware to be painted to match ceiling.

m.  It is anticipated that several branch circuit conduits and/or lights shall have to be rerouted, extended, relocated or temporarily removed and replaced, to permit the installation or removal of equipment.  Reconnect and re-feed all lighting fixtures located in all rooms which are disconnected during the station rehabilitation work.  Review removal drawings and allow for the rerouting or relocation of wiring systems and devices which are to remain and be relocated or rerouted.  The Contractor shall allow for and accomplish these rework items to suit field requirements and conditions.

n. All exposed trough and conduit shall run in a neat, inconspicuous and workmanlike manner, hidden away from public view where possible, and having minimal visual impact on station architecture.  This work shall be performed to the satisfaction of the Engineer.

o. All exposed conduits in public accessible areas shall not be bent but shall use applicable condulet fittings and mitered to change the direction.  All conduits and trough shall be installed tight to ceiling, wall or girder surface, or approved by the Engineer.

p. The Contractor shall furnish and install separate pull boxes for each feeder circuit shown on the One Line Diagram Drawing. All feeders shall be in one continuous length without a splice or joint. 
q. The Contractor shall install conduits in Electrical Distribution Rooms (EDRs) and Electrical Panel Rooms (EPRs) in such a manner leaving sufficient dedicated space for installing future additional conduits without obstructing access to new and existing conduits.  Conduits will be installed at the back of the top, bottom and sides of electrical enclosures.

r. All copper details, lugs and devices required to complete contract work, but not shown, including modifying existing or new equipment to accept incoming and outgoing cables, shall be furnished and installed by the Contractor.

s. The Contractor shall furnish, install, and maintain two sources of temporary AC power, normal and reserve, for tunnel lighting and associated equipment during the period of construction.  Under no circumstances is the Contractor to use 600V DC power from the third rail as the source for tunnel lighting.

t. The Contractor shall furnish, install and maintain two temporary sources of AC power, normal and reserve, and one source of battery back-up power for station lighting during the period of construction.  The following illumination levels shall be maintained or provided during construction.  Temporary lights will be required if existing lighting does not achieve these specified levels:

	 Control Area
	30 F.C.
	Passageways
	15 F.C.

	 Platforms
	10 F.C.
	Entrance Stair Landings
	10 F.C 

	 Storage Area
	05 F.C.
	Waiting Areas
	30 F.C.

	 Stairways
	15 F.C.
	Emergency Lighting
	01  F.C.


u. The Contractor shall prepare the following shop drawings (scale 1/4” = 1’ and size 24” x 36”), based on the one line diagram and electrical distribution and panel room layouts, and station lighting plans for electrical equipment and submit to the Engineer for approval:

1. Detailed plan view showing all electrical equipment, ceiling mounted conduits, pull boxes, lighting fixtures, etc.

2. Elevation of all walls showing equipment height, clearance between them, pull boxes and conduit routing.

v. The Contractor shall prepare separate shop drawings (size 24” x 36”) for each panel board and distribution board and submit to Engineer for approval. The shop drawing shall include, but not be limited to the following.

1) Front, side and plan views w/ dimensions

2) Height, width and depth in inches

3) Type and location of ckt bkr w/ loads 

4) IAC - RMS

5) Bus size of phase, ground, neutral



6) Top or bottom feed

7) Surface or flush trim




8) Main ckt bkr or Main Lugs Only
w. The conduit shall not be installed on tiled walls or mosaics. The Contractor shall conceal all conduits in walls, floors and/or ceilings as applicable to feed the following:
1. AC and DC emergency lighting fixtures, booth status indicator (post) lights and public address system speakers located on ceiling above the stairs leading from the mezzanine to the street.

2. Illuminated advertising panels located on or in between tiled walls.

3. Automatic vending machines and “MetroCard” readers that are located adjacent to tiled walls.

4. Panic bar system gates located on stair landing leading from the mezzanine to the street.

x. All electrical equipment shall be installed to permit easy access for inspection, operation, maintenance, repair and in accordance with manufacturer’s recommendation and directed by the Engineer.

y. The Contractor shall perform work associated with electrical distribution, signal, power, and communications in compliance with their respective approved bulletins.  When electrical equipment or feeders are modified or replaced or a Contractor takes over or works in an Electrical Distribution Room (EDR) the work shall be performed under an Electrical Distribution Bulletin (EDB).  When signal equipment and/or communications are connected to electrical equipment that is to be modified or upgraded the work shall be performed under a Signal and/or Communications Bulletin.  Both the normal and reserve signal services shall be maintained live at all times.

z. The approval of shop drawings shall be general and not relieve the Contractor of responsibility for the accuracy of the shop drawings, nor for the proper fitting and construction of the work, nor of the furnishing of materials or work required by the Contract and not indicated on the shop drawings.  Approval of shop drawings shall not be construed as approving departures from the Contract Drawings, supplementary drawings or specifications.

aa.  All switches (associated with lighting, heating, exhaust fans, etc.), receptacles and conduits installed on new concrete block walls shall be concealed in walls
ab. All cables for 600VAC and 600VDC systems shall be Type TR copper 1000 volt NYCT approved color coded, size and number as indicated on Contract Drawings.

ac. Contractor shall maintain the minimum clearance of 6’-8” from the bottom of the conduit, boxes, lighting fixtures and other electrical items to the finished floor.

1.8  Wiring
a. 
The branch circuit wiring for normal and emergency lighting, reserve and emergency lighting, DC lighting and Communications shall be installed in separate conduits or trough compartments as indicated on the Contract Drawings.

b. 
The branch circuit wiring for two or more panels shall not be installed in the same conduit or trough.

c. 
Unless otherwise indicated on Contract Drawings, branch circuit wiring for lighting fixtures, hose bib, special receptacles, advertising clocks and advertising panels located on platform, large control and full mezzanine public access areas, shall not be mixed and installed in a common conduit or trough compartment following requirements of paragraphs 1.8(a) and 1.8(b) above.
d. 
Furnish and install separate conduits in all room(s) to wire the following:

1. 
Lighting fixtures

2. 
Receptacles and heaters

3. 
Ventilation equipment

e. 
Liquid tight flexible conduit shall be used for final connection to vibrating electrical equipment such as transformers, motors etc. and shall be limited to four feet in length.

f. 
The branch circuit wires originating from the panel board to the last electrical device in the circuit shall be the same size (gauge).

g. 
Furnish and install a separate ground wire (with power wires) from panelboard to each motor load, size according to applicable codes. 

h. 
At least six inches of free conductor shall be left at each outlet, junction box and switch point for splices or connections to fixtures or devices. 

2.0  PRODUCTS

2.1  Property Line Boxes (PLB), Service End Boxes, and Manholes (MH)

a. Service end boxes conforming to the sizes shown on the Contract Drawings and/or as required by utility company shall be furnished and installed as indicated on the Contract Drawings, and specified herein.  The service end boxes located in ventilator gratings shall be constructed of 10 gauge stainless steel with continuous welded corners, shall be suitable for NEMA 4X indoor/outdoor, dust-tight, rain tight application.  The service end boxes located in the electrical distribution rooms shall be constructed of 10 gauge sheet steel NEMA 12 indoor dust-tight application and be furnished and installed with metal stiffeners for rigidity.  The covers shall be 10 gauge sheet steel secured to the box with No. 10-24 round-head, stainless steel machine screws on 8-inch centers maximum.  Each box shall be sealable by drilling and tapping for No. 10-32 "break-off" screws, one each at top and bottom or on each side of cover.  A 1/8-inch neoprene gasket shall be furnished and installed between each box and its cover.  Box and cover shall be electrogalvanized after fabrication and finished with a baked enamel finish as specified in Section 9AS- Station Painting.

b. All cables in service end boxes, property line boxes and manholes shall be installed at the high point and arranged with drip loops. The service entrance conductors shall be without splices from manhole to the current transformer cabinet. 
c.
Furnish and install tin-plated all-copper (DESIGNER TO SPECIFY: 3, 5 or 7 ways) insulated fusible crab joints for phase connections and (DESIGNER TO SPECIFY: 3, 4, 5 or 6 ways) insulated non-fusible crab joints for neutral connections. Crabs are to be used for connecting 3 or more cables at one common junction in manholes. All crabs shall be watertight, of the no-tape type with ethylene propylene diene methylene (EPDM) rubber insulation. The crab joints shall be similar in design, construction, and performance as manufactured by Richards Manufacturing or approved equal.
2.2  Current Transformer Cabinets (CTC) and Meter Pans

Current transformer cabinets and meter pans shall conform to Con Edison  Specification MES 142, MES 298, MES 377 or TRANS ”S Cabinet” for types and ratings indicated on the Contract Drawings.  The current transformer cabinets and meter pans shall be manufactured according to Con Edison requirements.  Both shall be electrogalvanized after fabrication and be finished with a baked enamel finish as specified in Section 9/9AS- Station Painting.

2.3  Enclosed Circuit Breakers

       Refer to Specification 16G – Fuses and Circuit Breakers
2.4  Electric Service Switches
   a. Bolted Pressure Switches (BPS) (800A SERVICE and Above)
    1.
 Furnish and install 600 VAC rated, size as indicated on Contract Drawings, 100%    rated 3 Pole with full size neutral disconnect link, capable of withstanding 200,000 RMS symmetrical amperes rated bolted pressure switch as manufactured by Cutler-Hammer, Square-D or approved equal. The bolted pressure contact shall be made by firmly bolting the switchblades to the stationary contact terminals and to the hinge terminals. The line-side cable terminal lugs shall be furnished and installed to accommodate the number and sizes of cables shown on the Contract Drawings.
       2. 
The switch shall be manually operated from the front and have a quick-make, quick-break operating mechanism, with class “L” fuses protection. All current carrying parts shall be silver plated copper. The switch shall be UL labeled.
    3.
The enclosure shall be NEMA Type 12. A mechanical interlock shall be furnished and installed to prevent opening the door when the switch is closed. The switches shall have provisions for locking in the open position only. Furnish and Install three padlocks for each switch. 

b.  Service Switches (SS) (400A SERVICE) 
Furnish and install 600 VAC rated, size as indicated on Contract Drawings, 100% rated 3 Pole with solid neutral, capable of withstanding 200kA SYM. rated heavy duty service switches as manufactured by Cutler-Hammer, Square-D or approved equal.  Cable terminal lugs shall be furnished and installed to accommodate the number of cables shown on the Contract Drawings.  The enclosure shall be NEMA-12 and have provision for locking the service switch in the “OFF” positions.  

2.5  
Signal Circuit Breaker (SCB)

   Furnish and install 400A, 3-pole circuit breaker rated 200KAIC at 240Volts with electronic trip unit independently adjustable short time pick up and delay with interchangeable rating plugs as manufactured by Cutler-Hammer or approved equal.  The circuit breaker shall be installed in NEMA 12 enclosure and capable of being locked in off position. The signal circuit breakers shall be connected to line side of service switches and mounted separately from all distribution equipment enclosures.  Install signal circuit breaker within ten (10) feet of bolted pressure switch or indicated on the Contract Drawings.

2.6 
Fire-Alarm Fused Disconnect Switch (FFDS)
The fire-alarm fused disconnect switch shall be 600VAC rated, size as indicated on the contract drawings and shall be connected to the load side of the station automatic transfer switch. The disconnect switch shall be locked in the “ON” position and be able to interrupt the un-fused grounded and all ungrounded conductors. It shall be painted red and permanently identified as Fire-Alarm Circuit and labeled as to system/location served. 
2.7  
Disconnect Switches (DS and FDS)

a. The switches shall be heavy duty rated 600 VAC or 600 VDC, NEMA 12, enclosed safety type, single throw of the quick-make, quick-break variety.  The elements shall be of one piece copper, sturdy, milled construction, with heavy tin plating and sized to carry the specified current at the rated voltage.  The switch parts shall be mounted on high grade, high impact, heavy fiberglass supports, of high dielectric and mechanical strength and adequately secured to the housing.  A high impact, heavy fiberglass, line terminal insulating shield shall be furnished and installed to provide safety.
b. The switch box shall be of rugged steel construction suitable for indoor, dust-resistant application and be furnished without knockouts.  The covers shall be hinged, fit tightly to the box and permit free operation of the switch mechanism.  A heavy neoprene gasket shall be cemented to the cover.  The switch box shall be designed that the cover cannot be opened while the switch is closed and the switch cannot be closed while the cover is open.  Provisions shall be made for locking the switch in the "OFF" positions.  Each box shall be furnished and installed with an unlocking attachment which enables the door to be opened by authorized personnel when the switch is closed.  The operating handle shall be of sturdy construction.  Wire rod handles shall not be acceptable.

c. Switch boxes and cover shall be electrogalvanized after fabrication and be finished with a  baked enamel finish as specified in Section 9AStation Painting .  An approved equal protective coating and finish may be furnished with the approval of the Engineer.

d. Safety switches shall be Heavy Duty fusible or non-fusible as indicated on the Contract Drawings and shall meet UL98 and NEMA Specification KS 1.  Fusible switches shall be equipped with standard fuses of the sizes indicated on the Contract Drawings and as specified in Paragraph 2.15, Fuses and Fuse Holders.  The fuse clips shall be furnished and installed with fuse clip clamps, to ensure positive contact between the fuse and the clip.  Pressure type copper terminals which are an integral part of the switch shall be acceptable.  Otherwise, solderless lugs, as specified elsewhere in these Specifications, shall be furnished and installed.

e. All switches shall have the rating and size as indicated on the Contract Drawings and comply as follows:

1. The 250 volt AC switches shall have a tinned copper solid neutral bar, insulated from ground.  

2. The 600 volt safety switches shall be Heavy Duty with rejection clips as manufactured by Square-D or approved equal.

2.8  Manual Transfer Switches (MTS and TMTS) (Not Used)

2.9  Distribution Board and Panelboard (DB and LP) BOXES

a. Board boxes shall be surface or flush mounted, weatherproof or standard construction, as shown on the Contract Drawings.  They shall be constructed of 10 gauge sheet steel in one piece with continuously welded corners inside the box and installed as directed by the Engineer.  Each box shall be electrogalvanized after fabrication.  All board boxes shall conform with Section 16D – Conduits, Troughs, Boxes and Fittings.  The box flange shall be gasket with 1/8-inch thick neoprene, at least one inch wide.

b. All conduits entering the boxes shall be secured with locknuts. Inside the box entering conduit shall be fitted with specification grade insulated grounding bushing made of galvanized steel-malleable iron with stainless steel screw as manufactured by O/Z Gedney Company.  Where wire is removed from conduits connected to existing board boxes, the Contractor shall replace the existing bushings with new grounding bushings.  All grounding bushings shall be grounded to the boxes with a No. 4 insulated stranded copper wire, insulation colored dark green.  All conduits entering weatherproof equipment shall be secured with galvanized hubs, or approved equal, on the outside, and insulated ground bushings on the inside.

c. All board box enclosures shall be combination NEMA 12/NEMA 3R. The NEMA 3R rating shall be accomplished by removing weep hole closure screws in the bottom of the box as shown on the Contract Drawings. Refer to NYCTA standard drawing E-2060 for panelboard and distribution board enclosure details.
d. All board hinges shall have stainless steel pins.

e. Furnish and install a 10 gauge, four-piece removable collar assembly for all flush mounted boards.

f. All wiring gutters shall be in accordance with NEMA Standard "PB1-2011 and UL-Standard 67". 

g. The top of the distribution board and panel board boxes shall be no higher than six feet above finished floor or directed by the Engineer.

2.10  Distribution Board and Panelboard (DB and LP) TRIM

a. All board trim, with door, shall be 12 gauge full finish sheet steel electrogalvanized.  All reinforcing plates on trim and door shall be spot-welded in a neat and workmanlike manner.  Exposed surfaces of trim and door shall show no welding or pressure marks.  The trim shall be gasketed with 1/8-inch thick neoprene, at least one inch wide.  The gasket shall be manufactured by Technical Specialties Co., or approved equal.  The door shall be furnished and installed with continuous hinge with stainless steel pin.  Board boxes shall be drilled and tapped on 8-inch centers for No. 1/4-20 stainless steel machine screws.  Trim shall be drilled to match.  Trim shall be secured to box with No. 1/4-20 oval head, captive type, stainless steel machine screws in stainless steel cup washers.  Each exterior trim shall have the board designation and utilization voltage lettered thereon as indicated on the Contract Drawings and specified in Paragraph 1.6(b)(10)(c), Painting and Identifying Equipment.  Locks shall be supplied for each board and meet the requirements of the New York City Transit System and have the same key change.  The combination 3 point latch and lock mechanism shall be EMKA No.1107-u159 with a 1109-u2 cylinder lock, EMKA No.333 key or approved equal.  Mechanism shall be completely flush mounted with no protruding parts.  Five nickel silver keys shall be furnished with each panel board lock.

b. The trim and door shall be finished on both sides, as specified in Section 9/9AS-Station Painting.
c. Interior trim shall be constructed that the board be entirely dead front with door open.

2.11  Distribution Boards and Panelboards (DB and LP)

a. All boards shall be designed for 208Y/120 volt, 3 Phase, 4 wire solid neutral operation and size as indicated on the Contract Drawings. Each board shall be an approved dead front, safety type, with interchangeable branch circuit breakers, conforming to the best practices and to the applicable requirements of the National Electric Code. A full capacity solid neutral copper bus bar shall be furnished and installed, insulated from ground, drilled and tapped for required screws to secure the self-insulated, ring type, wire and cable terminals as specified.  The neutral bus shall be numbered to agree with the branch circuits.  The number of branch circuit breakers, the main breaker and the capacities thereof, for each board, shall conform to the requirements indicated on the Contract Drawings.  A reinforced steel back plate of full length and width, extending beyond the main bus, shall be furnished and installed for panel assembly and to provide rigid support and accurate alignment of interior with front.  Copper bus bars of approved capacity shall be rigidly supported on high impact, heavy fiberglass or molded insulators. Copper straps, adequately rated for maximum branch circuit breaker capacity, shall connect the line side of all branch circuit breakers to the copper bus bars.  Treated insulating paper, 1/32-inch thick, Spaulding Armite, paraffin coated, or approved equal, shall be furnished on the steel back plate below the bus bars to cover the full length of the plate.  A dead front shield shall be furnished and installed to cover the bus compartment and provide access to wiring gutters when board trim is removed. Branch circuits shall be clearly marked by using white bakelite markers, with stamped-in black numbers, secured to shield with rivets or other approved method.  An approved wiring gutter shall be furnished and installed at the top, bottom and sides.  The Contractor shall submit for approval a detailed drawing of typical board construction prior to manufacture.

b. The circuit breakers shall be molded case, quick-make quick-break, bolt on bus connection, toggle type breakers with interrupting rating as indicated on the Contract Drawings.  All 208Y/120 volt circuit breakers, unless otherwise indicated on the drawings, shall be 65,000 RMS symmetrical amperes UL listed interrupting ratings at 240 VAC in panel boards and distribution boards located in EDRS.  All other locations 208Y/120 volt circuit breakers, unless otherwise indicated on the drawings shall be minimum 22,000 RMS symmetrical amperes UL listed interrupting ratings at 240 VAC in panel boards and distribution boards.  They shall be mounted in an approved manner and be easily removable as complete units for repair or replacement.  The types, capacities and number of breakers shall be as indicated on the Contract Drawings and directed by the Engineer.  All branch circuit breakers shall be calibrated for 15 ampere trips, unless otherwise indicated on the Contract Drawings or indicated on the approved shop drawings.  Each branch circuit breaker shall be numbered.  A copper strap with a cross-sectional area equal to that of the main bus shall connect the main circuit breaker to the main bus of the board.  Main circuit breakers shall be mounted with the toggle in the up position when breaker is closed and indicator marker reads "ON".

c. For 30-ampere branch circuit breakers or less, the branch circuit wires shall be connected to the load side of the breaker with approved self-insulated ring type terminals, where no built in pressure wire terminal is furnished.    For 40-ampere branch circuit breakers and larger, the branch circuit wires and cables shall be connected to the terminals on the line side of the panel board main breaker.  Those boards with main lugs only shall have their feeder cables connected to the main buses with solderless lugs. Solderless lugs shall be two-hole except where cables smaller than No. 4 AWG are to be installed.  In this case one hole lugs similar in design, construction and performance as manufactured by, O.Z./Gedney Company, or approved equal, shall be installed together with copper bus lug stops for bus copper to prevent lugs from turning and decreasing electrical clearances between live parts.

d. Where branch circuit and main feeder wire and cable sizes exceed the maximum wire and cable sizes that shall fit the circuit breakers, the maximum size wire and cable shall be installed in the circuit breakers and connected to the branch circuit and main feeder wire and cable in the sizes called for on the Contract Drawings. These connections shall be made in the wiring gutter with parallel  gutter taps, similar in design, construction and performance  as manufactured by O.Z. Gedney Company,  or approved equal, taped as specified in Section 16C, Wire and Cable.  Cutting and paring of strands to allow wire and cable to fit circuit breakers shall not be permitted.

e. All bus bars shall be of the highest grade of workmanship and material and be made and assembled in full conformity with the Contract Drawings and all requirements herein specified.  The bus bars for three phases, neutral and ground shall be made of the best quality of hard drawn pure copper having a conductivity of the "Annealed Copper Standard".  Each bar shall be straight and of rectangular cross section.  All bus bars shall be silver plated copper bus.  All surfaces shall be true. The bars shall be free from burrs, rough, sharp edges or other imperfections.  All bars shall be assembled, spaced, insulated and supported in the manner shown on the Contract Drawings and directed by the Engineer.  The current density of any bus bar shall not exceed 1,000 amperes per square inch of cross-section.  All contact surfaces shall be thoroughly cleaned and silver plated.  The current density of any joint shall not exceed 100 amperes per square inch of contact surface.  All branch circuit wire connections to positive and negative buses shall be made by looping the wire under the screw terminal and locking type washer.

f. All apparatus, devices and parts of the boards shall be securely fastened to the base in an approved manner.  The boards shall be constructed and installed in a way that no bolts, screws or other grounded metal parts shall project inside the breaker or bus compartments.  All screws and bolts on the backs of these boards shall be countersunk and covered with an approved insulating compound.

g. A directory frame, with "Lucite" cover, shall be mounted on the inside of the board doors. A circuit designation card, printed in bold capital letters, shall be installed therein, bearing the circuit numbers and other circuit designations as shown on the Contract Drawings and additional information as may be necessary for the positive identification of individual circuits. The cards shall be made of heavy paper of approved quality.  The lettering shall be of an approved size and type.  A list of the circuit designations shall be submitted for approval before the card is made up.

h. All branch circuit breakers in communications panelboard(s) shall be “Square D” type EHB or approved equal.

i. Furnish and install for connection of as many neutral conductors as the number of circuits.

j. Furnish and install two doors when the panelboard or distribution board width is more than 30 inches.

k. Installation of entering conduit shall take place at the rear of the entering surfaces of the panel board and distribution board first, using up available space at the rear before installing conduit towards the front.

2.12 Electrical Equipment Nameplate

Refer to Standard Drawing E-2052 Typical Details for Equipment Identification & Wire Tags. 
2.13  DC Relay Panel (DCRP)

DC relay panels shall be constructed as per standard panelboard box detail drawing and installed electrical system components as shown on Contract Drawings.

DC relay panel shall consist of monitor relays, contactor, selector switch and relay.

a. Metering relays shall be 3 phase, 4 wire as similar in design, construction and performance as manufactured by Carlo Gavazzi, or approved equal.

b. Relay R1 shall be 120 Volt, AC. 3 pole control relay as similar in design, construction and performance as manufactured by Potter and Brumfield, or approved equal.

c. Selector switch SS shall be two position (on and test) as similar in design, construction and performance as manufactured by Asea Brown Boverie, Serial No. CBFS2MK for switch and CBK-CB10 for contact or approved equal.

d. Contactor C1 shall be as manufactured similar in design, construction and performance by Gigavac, type GXNC14, JOSLYN CLARK, or approved equal.

2.14  DC Lighting Panel (DCLP) 
a. The Contractor shall furnish and install 750V DC rated panel boards as indicated in panel board schedule and where indicated on the Contract Drawings.  Panel boards shall be dead front type, equipped with 750 volts DC rated circuit breakers.  Panel boards shall have an interrupting rating of 42KA at 750-volt DC.  Panel board shall be tested, without fuse inserts, for 42 KA.

b. Circuit breakers shall be molded case type and shall have trip ratings as indicated on the schedules.  Certification of continuous current and short circuit ratings at 750 volts DC shall be established by testing.  The manufacturer shall furnish certified test reports for testing of the circuit breaker in the assembled panel board.  Circuit breakers shall be four pole as manufactured similar in design, construction, and performance by Cutler Hammer or approved equal.

c. Panel board bus structure and main lugs shall have current ratings as indicated on the panel board schedule.  Bus shall be sized for maximum hot spot temperature of 50 degrees C rise above ambient and shall have a current density not to exceed 500 amperes per square inch.  All current carry parts shall be copper.  Main lugs shall be copper, as manufactured similar in design, construction, and performance by ILSCO or approved equal.

d. Panel board shall be configured for a 2-wire system where positive leg is interrupted by the branch circuit breakers.

e. The panel board enclosure shall be manufactured in accordance with the standard panel board box detail drawing.

2.15  Fuses and Fuse Holders

         Refer to Specification 16G for fuses and circuit breakers.
2.16  Automatic Transfer Switches (ATS)

         Refer to Specification 16R – Safety and Transfer Switches.

2.17  Tests For Automatic Transfer Switches (ATS)

a. Upon request, the manufacturer shall provide a notarized letter certifying compliance with all the requirements of this specification including the following switching abilities:

1. Overload and endurance at 480 Volts AC per tables 25.1, 25.2, 27.1 and 27.2 of UL 1008 when enclosed according to Paragraph 1.6.

2. Temperature rise tests after the overload and endurance tests to confirm the ability of the transfer switches to carry their rated current within the allowable temperature limits.

3. No welding of contacts.  Transfer switch must be electrically operable to alternate the sources after the withstand current tests.

4. Dielectric tests at 1,960 Volts RMS, minimum after the withstand current tests.

b. All production units shall be subjected to the following factory tests:

1. The complete automatic transfer switch shall be tested to ensure proper operation of the individual components and correct overall sequence of operation and to ensure that the operating time, voltage, frequency and time delay settings are in compliance with the requirements.

2. The switch shall be subjected to a dielectric strength test per NEMA Standard ICS 1-109.21.

3. The control panel shall meet or exceed the voltage surge withstand capability in accordance with IEEE Standard 472-1974 (ANSI C37, 90a-974) and the impulse withstand voltage test in accordance with NEMA Standard ICS 1-109.

c. When a portable generator is used as an emergency source, the automatic transfer switch test switch shall be equipped with special circuitry such that using normal power, the test switch shall transfer the ATS to emergency even though the generator is "off site" and the generator power is not available (Accessory 30YA).

2.18  600 Volt AC/DC Automatic Transfer Switches (TATS) (Not Used)

2.19  Tests for 600 Volt AC/DC Automatic Transfer Switches (Not Used)
a. Upon request, the manufacturer shall provide a notarized letter certifying compliance with all the requirements of this specification including the following switching abilities:

1. Overload and endurance tests at 750 volts when enclosed according to Paragraph 1.6.

2. Temperature rise tests after the overload and endurance tests to confirm the ability of the transfer switches to carry their rated current within the allowable temperature limits.

3. No welding of contacts.  Transfer switch must be electrically operable to alternate source after the withstand current tests.

4. Dielectric tests at 2,000 Volts RMS, minimum after the withstand current test.

b. All production units shall be subjected to the following factory tests:

1. The complete automatic transfer switch shall be tested to ensure proper operation of the individual components and correct overall sequence of operation and to ensure that the operating time, voltage, frequency and time delay settings are in compliance with the requirements.

2. The switch shall be subjected to a dielectric strength test per NEMA Standard ICS 1-2015.

2.20  Photoelectric Controlled Lighting Contactor 

The photoelectric controlled contactor shall be normally closed, 100 ampere, three pole, open type for 120 volt, 60 hertz operation, as manufactured similar in design, construction, and performance by MDI Inc. or approved equal.  The contactor shall be mounted on a one inch, high impact, heavy fiberglass panel of flush dead back construction. The fuse shall be a clear window plug fuse, Bussman Manufacturing Company, or approved equal.  The contactor shall be housed in the panel board as indicated on the Contract Drawings.

2.21  Photoelectric Control

a. Lighting fixtures at the entrance to stairways, on outdoor station platforms, and 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, as manufactured similar in design, construction  and performance 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 it 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 candle.  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 shall 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 120/208 volt, 60 hertz, 3 phase, 4 wire service, normally closed, similar in design, construction, and performance by MDI Inc. or approved equal, with solid neutral; and rated as follows:

(ENCLOSED NEMA 12 Cabinet) 100 amperes 

c. The switches shall be mounted in the lighting panel.  A test switch shall be furnished and installed at the panel board.

2.22  Lighting and Heating Control Switches

a. Lighting and heating control switches shall be furnished and installed as shown on the Contract Drawings.

b. Unless otherwise indicated on the Contract Drawings, the boxes for the switches shall be furnished and installed with cadmium plated sheet steel cover plates, similar in design, construction, and performance by Crouse-Hinds Co. or approved equal, for surface mounted boxes and similar in design, construction, and performance by Crouse-Hinds Co. or approved equal, for flush mounted boxes.

c. 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 different circuit numbers in the room, the Contractor shall furnish and install separate lighting switches as per the number of circuits.

d. All switches shall be mounted four feet above finished floor, unless otherwise indicated on the Contract Drawings.

e. All outlet boxes for lighting switches near doors shall be located at the strike side of doors as hung, whether indicated on Contract Drawings or not.

f. DC Emergency lighting fixtures shall be switched from the DC lighting panel and not from the local switch in the room.

g. Where special conditions prevail, outlets for lighting and heating switches shall be located as directed by the Engineer.

h. All switches controlling line to neutral lighting loads shall have a neutral conductor furnished and installed at the switch location. 

2.23  Receptacles

a. U-blade grounding receptacles of various types shall be furnished and installed as shown on the Contract Drawings.  The boxes for the receptacles shall be furnished and installed with cadmium plated sheet steel cover plates, similar in design, construction, and performance by Crouse-Hinds Co. or approved equal, for surface mounted boxes and Crouse-Hinds Co. or approved equal, for flush mounted boxes.  Unless otherwise indicated, the boxes shall be drilled and tapped for No. 8-32 round head machine screw with flat washer, similar in design, construction, and performance by American Brass Co. "Everdur 651", or approved equal.  A No. 12 insulated, stranded copper ground wire, colored dark green, shall be connected between machine screw and ground terminal of receptacle.  GFCI duplex receptacles shall be 20A, 120 VAC as similar in design, construction, and performance by manufactured by Pass & Seymour, or approved equal.

b. Convenience duplex receptacles shall be rated for 20 amps, 125 VAC and be mounted flush or in a Type "FD" box indicated on the Contract Drawings.  Convenience receptacles shall be as manufactured similar in design, construction and performance  by Pass & Seymour or approved equal.

c. Special platform and mezzanine receptacles shall be rated for 30 amps, 125 VAC.  The 3-wire grounding, twist-lock, corrosion resistant receptacles as manufactured similar in design, construction and performance  by Harvey Hubbell Inc. or approved equal  The power outlet with adapter plate shall have gasketed water type self closing cover when cover is screwed in place.  Receptacle shall be able to convert from 30 amp, 125 VAC 3-wire twist lock to 20 amp, 125 VAC straight blade.  Adapter shall be similar in design, construction, and performance as manufactured by Harvey Hubbell Inc. or approved equal.

d. The mounting height of the receptacle shall be indicated below unless otherwise indicated on the Contract Drawings:

1. Employee toilet room receptacle shall be GFCI type and mounted 54 inches above finished floor, next to the sink.
2. Refuse room receptacle shall be GFCI type and mounted 72 inches above finished floor.

3. Air conditioning receptacle shall be single type with electrical rating to be coordinated with the air conditioning unit and mounted next to the unit.

4. Special platform and mezzanine receptacle, as indicated in item C above shall be mounted 84 inches above finished floor at every 90 foot intervals on platform, mezzanine and long passageways or indicated on the Contract Drawings.

5. All other receptacles shall be mounted 18 inches above finished floor.

2.24  Electric Heaters

a. Electric heaters, with wall brackets, shall be similar in design, construction, and performance as manufactured by Chromalox or approved equal, and shall be furnished and installed surface mounted at the locations shown on the Contract Drawings.  The electric heaters shall be designed for continuous operation without injury to any part.  The heaters shall have a rating of 1500 watts each and be connected to the 120/208 volt, 60 hertz alternating current supply as indicated on the Contract Drawings.  All electric heaters shall be equipped with lead wires, type FEP, No. 12 stranded wire with fluorinated ethylene propylene insulation rated 1000 volts at 200 degrees Centigrade,  similar in design, construction, and performance as manufactured by Hightemp Wires Co. or approved equal.  The lead wires shall be of adequate length to reach to the nearest pull box. They shall be covered with an approved high impact, heavy fiberglass braided tubing.  A 1/8-inch high impact, heavy fiberglass sheet shall separate the heater elements from the box. Heaters shall be finished in baked-on gray enamel, specified in Section 9/9AS- Station Painting.

b. The Contractor shall furnish and install approved deflection plates for each heater to prevent the walls near the heaters from becoming discolored.  Drawings showing the deflection plates, their material and method of construction shall be submitted to the Engineer for approval prior to their installation by the Contractor.

c. Each heater shall be furnished and installed with a double pole, 30 amp, 120-277V switch, as manufactured similar in design, construction and performance by Pass & Seymour in a Type “FD” Box, Crouse-Hinds or approved equal.

d. Each heater in the Communication room and public toilet room shall be furnished and installed with a heater key switch, double pole, 20 amps, 120-277V, similar in design, construction, and performance as manufactured by Pass & Seymour in Type "FD" Box, Crouse-Hinds or approved equal.

e. Each heater shall be furnished and installed with a thermostat, 22 amp, 120-208 VAC, similar in design, construction, and performance as manufactured by Marley Electric heating or approved equal or as rating indicated on the Contract Drawings.  It shall be mounted 60” AFF and 60” laterally away from centerline of the heater.

f. All heaters shall be mounted 18 inches above finished floor unless otherwise indicated on the Contract Drawings.

2.25  Heater Boxes
Heater boxes shall be cast-iron, furnished and installed with anodized aluminum drips and furnished with approved anodized Type 5052-H-34 aluminum, 3/16-inch-thick register faces, similar in design, construction, and performance as manufactured by Bonnell Electrical Mfg. Co., or approved equal.  Register faces shall be fastened to boxes with truss-head stainless steel machine screws with stainless steel flat washers.

2.26  Flush Mounted Electric Space Heaters

Electric heaters, shall be similar in design, construction, and performance as manufactured by Chromalox or approved equal, and shall be furnished and installed in the locations shown on the Contract Drawings.  The electric heaters shall be designed for continuous operation without injury to any part.  The heaters shall have a rating of 1500 watts each and be connected to the 120-208 volt, 60 hertz alternating current supply as indicated on the Contract Drawings.  All electric heaters  shall be equipped with lead wires, No. 12 stranded wire with fluorinated ethylene propylene insulation rated 1000 volts at 200 degrees Centigrade, similar in design, construction, and performance as manufactured by Hightemp Wires Co., or approved equal.  The lead wires shall be of adequate length to reach from the heater terminals to the nearest pull box and be covered with an approved high impact, heavy fiberglass braided tubing.  A 1/8 inch high impact, heavy fiberglass sheet shall separate the heater elements form the box.  Heaters shall be finished in baked-on gray enamel as specified in Section 9AS- Station Painting.

2.27  Electric Wall Heaters (Fan Forced)
Electric wall heaters shall be of the fan type and utilize the "Down-Flo" principle of air circulation.  They shall be designed for recessed mounting within standard 16 inch stud centers and wall thickness.  They shall be ruggedly constructed of heavy gauge steel throughout. Heaters shall be 4000 watt 208VAC, 60 hertz, and UL listed similar in design, construction, and performance as manufactured by Q-mark Company or approved equal.  These heaters shall be integrally equipped with thermal overload protection, delayed fan start switch, power disconnect switch, precision temperature control thermostat and optional surface mounting frame. 
2.28  Baseboard Electric Heaters

Electric baseboard heaters shall de UL Listed, 400-500 watt per foot (maximum 2000 watt), 208VAC, 60 hertz, similar in design, construction, and performance as manufactured by Q-mark Company or approved equal.  Body of the heater shall be made of 16 gauge cold rolled steel with baked-on enamel finish.  Heating element shall be steel finned metal sheathed.  There shall be a junction box at either side of the heater to accommodate built-in thermostat 22A double pole single throw (40F to 100F) and a disconnect switch.

2.29 Padlocks
Padlocks shall be two inch, No. 775 with key changes No. 27407, similar in design, construction, and performance Yale and Towne Manufacturing Company, or approved equal.  One lock shall be furnished and installed on each safety switch and enclosure located in the public areas of the platforms and mezzanines and where directed by the Engineer.  Each padlock shall be stamped with 1/4-inch letters, NYCT, across the body of one side of the lock.  Two nickel silver keys shall be furnished for each lock.

2.30  Rubber Mats

Three-foot-wide rubber mats shall be furnished and installed on the floor of each electrical distribution room, electrical panel room and any other electrical equipment room or space shown on the Contract Drawings.  The mats shall be placed at the front of the electrical distribution equipment at each location of equipment and be of adequate length to cover the full width of the equipment.  Where equipment is mounted along a continuous surface, with less than one foot separation, the rubber matting shall be furnished and installed in a continuous strip under the equipment.  The mats shall be 1/2-inch thick with beveled edges, canvas back, solid type with corrugations running the long way, and be guaranteed extra quality, free from cracks, blow holes or other defects detrimental to their mechanical or electrical strength.  They shall meet the requirements of ASTM D178, “Type 2”, “Class 4” with Ozone flame and oil resistive properties. 
2.31  Laminated Wiring Diagrams

a. The Contractor shall prepare an 11-inch by 17-inch cloth wiring diagram of the electrical distribution equipment for each electrical distribution room and each electrical panel room location of equipment installed under this Contract.  Copies of these wiring diagrams shall be submitted to the Engineer for approval.  After approval by the Engineer, the cloth wiring diagrams shall be enclosed in an approved heavy duty laminate with brass grommets and hung at the locations of the respective electrical distribution and electrical panel room as directed by the Engineer.

b. Furnish and install the following laminated drawings (11”x17”) in a locked box.

1. Station and mezzanine plan showing the location of the Electrical Distribution Rooms (EDRs), the service/property box, the utility manhole, the duct and/or conduit run to the Electrical Distribution Rooms (EDRs) and the location and symbol of all new and existing panels.

2. A new updated single line diagram in each EDR showing the tie in between normal and reserve services and the specific equipment with all their ratings, sizes catalog numbers, distribution feeder sizes, conduit runs, etc.

3. A detailed Electrical Distribution Room (EDR) layout showing the new and existing equipment.

4. A detailed schedule of all panel boards with their symbol, voltage and type of loads.

5. The above drawings must first be submitted to the Engineer for approval before lamination.

c. Provide two sets of the final Contract Drawings and Specifications and two sets of the Contract as Built Drawings.

2.32  Hardware for Mounting Equipment
a. Hardware for mounting equipment shall be high strength (100 percent rust resistant) and conform to the American Standards and Practices.  Samples shall be submitted for approval. The Engineer shall decide on one or more types and shall direct the Contractor to guide himself accordingly in the usage at specific locations.

b. All anchor bolts shall be similar in design, construction and performance as manufactured by Ramset Corptype, or approved equal.  When stud anchors are visible to the public, the excess stud length beyond the nut shall be cut off and ground smooth with the nut.  In lieu of stud anchors, cap screw anchors shall be used where visible to the public.

c. All screws and bolts shall be stainless steel with stainless steel nuts where required.  Bolts, nuts and washers used for mounting fluorescent fixtures shall be cadmium plated and installed with proprietary screws to reduce vandalism.  Heavy duty cadmium plated steel flat washers and lock washers shall be furnished and installed with all screws and bolts.  If required, or shown on the Contract Drawings, equipment mounted in signal enclosures shall be attached to the walls, ceilings, floors, etc., of the enclosures by clamps as manufactured similar in design, construction and performance by "Kindorf" or "Unistrut" or approved equal.

d. Anamet, Inc. Type "Everdur 651", or approved equal, hexagonal head machine screws, bolts and nuts with cadmium plated steel flat washers shall be used for installing copper ground bus.
2.33  Fire Extinguishers

The Contractor shall furnish and install fire extinguishers in each electrical distribution room (EDR) and in each electrical panel room (EPR) as specified in Section 19H-Fire Extinguishers.

2.34  Rail Connectors

a. Material or clamps shall be approved cast copper alloy.

b. Cable terminals shall be similar in design, construction, and performance as manufactured by QAB, "BURNDY" or approved equal.

c. Cast copper alloy clamp shall be ground smooth on surfaces indicated on the Contract Drawings.

d. The rail connector for the 100-lb. running rail shall be as manufactured similar in design, construction and performance by Burndy Engineering Co., or approved equal.

e. The rail connector for the 150 lb. contact rails shall be as d by Burndy Engineering Co., or approved equal.

2.35  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

	2.15
	Furnish and install one complete spare set
of fuses in each EDR.

	3 identical fuses of each type comprises a complete set

	
	
	


b. 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 and in accordance with manufacturer's written instructions.  All complete systems shall be in compliance with the National Electric Code  and the New York State Uniform Fire Prevention and Building Code.

3.2   Preparation

a.   Review installation procedures under other sections 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 be installed in conjunction with the work included.

3.3   Power Supply Installations
a. In order to prevent mismatching of the phases in the final connections of the Con Edison services, identify and tag each service cable with its phase designation.  The Contractor shall identify and tag each cable installed by him in the PLB, current transformer cabinets and service end boxes with its phase identification.  It is further required that the Contractor shall verify that Con Edison cables are connected to the Contractor's cables so that their phase identities correspond respectively to each other.

b. The Contractor shall furnish and install all equipment, except the current transformers and meters, and make all installations and connections, except the connections to the incoming Con Edison cables and meters.  The current transformers, where required, shall be furnished by the Con Edison picked up and installed by the Contractor.  The meters, where required, shall be furnished, installed and connected by the Con Edison.  All service and metering equipment shall conform to the Con Edison requirements. The Contractor shall arrange with the Con Edison for the continuity of existing breakdown services and any other metered feeders that shall be disturbed in the prosecution of the work.  Con Edison Service cables shall enter the PLB at the highest possible point to prevent water entry.

3.4  Surface Raceway and Wireway Installations

a. The surface raceway system shall be installed in an approved and workmanlike manner to make the system as inconspicuous as possible.  Where standard lengths have to be cut or mitered to suit the field conditions, proper tools as recommended by the manufacturer shall be used to attain smooth edges, accurate bends and offsets.  Runs shall be parallel or at right angles to walls and partitions.  Each surface raceway section shall be independently and securely supported to the structure in an approved manner, using 1/4-20 stainless steel machine screws and lock washers.  On the 700 and 1000 type raceways, in addition to the coupling supports, approved straps shall be installed at not more than 3-foot intervals.  The 5700 type raceways shall be supported at not more than 3-foot intervals.

b. Connections shall be made to other types of raceways in an approved manner with fittings manufactured for the purpose and application.  For branch circuits, flat tees, crosses or utility boxes shall be installed where required.  Bushings shall be installed where a raceway enters a terminal fitting.  Where the surface raceway systems enters the rigid conduit system, conduit connectors similar in design, construction, and performance as manufactured by the Wiremold Company, or approved equal, together with all necessary fittings shall be installed.

c. 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 be terminated in the rigid conduit system in an approved manner.  All wires in the 5700 type raceways shall be supported with approved wire retaining clips spaced at not more than 2-1/2 foot intervals.

d. Detail drawings, showing the various proposed methods of installation of the surface raceways, shall be submitted for the approval of the Engineer.  The Contractor shall not proceed with the installation of any surface raceways before approval is obtained.

3.5  Track Fuse Box (TFB) Installation
a.   No. 6 cable shall be used with the contact rail connectors for fuse boxes rated 0-30   

  amperes.

b.   No. 1/0 cable shall be used with the contact rail connectors for fuse boxes rated 31-100  

  amperes.

c.   No. 4/0 cable shall be used with the contact rail connectors for fuse boxes rated 101-200 
  amperes.

d.   Brackets shall be 1/2" x 3/8" galvanized steel.

e.   All brackets shall be secured to structure by means of 5/8" x 3-1/2", two unit expansion    

bolts with steel lock washers.

f.   Fuse box may be lowered if necessary to keep outside of clearance line .

g.   Fuse box shall be painted after installation as specified in Section 9AS.

h.   Negative cable tapped from running rail shall enter conduit at the same point as positive  

         cable from track fuse box.

3.6  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 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.  Repair all areas affected by the construction and restore them to original condition or to minimum condition specified.  Remove spatter, grease, stains, fingerprints, dirt, dust, labels, tags, packing materials and other foreign items or substances from interior and exterior 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 walls, floors, slabs, pavements, and ground surfaces.  Maintain cleaning until substantial completion.

3.7  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
	
	
	

	Concrete Pad
	NA
	Paragraph 1.7 m
	NA

	Kindorf Steel Channels
	NA
	Paragraph  1.7 n
	NA

	600VAC, 600VDC Cables
	NA
	Paragraph 1.7 dd
	NA

	Current Transformer Cabinets and Meter Pans
	Con Ed-MES 142, MES 298, MES 377
	Paragraph 2.2
	NA

	Signal Circuit Breaker
	NA
	Paragraph 2.5
	NA

	Safety Switch (SW & FSW)
	NA
	Paragraph 2.7
	NA

	Electrical Equipment Nameplate
	NA
	Paragraph  2.12
	NA

	DC Relay Panel (DCRP)
	NA
	Paragraph 2.13
	NA

	DC Lighting Panel (DCLP)
	NA
	Paragraph 2.14
	NA

	Automatic Transfer Switch

(ATS)
	UL-10008, NFPA 70 NFPA 99, NFPA 110 IEEE 446, IEEE 241, NEMA, ICS10-2005
	Paragraph 2.16
	16BA

Paragraph  2.17 a, b, c


	Lighting and Heating Control
Switches
	NA
	Paragraph 2.22
	NA

	Receptacles
	NA
	Sect 2.23
	NA

	Electrical Heaters
	NA
	Paragraph 2.24, 2.26, 2.27, 2.28
	NA

	Padlocks
	NA
	Paragraph 2.29
	NA

	Rubber Mats
	NA
	Paragraph 2.30
	NA

	Laminated Wiring Diagram
	NA
	Paragraph 2.31
	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.

d. 
3.8 Payment for Change in Location of Existing Service Facilities and Excess Distribution Facilities (this is covered on page 6)
Where changes in locations of existing service facilities are required or where power supplies are installed as excess distribution facilities by the Con Edison for which charges are made, New York City Transit, on behalf of the Contracting Party, shall pay directly to the Con Edison its charges for changes in location or for providing excess distribution facilities for the electrical services.
Submittal Approvals

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

	1
	1.5
	Shop drawings etc.
	Designer

	2
	1.6
	Schedule of procedure
	Engineer

	3
	2.1 to 2.8
	Shop drawing for all service equipment
	Designer

	4
	2.9 to 2.11
	Shop drawing for all distribution and panel board
	Designer

	5
	2.12
	Catalog cut and shop drawing for equipment name plate
	Designer

	6
	2.13 to 2.15
	Shop drawing for dc equipment and catalog fuses
	Designer

	7
	2.16 to 2.19
	Shop drawing for ATS and test report
	Designer

	8
	2.17, 2.19
	Tests
	Engineer

	9
	2.31
	Laminated wiring diagram
	Engineer


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.
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