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ADVERTISEMENT FOR BIDS 

 
SULLIVAN PARK PAVILION 

  
 CITY OF HATTIESBURG, MISSISSIPPI 
 
  
Sealed bids will be received by the City of Hattiesburg, at the City Clerk’s office, Mississippi, hereafter 
referred to as Owner, located at 200 Forrest Street, Hattiesburg, Mississippi, 39401, until 10:00 A.M., Local 
Time, Thursday,  January 25, 2018 for supplying all labor, equipment, and materials (as specified) necessary 
for the construction of the above referenced project. Work consists of constructing a pavilion at Sullivan Park.  
 
The above general outline of features of the work does not in any way limit the responsibility of the 
Contractor to perform all work and furnish all labor, equipment and materials required by the specifications 
and the drawings referred to therein. 
 
Bidder must be qualified under Mississippi Law and show current Certificate of Responsibility issued by the 
Mississippi State Board of Public Contractors establishing his classification as to the value and type of 
construction on which he is authorized to bid. 
 
Each Bidder shall write his Certificate of Responsibility Number on the outside of the sealed envelope 
containing his proposal. 
 
Proposals shall be submitted in duplicate, sealed and deposited with the Owner prior to the hour and date 
hereinbefore designated.  No bidder may withdraw his bid within 90 days after the actual date of the opening 
thereof. 
 
Awarding public contracts to non-resident Bidders will be on the same basis as the non-resident bidder's state 
awards contracts to Mississippi Contractors bidding under similar circumstances.  In order to ensure that 
Mississippi's so-called Golden Rule is followed state law requires a non-resident bidder is to attach to his bid 
a copy of his resident state's current laws pertaining to such state's treatment of non-resident contractors. 
 
Each Bidder must deposit with his proposal, a Bid Bond or Certified Check in an amount equal to five percent 
of his bid, payable to the Owner, as bid security.  Bidders shall also submit a current financial statement, if 
requested, by the Owner.  The successful bidder will be required to furnish a Payment Bond and Performance 
Bond each in the amount of 100 percent of the contract amount. 
 
Bid documents are being made available via paper copy. Plan holders are required to log-in or register for 
an account at www.neel-schafferplans.com to view and order Bid Documents. All plan holders are 
required to have a valid email address for registration. Bid documents are non-refundable and must be 
purchased through the website. Questions regarding website registration and online orders please contact 
Plan House Printing at (601) 336-6378. 
 
"Mississippi Standard Specifications for Road and Bridge Construction, 2017 Edition" as referred to herein, 
may be purchased from the Mississippi Department of Transportation. 
 
The Owner hereby notifies all Bidders that it will affirmatively insure that in any contract entered into 
pursuant to this advertisement, disadvantaged and women's business enterprises will be afforded the full 
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opportunity to submit bids in response to this invitation and will not be discriminated against on the grounds 
of race, color, or national origin in consideration for an award. 
 
The Engineer is Neel-Schaffer, Inc., 704 Hardy Street, Hattiesburg, Mississippi 39401; Phone  No. (601) 545-
1565, Fax No. (601)-545-2267. Geoffrey P. Crosby, P.E. – Senior Project Manager. 
 
The Owner reserves the right to reject any and all bids and to waive any informalities or irregularities therein. 
 
 

BY:    
City Clerk 
City of Hattiesburg, Mississippi 

 
 
DATES OF PUBLICATION: 
 
December 27, 2017 
 
January 3, 2018 
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	16010
	1.01 Governing Clause
	1.02 General Conditions
	A. General Conditions, Supplementary General Conditions, Information to Bidders, General Requirements, Special Conditions, Addenda, Wage Rates, and other pertinent documents issued under these specifications and shall be complied with in every respect...
	B. Notwithstanding Any Reference in the Specifications to Any Article, Device, Product, material, fixture, form or type of construction by name, make or catalog number, such reference shall be interpreted as establishing a standard of quality and perf...

	1.03 Record Drawings and Operating and Maintenance Manuals
	A. Record Drawings:  One set of blue line prints marked in black, showing an accurate location of all variations of the work actually installed related to the original drawings.  The drawings shall include all approved and installed Change Orders, fie...
	B. Operation and Maintenance Manuals:  Furnish three copies of an operation and maintenance manual for each electrical system and for each piece of equipment.  Three copies of the complete manuals bound in a 3-inch, 3-ring black binder with color code...
	C. The following identification shall be inscribed in minimum ( "-high alphabet type letters on the outside front corner:  The words "OPERATING AND MAINTENANCE MANUAL", the name and location of the project and the contract number.  The manual shall in...
	D. The manual shall have a typewritten table of contents with the tab sheets placed before instructions covering the subject.  The instruction sheets shall be legible with large sheets of drawings folded in.  The manual shall include a system layout s...

	1.04 Tests and Inspections
	A. By ENGINEER'S inspections and tests conducted by him or for him in his presence.  Upon written notice, CONTRACTOR shall furnish not to exceed two men, one to include the job foreman and tools to assist and be directed by the ENGINEER for a reasonab...
	B. By complete insulation break-down tests with a megger of each and every branch circuit, and service entrance.  All 600 volt conductors shall meet a minimum of resistance of 1,000,000 OHMS.  Tests shall be performed prior to any connections to overc...
	C. By any federal, state or local authority having jurisdiction of the project.
	D. By the Mississippi State Rating Bureau.  After inspection by this agency, corrections of any deficiencies shall be made which were found adversely affecting the insurance to be carried by the OWNER.  Acceptance of the Rating Bureau's report or subs...
	E. Properly phase out the entire electrical system to balance all loads as close as possible.
	F. Certified Test Reports:  Before any equipment or materials are delivered to the project site, certified copies of all test reports specified in the individual sections of this specification shall be submitted to the ENGINEER for his approval.

	1.05 Guarantee
	A. Guarantee to the OWNER all work performed and all equipment installed under this contract shall be free from defects in workmanship and materials for a period of one year unless noted otherwise from date of final written acceptance by the ENGINEER ...
	B. Defects shall be corrected arising during this one year period at the CONTRACTOR'S own expense, upon written notice of the OWNER or his authorized representative.

	1.06 General Information
	A. Plans are diagrammatic.  Judgment and care shall be exercised to install all electrical work in a practical manner which shall function properly and fit the construction and finishes.  Electrical devices not shown or specified which shall be requir...
	B. Cooperate with others in laying out work so that the electrical phase of the work will properly fit the construction and finishes.  Space requirements, etc. other than that shown on the plans required to facilitate the electrical construction, shal...
	C. Exact location of equipment shall be determined on the job.  Do not scale electrical drawings for exact location of any equipment.  All mounting heights shall be verified prior to rough-in.
	D. ENGINEER reserves the right to change the location of any equipment improperly installed and to change the exact location of any equipment connection location up to twenty feet prior to rough-in with no additional cost to the contract.
	E. Circuit grouping, conduit or cable runs are indicated diagrammatically with number of conductors shown in each raceway to clarify the operation and function of various systems.  Provide the proper number of conductors and conduits or cables to pro...
	F. Branch circuit shall be indicated as 2 or 3 wire circuits unless otherwise noted.  No two ungrounded conductors will be connected to the same ungrounded main in any panel.  There shall be no splicing of branch circuit conductors in any panel, safet...
	G. All materials shall be new (unless otherwise noted on the drawings or specified herein) and of approved equal or superior quality to those specified.  All equipment or materials shall conform to the latest requirements of Underwriter's Laboratories...
	H. All conductors shall be color coded as specified herein.  All conductors not complying with the specified color code shall be removed and replaced solely at the electrical subcontractor's expense.
	I. All materials, devices, equipment, etc. shall be installed, tested and connected in strict compliance with manufacturer's recommendations.
	J. Install all materials, equipment, devices, etc. in a neat and workmanlike manner.  Use only experienced labor or employ appropriate subcontractor to do all cutting and patching necessary for the installation of his materials.
	K. Protect from damage all apparatus and equipment furnished on this project.  Equipment and materials shall be properly stored and adequately protected and carefully handled to prevent damage before and during installation.  Equipment and materials s...
	L. Any piece of equipment, switch, device, etc. shown mounted on and/or adjacent to any installed equipment which, if installed, may impair the proper operation of that equipment, shall be removed by the electrical contractor/subcontractor as required...

	1.07 Removal of Salvage Material and Debris
	1.08 Trenching and Backfilling
	A. All trenching shall be done by mechanical means and all sides straight and vertical.  Width of trenches shall not exceed eight inches on either side of placed equipment.
	B. All backfill shall be made with Ured sandU (unless otherwise specified) and packed by mechanical means every six inches and left with a six-inch layer above finish grade to allow settling unless asphalt or concrete topping is to be provided.
	C. Where required by safety or recommended standards and where any excavated trench or hole is more than five feet deep, install shoring on all sides to protect against sides caving in.  Shoring method and material shall be the CONTRACTOR(s responsibi...

	1.09 Cutting, Patching, Finishing and Painting
	A. The CONTRACTOR shall be responsible for all cutting required to install his work.  All existing walls shall be carefully trenched, cut, etc. to depths required to completely recess conduit and boxes.  Where masonry walls are encountered, blocks and...
	B. It shall be the responsibility of the CONTRACTOR to have all patching, finishing, painting, etc. done by qualified personnel related to his work.
	C. It shall be the responsibility of the CONTRACTOR to have all exposed conduit, piping and wireways painted where exposed in any space or location.

	1.10 Corrosion Protection
	A. Nylon gland rings on all Liquid-tite conduit connectors.
	B. Nylon gland rings on all locknuts installed in boxes subject to moisture.
	C. Insulated throat connectors on all compression connectors.
	D. Corrosion inhibitors shall be placed in all environmental, control panels, exposed to damp or wet locations.  Inhibitors shall be an approved equal to "Hoffman" A-HCI-1, A-HCI-5 and A-CI-40 and shall be sized in accordance with volume content of th...
	E. Where equipment is exposed to severe conditions such as salts, acids, alkalies, sewer gases, etc., all equipment shall be sprayed inside and out with two coats of General Electrical Glyptal No. 1201-A or an approved equal.

	1.11 Project Site Inspection
	1.12 Coordination of Existing Utilities
	1.13 Construction Tools, Utilities and Buildings
	1.14 Payment Items
	1.15 Manufacturer's Recommendations
	1.16 Submittals
	A. Manufacturer's Data:  Submittals for each manufactured item shall be manufacturer's descriptive literature, equipment drawings, diagrams, performance and characteristic curves and catalog cuts.  Each submittal shall include the manufacturer's name,...
	B. Shop drawings shall show types, sizes, accessories, elevations, plans, sectional view, installation details, elementary diagrams and wiring diagrams.  Wiring diagrams shall identify circuit terminals and shall indicate the internal wiring for each ...
	C. Standards Compliance:  When materials or equipment must conform to the standards of organizations such as the American National Standards Institute (ANSI), American Society for Testing and Materials (ASTM), National Electrical Manufacturer's Associ...

	2.01 Materials and Equipment
	2.02 Nameplates
	A. Style No. 1:  1.0 inch by 2.5 inches for panelboard and terminal cabinet enclosures.
	B. Style No. 2:  0.5 inch by 1.5 inches for safety switches, enclosed individually mounted circuit breakers, small junction/terminal boxes, etc.

	2.03 Warning Signs
	3.01 Nameplate Mounting
	3.02 Painting of Equipment
	A. Factory Applied:  Electrical equipment shall have factory-applied painting systems which shall, as a minimum, meet the requirements of NEMA ICS 6 corrosion-resistance test.
	B. Field Applied:  Paint electrical equipment as required to match finish or to meet safety criteria.  Painting shall be a minimum of three coats consisting of primer and two finish coats. Touch-up paint of all equipment shall be required where equipm...


	16020
	1.01 Description
	A. National Fire Protection Association (NFPA)
	B. American National Standards Institute (ANSI)
	C. Occupational Safety and Health Act (OSHA) Requirements
	D. Underwriters Laboratories (UL)
	E. National Electrical Manufacturer's Association (NEMA)
	F. Institute of Electrical and Electronic Engineers (IEEE):  Standard Dictionary of Electrical and Electronics Terms
	G. American Society for Testing and Materials (ASTM)


	16030
	1.01 DESCRIPTION
	A. CONTRACTOR to furnish all materials and labor and perform all operations, including, but not limited to, coordination with general construction shop and field drawings, manufacturer's recommendations and installation instructions, to produce a com...
	B. The following operative systems shall be applicable to this project.
	1. Secondary underground 480-volt service and distribution system, complete with conduit, conductors, termination lugs, trenching and backfill, and testing.
	2. Site power system (600-volt and below) complete with final electrical connections to all panels, auxiliary equipment controls, distribution equipment, transformers, lights, etc.
	3. Lighting systems complete with fixtures, accessories, mounting hardware, lamps, poles, etc.
	4. Grounding protection system complete with wiring, connectors, ground rods, exothermic connections, compression connectors and certification from supplier.



	16040
	1.01 Description
	A. Equipment and materials specified by manufacturer's name and catalog number or an approved equal by the ENGINEER unless otherwise specifically stated herein.
	B. CONTRACTOR shall submit to the ENGINEER in triplicate, typewritten copies of all electrical materials and equipment proposed for use on the project within ten (10) days after award of contract.  If this list is not received prior to fifteen (15) da...
	C. Verbal or written requests by sales agents, manufacturer's agents, CONTRACTOR'S or subcontractors for substitutions of specified equipment by manufacturer and catalog number prior to opening of bids will not be considered or approved.  In no case w...
	D. CONTRACTOR shall not place any orders or release shipment of any piece of equipment or materials until all formal submittals have been approved by ENGINEER including any supplemental submittal requirements requested by the ENGINEER.
	E. Samples of any equipment or materials may be required at the ENGINEER's request.  This shall apply to specified items and substituted items.  Samples shall be made available to the ENGINEER at his designated location.  Special equipment such as mot...
	F. The ENGINEER's opinion shall be final and binding on the approved equal status for equality of any substituted item from that listed by manufacturer and/or manufacturer catalog number.
	G. Submittals for approval by ENGINEER shall include shop drawings, manufacturer's brochures and data sheets, samples where required such as paint, waterproofing, marking tape, wiring and cable; test reports, testing procedures, finishes, etc.  Refer ...
	H. Submittals shall be required, but not limited to, the following:
	1. Transformers.
	2. Wire and cable
	3. Conduit and fittings
	4. Boxes, covers and plates
	5. Branch circuit compression connectors
	6. Marking and identification devices
	7. Grounding system
	8. Paint
	9. Lighting fixtures
	10. Panelboards
	11. Metering Equipment
	12. Miscellaneous as shown on drawings
	13. Lamps
	14. Poles



	16050
	1.01 Description
	A. Scope: Furnish all labor materials, equipment and incidentals required to provide electric utility service for the project from the serving utility.  The services consist of one 4-wire services, 277/480-volt 3-Phase Services.   In general, the foll...
	1. Ball field complex secondary wiring from pad-mounted transformer service to all panels and devices.  All lighting and miscellaneous components.

	B. Coordination: Contractor shall make all arrangements with regard to the service connections required.  It shall be the responsibility of the Contractor to fully coordinate with the serving utility requirements.
	C. Work performed by others:  The following work will be performed by the serving utility:

	1.02 Quality Assurance

	16111
	1.01 Description
	A. Metal conduit.
	B. Flexible metal conduit.
	C. Liquid-Tite flexible metal conduit.
	D. Non-metal conduit.
	E. PVC-coated metal conduit.
	F. Fittings and conduit bodies.

	1.02 Related Sections
	A. Section 16130, Boxes.
	B. Section 16170, Grounding and Bonding.
	C. Section 16190, Supporting Devices.
	D. Section 16195, Electrical Identification.

	1.03 References
	A. ANSI C80.1 –  Rigid Steel Conduit, Zinc Coated
	B. ANSI/NEMA PB 1 – Fittings, Cast Metal Boxes and Conduit Bodies for Conduit and Cable Assemblies.
	C. ANSI/NFPA 70 – National Electrical Code.
	D. NECA "Standard of Installation".
	E. NEMA RN 1 – Polyvinyl Chloride (PVC) Externally Coated Galvanized Rigid Steel Conduit and Intermediate Metal Conduit.
	F. NEMA TC 2 – Electrical Plastic Tubing (EPT) and Conduit (EPC-40 and EPC-80)
	G. NEMA TC 3 – PVC Fittings for Use with Rigid PVC Conduit and Tubing.

	1.04 Design Requirements
	1.05 Submittals
	A. Submit under provisions of Section 16010 and Section 01340, Shop Drawings, Project Data and Samples.
	B. Product Data:  Provide for metallic conduit, Liquid-tite flexible metal conduit, non-metallic conduit, conduit bodies and fittings.

	1.06 Project Record Documents
	A. Submit under provisions of Section 16010.
	B. Accurately record actual routing of all underground conduits and mark on record drawings.

	1.07 Field Samples
	A. Provide under provisions of Section 16040.
	B. Provide field sample of PVC-coated steel conduit, one each at two feet long.
	C. Provide field sample of connectors and fittings.

	1.08 Delivery, Storage and Handling
	A. Deliver, store, protect and handle products to site.
	B. Accept conduit on site. CONTRACTOR shall, prior to acceptance, inspect for damage.
	C. Protect conduit from corrosion and entrance of debris by storing above grade.  Provide appropriate covering.
	D. Protect PVC conduit from sunlight.

	1.09 Project Conditions
	A. Verify all field measurements as required or shown on drawings.
	B. Verify routing and termination locations of conduit prior to rough-in.
	C. Conduit routing is shown on drawings in approximate locations unless dimensioned.  Route as required parallel and perpendicular to structures.

	2.01 Conduit Requirements
	A. All wiring shall be installed in conduit, including power and low voltage unless otherwise noted on drawings as Direct Burial.
	B. Minimum size conduit shall be as follows: (-inch for power and branch circuit wiring, unless noted otherwise on the drawings.
	C. Conduit shall be installed in accordance with the following schedule:
	1. In all poured construction concrete, thick wall galvanized rigid steel conduit (GRC) or Schedule 80 PVC.
	2. In exposed locations outdoors: Galvanized thick wall rigid steel (GRC).
	3. Underground installations: Schedule 40 PVC.


	2.02 Fittings
	A. Where conduits, (-inch through 1-inch conduits, enter junction boxes, pullboxes, panels, cabinets, gutters, etc. use insulated throat connectors, Raco Cat. #1003 and 1004, Locknuts #1133 and 1134, insulated throat bushing and #1222, 1223, and 1224,...
	B. Only threaded joint connectors and malleable iron no thread compression box connectors shall be used on rigid conduit.  No fittings requiring set screws or indoor type applications, including BM connectors, will be allowed.

	2.03 Conduit Straps and Hangers
	2.04 Expansion and Seal off Fittings
	2.05 Rigid Metal Conduit
	A. Manufacturers:
	1. Allied
	2. Wheatland
	3. Republic
	4. Approved equal

	B. Rigid Galvanized Steel Conduit (GRC):  ANSI C801.  UL 6.

	2.06 PVC-Coated Metal Conduit
	A. Manufacturers:
	1. Robroy
	2. Approved equal.

	B. Description:  NEMA RN1; rigid steel conduit with external and internal PVC coating, 20 mil, 0.05 mm thick.
	C. Fittings and Conduit Bodies:  ANSI/NEMA FB1; steel fittings with external and internal PVC coating to match conduit.

	2.07 Liquid-tight Flexible Metal Conduit
	A. Manufacturers:
	1. Alflex
	2. Anamet
	3. AFC
	4. Approved equal

	B. Description:  Interlocked aluminum construction with PVC jacket.
	C. Fittings:  ANSI/NEMA FB1.

	2.08 Non-metallic Conduit
	A. Manufacturers:
	1. Carlon
	2. Approved equal

	B. Description:  NEMA TC2; Schedule 40 PVC.
	C. Fittings and Conduit Bodies:  NEMA TC3.

	3.01 Installation
	A. Install conduit in accordance with NECA "Standard of Installation".
	B. Install non-metallic conduit in accordance with manufacturer's instructions.
	C. Arrange supports to prevent misalignment during wiring installation.
	D. Support conduit using coated steel straps with stainless steel screws.
	E. Fasten conduit supports to structures and surfaces under provisions of this section.
	F. Do not support conduit with wire or perforated pipe straps in any type structure.  Remove wire used for temporary supports.
	G. Route all conduit, whether exposed or concealed, parallel and perpendicular to structures, etc.
	H. Route conduit in and under slab or above ceiling from point-to-point.
	I. Maintain 12-inch (300 mm) clearance between conduit and surfaces with temperatures exceeding 104( F. (40( C.).
	J. Bring conduit to shoulder of fittings, fasten securely.
	K. Join non-metallic conduit using cement as recommended by manufacturer.  Wipe non-metallic conduit dry and clean before joining.  Apply full even coat of cement to entire area inserted in fitting.  Allow joint to cure for 20 minutes, minimum.
	L. Use conduit hubs for sealing locknuts to fasten conduit to cast boxes.  All conduit entering top or sides of all junction boxes, pullboxes, wiring gutters, etc., exposed to weather shall have myers hub connectors.
	M. Install no more than equivalent of four 90-degree bends between boxes.  Use conduit bodies to make sharp changes in direction, as around beams.  Use factory elbows for bends in metal conduit larger than 2-inch (50 mm) size.  All bends shall be long...
	N. Avoid moisture traps; provide junction box with drain fitting at low points in conduit system.
	O. Provide suitable fittings to accommodate expansion and deflection where conduit crosses control and expansion joints.
	P. Provide suitable nylon pull string or No. 14 AWG steel wire in each conduit except sleeves and nipples.
	Q. Use suitable caps to protect installed conduit against entrance of dirt and moisture.
	R. Ground and bond conduit under provision of Section 16170.
	S. Identify conduit under provisions of Section 16195.
	T. All conduit male threads shall be coated with "General Electric" RTV silicone sealer where conduit is installed outdoors, in contact with concrete or earth.
	U. All feeders shall be run in galvanized or sheradized thick wall rigid steel (GRC), or IMC.
	V. All conduits shall be sized as noted on the drawings and contained therein.  Where size is not shown, consult ENGINEER.
	W. All upturned conduits shall be capped during construction rough-in to prevent moisture or debris from entering.  Pull through each and every conduit a dry swab of sufficient size to remove any and all moisture.  Seal all conduit terminations with G...
	X. Maximum length of flexible liquid-tite conduit shall not exceed 5 feet.
	Y. Assure ground continuity on all branch circuitry conduits with two locknuts, one inside and one outside of all boxes, cabinets and gutters for rigid conduit.
	Z. Conduit Curb:
	1. In concrete slabs or floors, provide a 2-inch high curb extending 2-inches from the outer surface of the conduit penetrating the floor, to prevent corrosion.
	2. Terminate conduit stub-ups in couplings, slightly above the finished concrete curb.
	3. Paint the stub-up with Scotch-Clad Protective Coating #1706 or equal, a minimum of 6-inches above and below the finished surface of the concrete.


	3.02 Conduit Supports
	A. Galvanized rigid thick wall conduit (GRC), IMC and EMT, within three (3) feet of all outlet boxes, junction boxes, cabinets, gutters or fittings.  Horizontally anchored at 10'-0" maximum intervals.  Other spacings are noted on the plans.
	B. Liquid-tite flexible conduit (Sealtite), within 12 inches of all outlet boxes, junction boxes, cabinets, gutters or fittings and bends or turns.  Horizontally anchored at 2-foot intervals.  Minimum size permitted is 3/4-inch.
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	1.01 Description
	A. Building wire.
	B. Cable including instrumentation, control, etc.
	C. Wiring connections and terminations.

	1.02 References
	A. NEMA WC 3 – Rubber-insulated wire and cable for the transmission and distribution of electrical energy.
	B. NEMA WC 5 – Thermoplastic-insulated wire and cable for the transmission and distribution of electrical energy.

	1.03 Submittals
	A. Submit manufacturer's product data under the provisions of Section 16010, Shop Drawings Submittal.
	B. Submit manufacturer's instructions.

	2.01 Conductors
	A. Thermoplastic insulated building wire: NEMA WC5.
	B. Rubber insulated wire: NEMA WC3.
	C. Feeders and branch circuits: copper, stranded conductor, 600 volt insulation THHN-THWN in conduit.
	D. Service entrance cable: copper, stranded conductor, 600 volt insulation, THHN-THWN in conduit.

	3.01 General Wiring Methods
	A. Use no wire smaller than #12 AWG for power circuits and no smaller than #14 AWG for control wiring.
	B. Place an equal number of conductors for each phase of a circuit in same raceway or cable.
	C. Splice only in junction or outlet boxes.
	D. Neatly train and lace wiring inside boxes, equipment and panelboards.

	3.02 Wiring Installation in Raceways
	A. Pull all conductors into a raceway at the same time.  Use UL listed wire pulling lubricate for pulling #4 AWG and larger wires.
	B. Completely and thoroughly swab raceway system before installing conductors.

	3.03 Cable Installation
	3.04 Wiring Connections and Terminations
	A. Splice only in accessible junction boxes.
	B. Thoroughly clean wires before installing lugs and connectors.
	C. Make splices, taps and terminations to carry full ampacity of conductors without perceptible temperature rise.
	D. Terminate spare conductors with electrical tape and wire nut.
	E. Splices in all junction boxes shall be made by the compression method.  Crimp connectors shall be "Buchanan" Cat. #2006S, #2008S or #2011S with #2007, #2014 or #3007B caps or approved equal.

	3.05 Field Quality Control
	A. Field inspection and testing will be performed under provisions of Section 16010.
	B. Inspect wire and cable for physical damage and proper connection.
	C. Torque test conductor connections and terminations to manufacturer's recommended values.
	D. Perform continuity test on all power and equipment branch circuit conductors.  Verify proper phasing connections.

	3.06 Wire and Cable Installation Schedule
	A. Exterior Locations:  Conductors in raceways.
	B. Underground Locations:  Conductors in raceways.
	C. Color Coding (Power System):  The following conductor color coding shall be used:


	16130
	1.01 Description
	A. Wall and ceiling outlet boxes.
	B. Pull and junction boxes.

	1.02 Related Sections
	A. Section 16111, Conduit and Fittings.
	B. Section 16141, Wiring Devices.
	C. Section 16160, Cabinets and Enclosures.
	D. Section 16180, Equipment Wiring Systems.

	1.03 References
	A. ANSI/NEMA FB 1 – Fittings and Supports for Conduit and Cable Assemblies.
	B. ANSI/NEMA OS 1 – Sheet-steel Outlet Boxes, Device Boxes, Covers, and Box Supports.
	C. ANSI/NEMA OS 2 – Nonmetallic Outlet Boxes, Device Boxes, Covers and Box Supports.
	D. ANSI/NFPA 70 – National Electrical Code.
	E. NEMA 250 – Enclosures for Electrical Equipment (1000 Volts Maximum).

	1.04 Project Record Documents
	A. Submit under provisions of Section 01720.
	B. Accurately record actual locations and mounting heights of outlet, pull, and junction boxes.

	1.05 Regulatory Requirements
	A. Conform to requirements of ANSI/NFPA 70.
	B. Furnish products listed and classified by Underwriters Laboratories, Inc. as suitable for purpose specified and shown.

	1.06  Project Conditions
	A. Verify field measurements as shown on Drawings.
	B. Verify locations of boxes and outlets in plant laboratory, offices and work areas prior to rough-in.
	C. Electrical boxes are shown on Drawings in approximate locations unless dimensioned.  Install at location required for box to serve intended purpose.  Include installation within 20 feet of location shown.

	2.01 Outlet Boxes
	A. Sheet Metal Outlet Boxes:  ANSI/NEMA OS 1, galvanized steel.
	1. Luminaire and Equipment Supporting Boxes:  Rated for weight of equipment supported; include 1/2-inch or 3/4-inch male fixture studs where required.
	2. Only 4-inch square boxes with raised gang covers will be allowed.

	B. Cast Boxes:  NEMA FB 1, Type FD, aluminum. Provide gasketed cover by box manufacturer. Provide threaded hubs as required.

	2.02 Pull and Junction Boxes
	A. Sheet Metal Boxes:  NEMA OS 1, galvanized steel.
	B. Surface-Mounted Cast Metal Box:  NEMA 250, Type 3R; flat-flanged, surface-mounted junction box.
	1. Material:  Cast aluminum.
	2. Cover:  Furnish with ground flange, neoprene gasket, and stainless steel cover screws.

	C. In-Ground or Concrete Cast Metal Box:  NEMA 250, Type 6, inside flanged, recessed cover box for flush mounting.
	1. Material:  Galvanized cast iron.
	2. Cover:  Nonskid cover with neoprene gasket and stainless steel cover screws.
	3. Cover Legend:  ELECTRIC, COMM.


	3.01 Installation
	A. Install electrical boxes as shown on Drawings, and as required for splices, taps, wire pulling, equipment connections and compliance with regulatory requirements.
	B. Install electrical boxes to maintain headroom and to present neat mechanical appearance.
	C. Install pull boxes and junction boxes above accessible ceilings and in unfinished areas only.
	D. Inaccessible Ceiling Areas:  Install outlet and junction boxes no more than 6 inches (150 mm) from ceiling access panel or from removable recessed luminaire.
	E. Install boxes to preserve fire resistance rating of partitions and other elements.
	F. Align adjacent wall-mounted outlet boxes for switches, thermostats, and similar devices with each other.
	G. Use flush mounting outlet boxes in finished areas with raised gang covers.
	H. Do not install flush mounting boxes back-to-back in walls; provide minimum 6 inch (150 mm) separation.  Provide minimum 24 inches (600 mm) separation in acoustic rated walls.
	I. Secure flush mounting box to interior wall and partition studs.  Accurately position to allow for surface finish thickness.
	J. Use stamped steel bridges to fasten flush mounting outlet box between studs.  Span between studs.
	K. Install flush mounting box without damaging wall insulation or reducing its effectiveness.
	L. Use adjustable steel channel fasteners for hung ceiling outlet box.
	M. Do not fasten boxes to ceiling support wires.
	N. Support boxes independently of conduit, except cast box that is connected to two rigid metal conduits both supported within 12 inches of box.
	O. Use gang box where more than one device is mounted together.  Do not use sectional box.
	P. Use gang box with plaster ring for single device outlets.
	Q. Use cast outlet box in exterior locations exposed to the weather and wet locations.
	R. Large Pull Boxes:  Boxes larger than 100 cubic inches (1600 cubic centimeters) in volume or 12 inches (300 mm) in any dimension.
	1. Interior Dry Locations:  Use hinged enclosure under provisions of Section 16160.
	2. Other Locations:  Use surface-mounted cast metal box.


	3.02 Interface with Other Products
	A. Coordinate installation of outlet box for mechanical equipment furnished under Division 15.
	B. Locate flush mounting box in masonry wall to require cutting of masonry unit corner only.  Coordinate masonry cutting to achieve neat opening. Use raised gang square covers.
	C. Coordinate mounting heights and locations of outlets mounted above counters, benches and backsplashes.
	D. Position outlet boxes to locate luminaires as shown on drawings.

	3.03 Adjusting
	A. Adjust flush-mounting outlets to make front flush with finished wall material.  Maximum tolerance is 1/8-inch recess in finished wall.
	B. Install knockout closure in unused box opening.


	16140
	1.01 Description
	2.01 Safety Switches
	A. Type:  Horsepower rated, heavy-duty, single throw, three pole with visible blade and safety handle.  Fused and/or unfused as specified elsewhere and/or designated on the Drawings and/or as required by NEC.  Sized as required by NEC and/or as shown ...
	B. Each switch shall have indented plastic phenolic sign (minimum 1/8-inch lettering) identifying load served with voltage and horsepower attached to switch with stainless steel screws.
	C. Enclosure:  Painted Steel NEMA 3R for outdoor locations.
	D. Manufacturers:
	1. Square D Co.
	2. General Electric Co.
	3. Westinghouse.
	4. Or equal.


	2.02 Receptacle
	A. Indoor Locations:
	1. Duplex grounding receptacle, two pole, three wire, 125 volt AC, 20 ampere, stainless steel cover plates.  Products and Manufacturers:
	a. Cat. #5362-CR, by Arrow-Hart Inc.
	b. Cat. #53CM62, by Harvey Hubbell Inc.
	c. Or equal.

	2. Single grounding receptacle, corrosion resistant, two pole, three wire, 125 volt AC, 20 ampere, stainless steel cover plates.  Products and Manufacturers:
	a. Cat. #5361-CR, by Arrow-Hart Inc.
	b. Cat. #53CM61, by Harvey Hubbell Inc.
	c. Or equal.


	B.  Ground Fault Receptacle Where Designated on the Drawings:
	1. Type:  UL listed, 20 ampere, 125 volt AC, sensitivity of 5 mA, three wires, and weather-proof cover plates.
	2. Manufacturer:
	a. Hubbell, No. 6F-5362-GY with a 5221 cover plate.
	b. Or equal.


	C. Weatherproof Receptacle Where Designated on the Drawings:  Type UL listed duplex grounding receptacle, corrosion resistant, two pole, three wire, 20 ampere, 125 volt AC, weather-proof cover plates.

	2.03 Switches
	A. Indoor Non-Hazardous Locations:
	1. Single pole AC toggle switch, quiet type, 120/277 volt AC, 20 ampere, Brown, specification grade with stainless steel cover, screws and grounding terminal.  Products and Manufacturers:
	a. Cat. #20AC1 by Pass & Seymour, Inc
	b. Cat. #CS 120 by Hubbell.
	c. Or equal.

	2. Toggle switches of the three-way type shall be quiet type, 120/277 volt AC, 20 ampere, specification grade with stainless steel cover, screws and grounding terminal.  Products and Manufacturers:
	a. Cat. #20AC3 by Pass & Seymour, Inc.
	b. #CS 320 by Hubbell.
	c. Or equal.

	3. Toggle switches of the four-way type shall be of the same grade and manufacture as the single pole and three-way type.
	4. Toggle switches of the two-pole, single throw type shall be of the same grade and manufacturer as above.

	B. Horsepower-Rated Switches:
	1. Type:  Toggle operated, horsepower rated with thermal overload protection.
	2. Enclosure:  NEMA 1 for dry, indoor locations and NEMA 4 for outdoor and damp or wet indoor locations.
	3. Products and Manufacturers:  Provide one of the following:
	a. Type 609T by Allen-Bradley.
	b. Class 2510 by Square D Co.
	c. Or equal.



	2.04 Fuses
	A. Type:  Dual-element, current-limiting, UL Class RK5, 600 volts, unless otherwise noted or specified.
	B. Interrupting Capacities (UL Listed):  200,000 RMS amperes.
	C.  Coordination:
	1. Coordinated for installation in existing and new equipment.
	2. Properly coordinated for size, type and rating as required for equipment and circuits to be protected.

	D. Repair Parts:  One replacement fuse for each and every fuse installed under this Contract.
	E. Manufacturers:  Provide products from one of the following:
	1. Bussman Division, McGraw Edison Company.
	2. Gould Inc., Circuit Protection Division.
	3. Or equal.


	3.01 Mounting
	A. Safety switches shall be mounted on structural frame with minimum of four points of attachment using stainless or galvanized steel hardware.
	B. Install one spare set of fuses inside fused switch enclosure attached to side.
	C. In non-hazardous locations, install wiring devices in outlet or device boxes.
	D. Mount wall switches four feet, zero inches above finished floor unless otherwise noted.


	16160
	1.01 Description
	A. Hinged cover enclosures
	B. Cabinets
	C. Mounting panel
	D. Terminal blocks and accessories

	1.02 References
	A. NEMA 250 – Enclosures for electrical equipment (1,000 volts maximum).
	B. ANSI/NEMA ICS 1 – Industrial control and systems.
	C. ANSI/NEMA ICS 4 – Terminal blocks for industrial control equipment and systems.
	D. ANSI/NEMA ICS 6 – Enclosures for industrial control equipment and systems.
	E. UL 50 – Enclosures.

	1.03 Submittals
	A. Submit shop drawings and product data under provisions of Sections 16010 and 01340, Shop Drawings Submittal.
	B. Shop Drawings for Equipment and Enclosure Panels:  Include wiring schematic diagram, wiring diagram, outline drawings and construction diagram as described in ANSI/NEMA ICS 1.

	2.01 Hinged Cover Enclosures
	A. Construction: NEMA 250; Type 3, steel, for indoor, NEMA 3R for outdoor installation.
	B. Finish:  Dark gray, rust inhibitor.
	C. Covers:  Continuous hinge, held closed by hasp and staple for padlock.

	2.02 Cabinets
	A. Construction:
	1. 14-gauge G-90 grade galvanized steel
	2. Drip shield top and seam-free sides, front and back
	3. 16-gauge galvanized steel continuous hinge with stainless steel pin
	4. Cover fasteners with captive plated steel screws
	5. Hasp and staple for padlocking
	6. Knockouts in bottom
	7. Collar studs with back mounting panel
	8. Dark gray epoxy finish.
	9. Corrosion inhibitors
	10. Electric heater with thermostat where located outdoors
	11. Size:  Verify size required with equipment to be housed or as noted on drawings.

	B. Manufacturer and Catalog No.:  Hoffman Cat. No. scheduled with back panel or approved equal.

	2.03 Terminal Blocks and Accessories
	A. Terminal Blocks:  ANSI/NEMA ICS 4; UL listed.
	B. Power Terminals:  Unit construction type, closed-back type, with tubular pressure screw connectors, rated 600 volts.
	C. Signal and control Terminals: Modular construction type, channel mounted; tubular pressure screw connectors, rated 300 volts.

	3.01 Installation
	A. Install cabinets and enclosures plumb; anchor securely to structural supports at each corner with galvanized bolts, nuts and Belleville washers.
	B. Install trim plumb.


	16170
	1.01 Description
	A. Power system grounding.
	B. Electrical equipment and raceway grounding and bonding.
	C. Building ground grids.

	1.02 System Description
	A. Ground the electrical service system neutral at service entrance equipment to grounding electrode.
	B. Bond together system neutrals, service equipment enclosures, exposed non-current carrying metal parts of electrical equipment, metal raceway systems, grounding conductor in raceways and cables, receptacle ground and connectors.

	1.03 Submittals
	A. Submit maintenance and grid layout data and shop drawings under provisions of Sections 16010 and 01340.
	B. Indicate location of system grounding electrode connections and routing of grounding electrode conductor.

	2.01 Materials
	A. Ground Rods:  Copper-encased steel, 5/8-inch diameter, minimum length 10 feet.
	B. Ground Electrode Conductor:  Size as noted on drawings with THHN-THWN insulation.
	C. Exothermic welds shall be as scheduled on the drawings.

	3.01 Installation
	A. Provide a separate, insulated equipment grounding conductor in branch circuits.  Terminate each end on a grounding lug, bus or bushing.
	B. Connect grounding electrode conductors to ground electrode by exothermic weld using cable to rod connection.
	C. Grounding Electrode:  Use driven ground rod as shown on plans.
	D. Use minimum #6 AWG copper conductor for communications service grounding conductor.  Leave six feet (3 m) slack conductor at terminal cabinet or backboard.
	E. Provide grounding and bonding at utility company's metering equipment.
	F. Refer to drawings for schedule of exothermic connections.

	3.02 Field Quality Control
	A. Inspect grounding and bonding system conductors and connections for tightness and proper installation.
	B. Measure ground resistance from system neutral connection at service entrance to convenient ground reference point using suitable ground testing equipment.  Resistance shall not exceed 5 ohms.  Where resistance exceeds 5 ohms, additional ground rods...


	16180
	1.01 Description
	1.02 Related Sections
	A. Section 16010, General Provisions.
	B. Section 16020, Codes and Standards.
	C. Section 16111, Conduit and Fittings.
	D. Section 16120, Wire and Cable.
	E. Section 16130, Boxes.
	F. Section 16170, Grounding and Bonding Systems.

	1.03 Project Record Documents
	3.01 Instructions
	A. Shall be installed in conduit where and as shown on the drawings and in accordance with drawings and specifications.
	B. Power connections shall be as follows:
	1. Run all conduits and wiring for all control systems specified on this project.
	2. Run circuits from Panel boards to all equipment and make final electrical connections.


	16190
	1.01 Description
	A. Conduit and equipment supports.
	B. Fastening hardware.

	1.02 Related Work
	1.03 Coordination
	1.04 Quality Assurance
	2.01 Material
	A. Support Channel:  Galvanized.
	B. Hardware:  Corrosion-resistant.

	3.01 Installation
	A. Fasten hanger rods, conduit clamps and outlet and junction boxes to structure using stainless steel screws and galvanized bolts, nuts and Bellville washers.  Do not use spring steel clips and clamps.
	B. Do not fasten supports to conduit.
	C. Fabricate supports from steel angle and steel channel, rigidly welded or bolted to present a neat appearance.  Use hexagon head bolts with Bellville washers under all nuts.


	16195
	1.01 Description
	A. Nameplates.
	B. Wire and cable markers.

	1.02 Related Work
	1.03 Submittals
	A. Submit shop drawings under provisions of Sections 16010 and 01340.
	B. Include schedule for nameplates.

	2.01 Materials
	A. Nameplates:  Engraved three-layer laminated plastic, white letters on a black background.
	B. Wire and Cable Markers:  Cloth markers, split sleeve or tubing type.

	3.01 Installation
	A. Degrease and clean surfaces to receive nameplates.
	B. Install nameplates parallel to equipment lines.
	C. Secure nameplates to equipment fronts and panels using stainless steel screws.

	3.02 Wire Identification
	3.03  Nameplate Engraving Schedule

	16402
	1.01 Description
	Underground secondary service.

	1.02 Related Sections
	A. Section 16010, General Requirements.
	B. Section 16111, Conduit and Fittings.

	1.03 System Description
	1.04 Project Record Documents
	A. Submit documents under provisions of Section 16020.
	B. Accurately record all underground electrical service routing, showing dimensions from curbs, buildings, etc.

	3.01 Trenching and Backfilling
	3.02 Laying Conduit
	A. Make bends with sweeps of not less than 48-inch radius or 5  angle couplings.
	B. Make a transition from non-metallic duct to rigid steel conduit ten feet from where duct banks enter structures, other than manholes or turn upward for continuation above grade.
	C. Install a warning ribbon approximately 18-inches below finished grade over all underground conduit carrying cables of 120 volts and higher.  The identifying ribbon shall be a polyvinyl chloride tape, 3-inches wide, yellow color, permanently imprint...


	16470
	1.01 Description
	1.02 Related Sections
	A. Section 16010, General Provisions.
	B. Section 16170, Grounding and Bonding Systems.
	C. Section 16195, Electrical Identification.

	1.03 Submittals
	A. Submit under provisions of Section 01340.
	B. Submit manufacturer's data indicating bussing, enclosure, circuit numbering, sizes, etc.

	2.01 Panelboards
	A. Shall be dead-front construction with solderless pressure terminals.
	B. Main and neutral busses shall be of capacity scheduled on drawings.  Bussing shall be tin-plated, copper-based on maximum current density in accordance with UL Standard 891.
	C. Complete typewritten directory with transparent plastic cover inside of door.  All panels shall be identified as they are designated on the drawings by 3/4-inch plastic phenolic sign with 1/4-inch indented letters on front face of panel attached wi...
	D. Trim and door with lock and catch with two (2) keys.  Keys shall be common to all panelboards.
	E. Circuit Breakers:
	1. Circuit breakers shall be quickmake and quickbreak on manual or automatic operation, with minimum interrupting capacity of 10,000 amps RMS symmetrical.
	2. Breakers shall be trip-free.  Each breaker shall have trip indication independent of the ON or OFF positions.
	3. All breakers shall be UL listed and meet NEMA Standards Publication No. AB1 and Federal Specification No. WOCO375a and any amendments to the above where applicable.
	4. All breakers shall be calibrated for operation in an ambient temperature of 40( C.
	5. All two- and three-pole breakers shall be common trip.
	6. Automatic operation of the circuit breaker shall be obtained by means of thermal and/or magnetic tripping devices located in each pole.  Thermal devices shall provide the time-delay tripping on overloads and the magnetic device shall provide instan...
	7. All breakers shall be bolt-on type.


	3.01 Installation
	A. Panels shall be securely mounted with through bolts, anchors or other approved means.
	B. Mount all panelboards with top breaker handle not more than 6'-6" above finish floor.
	C. Connect the phase wires of three (and/or four) wire home runs to breakers connected to separate phase busses of the panelboard.  Panelboard circuits shall be numbers in sequence vertically and all circuits shall appear in the panel exactly as they ...
	D. Neutrals and equipment ground conductors shall not be connected together in any panel beyond service entrance main.
	E. No two ungrounded conductors shall be connected to the same circuit breaker terminal.
	F. There shall be no splicing of conductors in panelboards.
	G. Panelboards shall be as scheduled on the drawings and as manufactured by Square D Company, Type NQOD, or approved equal.


	16501
	1.01 Description
	1.02 Related Sections
	A. Section 16010, General Provisions.
	B. Section 16510, Entrance Way Exterior Lighting System.
	C. Section 16510, Interior and Building Exterior Lighting.

	1.03 Submittals
	A. Submit under provisions of Section 01340.
	B. Submit manufacturer's data sheets showing manufacturer, wattage, type, lumens and general characteristics of each type lamp.

	2.01 Lamps
	A. Lamps shall be of the proper size and type as noted in the fixture schedule for each type fixture.
	B. Incandescent lamps shall be inside frosted, 120 volts, as manufactured by General Electric, Sylvania or approved equal.
	C. Fluorescent lamps shall be rapid start, energy savings as manufactured by General Electric, Sylvania or approved equal.
	D. High pressure sodium lamps shall be clear, universal burn as manufactured by General Electric, Sylvania or approved equal.
	E. Metal halide lamps shall be base up to horizontal burn position.  They shall be Metalarc/C lamps as manufactured by Sylvania or approved equal.


	16510
	1.01 Description
	1.02 Related Sections
	A. Section 16010, General Requirements.
	B. Section 16120, Wire and Cable.
	C. Section 16130, Boxes.
	D. Section 16170, Grounding and Bonding Systems.
	E. Section 16190, Supporting Devices.
	F. Section 16501, Lamps.

	1.03 Submittals
	A. Submit under provisions of Section 01340.
	B. Submit manufacturer's data showing construction, lens, paint finishes, metal gauge, dimensions, etc.

	2.01 Fixtures
	A. Fixtures shall be completely factory prewired.  Should internal wiring be required, use #14 Type AF wire.
	B. Fixtures shall be as scheduled in the lighting fixture schedule shown on the drawings.  Fixtures shall be by manufacturer and catalog number or approved equal.
	C. Ballast shall be of the proper size and type for the fixtures.  Ballast in fluorescent fixtures shall be high power factor, ETL approved and CBM certified, rapid start, low heat type.  Ballast shall be Class "P" rated equipped with an approved i...

	3.01 Supports
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	16010
	1.01 Governing Clause
	1.02 General Conditions
	A. General Conditions, Supplementary General Conditions, Information to Bidders, General Requirements, Special Conditions, Addenda, Wage Rates, and other pertinent documents issued under these specifications and shall be complied with in every respect...
	B. Notwithstanding Any Reference in the Specifications to Any Article, Device, Product, material, fixture, form or type of construction by name, make or catalog number, such reference shall be interpreted as establishing a standard of quality and perf...

	1.03 Record Drawings and Operating and Maintenance Manuals
	A. Record Drawings:  One set of blue line prints marked in black, showing an accurate location of all variations of the work actually installed related to the original drawings.  The drawings shall include all approved and installed Change Orders, fie...
	B. Operation and Maintenance Manuals:  Furnish three copies of an operation and maintenance manual for each electrical system and for each piece of equipment.  Three copies of the complete manuals bound in a 3-inch, 3-ring black binder with color code...
	C. The following identification shall be inscribed in minimum 3/4"-high alphabet type letters on the outside front corner:  The words "OPERATING AND MAINTENANCE MANUAL", the name and location of the project and the contract number.  The manual shall i...
	D. The manual shall have a typewritten table of contents with the tab sheets placed before instructions covering the subject.  The instruction sheets shall be legible with large sheets of drawings folded in.  The manual shall include a system layout s...

	1.04 Tests and Inspections
	A. By ENGINEER'S inspections and tests conducted by him or for him in his presence.  Upon written notice, CONTRACTOR shall furnish not to exceed two men, one to include the job foreman and tools to assist and be directed by the ENGINEER for a reasonab...
	B. By complete insulation break-down tests with a megger of each and every branch circuit, and service entrance.  All 600 volt conductors shall meet a minimum of resistance of 1,000,000 OHMS.  Tests shall be performed prior to any connections to overc...
	C. By any federal, state or local authority having jurisdiction of the project.
	D. By the Mississippi State Rating Bureau.  After inspection by this agency, corrections of any deficiencies shall be made which were found adversely affecting the insurance to be carried by the OWNER.  Acceptance of the Rating Bureau's report or subs...
	E. Properly phase out the entire electrical system to balance all loads as close as possible.
	F. Certified Test Reports:  Before any equipment or materials are delivered to the project site, certified copies of all test reports specified in the individual sections of this specification shall be submitted to the ENGINEER for his approval.

	1.05 Guarantee
	A. Guarantee to the OWNER all work performed and all equipment installed under this contract shall be free from defects in workmanship and materials for a period of one year unless noted otherwise from date of final written acceptance by the ENGINEER ...
	B. Defects shall be corrected arising during this one year period at the CONTRACTOR'S own expense, upon written notice of the OWNER or his authorized representative.

	1.06 General Information
	A. Plans are diagrammatic.  Judgment and care shall be exercised to install all electrical work in a practical manner which shall function properly and fit the construction and finishes.  Electrical devices not shown or specified which shall be requir...
	B. Cooperate with others in laying out work so that the electrical phase of the work will properly fit the construction and finishes.  Space requirements, etc. other than that shown on the plans required to facilitate the electrical construction, shal...
	C. Exact location of equipment shall be determined on the job.  Do not scale electrical drawings for exact location of any equipment.  All mounting heights shall be verified prior to rough-in.
	D. ENGINEER reserves the right to change the location of any equipment improperly installed and to change the exact location of any equipment connection location up to twenty feet prior to rough-in with no additional cost to the contract.
	E. Circuit grouping, conduit or cable runs are indicated diagrammatically with number of conductors shown in each raceway to clarify the operation and function of various systems.  Provide the proper number of conductors and conduits or cables to pro...
	F. Branch circuit shall be indicated as 2 or 3 wire circuits unless otherwise noted.  No two ungrounded conductors will be connected to the same ungrounded main in any panel.  There shall be no splicing of branch circuit conductors in any panel, safet...
	G. All materials shall be new (unless otherwise noted on the drawings or specified herein) and of approved equal or superior quality to those specified.  All equipment or materials shall conform to the latest requirements of Underwriter's Laboratories...
	H. All conductors shall be color coded as specified herein.  All conductors not complying with the specified color code shall be removed and replaced solely at the electrical subcontractor's expense.
	I. All materials, devices, equipment, etc. shall be installed, tested and connected in strict compliance with manufacturer's recommendations.
	J. Install all materials, equipment, devices, etc. in a neat and workmanlike manner.  Use only experienced labor or employ appropriate subcontractor to do all cutting and patching necessary for the installation of his materials.
	K. Protect from damage all apparatus and equipment furnished on this project.  Equipment and materials shall be properly stored and adequately protected and carefully handled to prevent damage before and during installation.  Equipment and materials s...
	L. Any piece of equipment, switch, device, etc. shown mounted on and/or adjacent to any installed equipment which, if installed, may impair the proper operation of that equipment, shall be removed by the electrical contractor/subcontractor as required...

	1.07 Removal of Salvage Material and Debris
	1.08 Trenching and Backfilling
	A. All trenching shall be done by mechanical means and all sides straight and vertical.  Width of trenches shall not exceed eight inches on either side of placed equipment.
	B. All backfill shall be made with Ured sandU (unless otherwise specified) and packed by mechanical means every six inches and left with a six-inch layer above finish grade to allow settling unless asphalt or concrete topping is to be provided.
	C. Where required by safety or recommended standards and where any excavated trench or hole is more than five feet deep, install shoring on all sides to protect against sides caving in.  Shoring method and material shall be the CONTRACTOR’s responsibi...

	1.09 Cutting, Patching, Finishing and Painting
	A. The CONTRACTOR shall be responsible for all cutting required to install his work.  All existing walls shall be carefully trenched, cut, etc. to depths required to completely recess conduit and boxes.  Where masonry walls are encountered, blocks and...
	B. It shall be the responsibility of the CONTRACTOR to have all patching, finishing, painting, etc. done by qualified personnel related to his work.
	C. It shall be the responsibility of the CONTRACTOR to have all exposed conduit, piping and wireways painted where exposed in any space or location.

	1.10 Corrosion Protection
	A. Nylon gland rings on all Liquid-tite conduit connectors.
	B. Nylon gland rings on all locknuts installed in boxes subject to moisture.
	C. Insulated throat connectors on all compression connectors.
	D. Corrosion inhibitors shall be placed in all environmental, control panels, exposed to damp or wet locations.  Inhibitors shall be an approved equal to "Hoffman" A-HCI-1, A-HCI-5 and A-CI-40 and shall be sized in accordance with volume content of th...
	E. Where equipment is exposed to severe conditions such as salts, acids, alkalies, sewer gases, etc., all equipment shall be sprayed inside and out with two coats of General Electrical Glyptal No. 1201-A or an approved equal.

	1.11 Project Site Inspection
	1.12 Coordination of Existing Utilities
	1.13 Construction Tools, Utilities and Buildings
	1.14 Payment Items
	1.15 Manufacturer's Recommendations
	1.16 Submittals
	A. Manufacturer's Data:  Submittals for each manufactured item shall be manufacturer's descriptive literature, equipment drawings, diagrams, performance and characteristic curves and catalog cuts.  Each submittal shall include the manufacturer's name,...
	B. Shop drawings shall show types, sizes, accessories, elevations, plans, sectional view, installation details, elementary diagrams and wiring diagrams.  Wiring diagrams shall identify circuit terminals and shall indicate the internal wiring for each ...
	C. Standards Compliance:  When materials or equipment must conform to the standards of organizations such as the American National Standards Institute (ANSI), American Society for Testing and Materials (ASTM), National Electrical Manufacturer's Associ...

	2.01 Materials and Equipment
	2.02 Nameplates
	A. Style No. 1:  1.0 inch by 2.5 inches for panelboard and terminal cabinet enclosures.
	B. Style No. 2:  0.5 inch by 1.5 inches for safety switches, enclosed individually mounted circuit breakers, small junction/terminal boxes, etc.

	2.03 Warning Signs
	3.01 Nameplate Mounting
	3.02 Painting of Equipment
	A. Factory Applied:  Electrical equipment shall have factory-applied painting systems which shall, as a minimum, meet the requirements of NEMA ICS 6 corrosion-resistance test.
	B. Field Applied:  Paint electrical equipment as required to match finish or to meet safety criteria.  Painting shall be a minimum of three coats consisting of primer and two finish coats. Touch-up paint of all equipment shall be required where equipm...


	16020
	1.01 Description
	A. National Fire Protection Association (NFPA)
	B. American National Standards Institute (ANSI)
	C. Occupational Safety and Health Act (OSHA) Requirements
	D. Underwriters Laboratories (UL)
	E. National Electrical Manufacturer's Association (NEMA)
	F. Institute of Electrical and Electronic Engineers (IEEE):  Standard Dictionary of Electrical and Electronics Terms
	G. American Society for Testing and Materials (ASTM)


	16030
	1.01 DESCRIPTION
	A. CONTRACTOR to furnish all materials and labor and perform all operations, including, but not limited to, coordination with general construction shop and field drawings, manufacturer's recommendations and installation instructions, to produce a com...
	B. The following operative systems shall be applicable to this project.
	1. Secondary underground 120/240 volt single phase service and distribution system, complete with conduit, conductors, termination lugs, trenching and backfill, and testing.
	2. Site power system (600-volt and below) complete with final electrical connections to all panels, auxiliary equipment controls, distribution equipment, transformers, lights, etc.
	3. Lighting systems complete with fixtures, accessories, mounting hardware, lamps, poles, etc.
	4. Grounding protection system complete with wiring, connectors, ground rods, exothermic connections, compression connectors and certification from supplier.



	16040
	1.01 Description
	A. Equipment and materials specified by manufacturer's name and catalog number or an approved equal by the ENGINEER unless otherwise specifically stated herein.
	B. CONTRACTOR shall submit to the ENGINEER in triplicate, typewritten copies of all electrical materials and equipment proposed for use on the project within ten (10) days after award of contract.  If this list is not received prior to fifteen (15) da...
	C. Verbal or written requests by sales agents, manufacturer's agents, CONTRACTOR'S or subcontractors for substitutions of specified equipment by manufacturer and catalog number prior to opening of bids will not be considered or approved.  In no case w...
	D. CONTRACTOR shall not place any orders or release shipment of any piece of equipment or materials until all formal submittals have been approved by ENGINEER including any supplemental submittal requirements requested by the ENGINEER.
	E. Samples of any equipment or materials may be required at the ENGINEER's request.  This shall apply to specified items and substituted items.  Samples shall be made available to the ENGINEER at his designated location.  Special equipment such as mot...
	F. The ENGINEER's opinion shall be final and binding on the approved equal status for equality of any substituted item from that listed by manufacturer and/or manufacturer catalog number.
	G. Submittals for approval by ENGINEER shall include shop drawings, manufacturer's brochures and data sheets, samples where required such as paint, waterproofing, marking tape, wiring and cable; test reports, testing procedures, finishes, etc.  Refer ...
	H. Submittals shall be required, but not limited to, the following:
	1. Wire and cable
	2. Conduit and fittings
	3. Boxes, covers and plates
	4. Branch circuit compression connectors
	5. Marking and identification devices
	6. Grounding system
	7. Paint
	8. Lighting fixtures
	9. Panelboards
	10. Metering Equipment
	11. Miscellaneous as shown on drawings
	12. Lamps



	16050
	1.01 Description
	A. Scope: Furnish all labor materials, equipment and incidentals required to provide electric utility service for the project from the serving utility.  The services consist of one 3-wire services, 120/240-volt 1-Phase Services.   In general, the foll...
	1. Install meter pole for connection to service from Mississippi Power Company.

	B. Coordination: Contractor shall make all arrangements with regard to the service connections required.  It shall be the responsibility of the Contractor to fully coordinate with the serving utility requirements.
	C. Work performed by others:  The following work will be performed by the serving utility:

	1.02 Quality Assurance

	16111
	1.01 Description
	A. Metal conduit.
	B. Flexible metal conduit.
	C. Liquid-Tite flexible metal conduit.
	D. Non-metal conduit.
	E. PVC-coated metal conduit.
	F. Fittings and conduit bodies.

	1.02 Related Sections
	A. Section 16130, Boxes.
	B. Section 16170, Grounding and Bonding.
	C. Section 16190, Supporting Devices.
	D. Section 16195, Electrical Identification.

	1.03 References
	A. ANSI C80.1 –  Rigid Steel Conduit, Zinc Coated
	B. ANSI/NEMA PB 1 – Fittings, Cast Metal Boxes and Conduit Bodies for Conduit and Cable Assemblies.
	C. ANSI/NFPA 70 – National Electrical Code.
	D. NECA "Standard of Installation".
	E. NEMA RN 1 – Polyvinyl Chloride (PVC) Externally Coated Galvanized Rigid Steel Conduit and Intermediate Metal Conduit.
	F. NEMA TC 2 – Electrical Plastic Tubing (EPT) and Conduit (EPC-40 and EPC-80)
	G. NEMA TC 3 – PVC Fittings for Use with Rigid PVC Conduit and Tubing.

	1.04 Design Requirements
	1.05 Submittals
	A. Submit under provisions of Section 16010 and Section 01340, Shop Drawings, Project Data and Samples.
	B. Product Data:  Provide for metallic conduit, Liquid-tite flexible metal conduit, non-metallic conduit, conduit bodies and fittings.

	1.06 Project Record Documents
	A. Submit under provisions of Section 16010.
	B. Accurately record actual routing of all underground conduits and mark on record drawings.

	1.07 Field Samples
	A. Provide under provisions of Section 16040.
	B. Provide field sample of PVC-coated steel conduit, one each at two feet long.
	C. Provide field sample of connectors and fittings.

	1.08 Delivery, Storage and Handling
	A. Deliver, store, protect and handle products to site.
	B. Accept conduit on site. CONTRACTOR shall, prior to acceptance, inspect for damage.
	C. Protect conduit from corrosion and entrance of debris by storing above grade.  Provide appropriate covering.
	D. Protect PVC conduit from sunlight.

	1.09 Project Conditions
	A. Verify all field measurements as required or shown on drawings.
	B. Verify routing and termination locations of conduit prior to rough-in.
	C. Conduit routing is shown on drawings in approximate locations unless dimensioned.  Route as required parallel and perpendicular to structures.

	2.01 Conduit Requirements
	A. All wiring shall be installed in conduit, including power and low voltage unless otherwise noted on drawings as Direct Burial.
	B. Minimum size conduit shall be as follows: (-inch for power and branch circuit wiring, unless noted otherwise on the drawings.
	C. Conduit shall be installed in accordance with the following schedule:
	1. In all poured construction concrete, thick wall galvanized rigid steel conduit (GRC) or Schedule 80 PVC.
	2. In exposed locations outdoors: Galvanized thick wall rigid steel (GRC).
	3. Underground installations: Schedule 40 PVC.


	2.02 Fittings
	A. Where conduits, (-inch through 1-inch conduits, enter junction boxes, pullboxes, panels, cabinets, gutters, etc. use insulated throat connectors, Raco Cat. #1003 and 1004, Locknuts #1133 and 1134, insulated throat bushing and #1222, 1223, and 1224,...
	B. Only threaded joint connectors and malleable iron no thread compression box connectors shall be used on rigid conduit.  No fittings requiring set screws or indoor type applications, including BM connectors, will be allowed.

	2.03 Conduit Straps and Hangers
	2.04 Expansion and Seal off Fittings
	2.05 Rigid Metal Conduit
	A. Manufacturers:
	1. Allied
	2. Wheatland
	3. Republic
	4. Approved equal

	B. Rigid Galvanized Steel Conduit (GRC):  ANSI C801.  UL 6.

	2.06 PVC-Coated Metal Conduit
	A. Manufacturers:
	1. Robroy
	2. Approved equal.

	B. Description:  NEMA RN1; rigid steel conduit with external and internal PVC coating, 20 mil, 0.05 mm thick.
	C. Fittings and Conduit Bodies:  ANSI/NEMA FB1; steel fittings with external and internal PVC coating to match conduit.

	2.07 Liquid-tight Flexible Metal Conduit
	A. Manufacturers:
	1. Alflex
	2. Anamet
	3. AFC
	4. Approved equal

	B. Description:  Interlocked aluminum construction with PVC jacket.
	C. Fittings:  ANSI/NEMA FB1.

	2.08 Non-metallic Conduit
	A. Manufacturers:
	1. Carlon
	2. Approved equal

	B. Description:  NEMA TC2; Schedule 40 PVC.
	C. Fittings and Conduit Bodies:  NEMA TC3.

	3.01 Installation
	A. Install conduit in accordance with NECA "Standard of Installation".
	B. Install non-metallic conduit in accordance with manufacturer's instructions.
	C. Arrange supports to prevent misalignment during wiring installation.
	D. Support conduit using coated steel straps with stainless steel screws.
	E. Fasten conduit supports to structures and surfaces under provisions of this section.
	F. Do not support conduit with wire or perforated pipe straps in any type structure.  Remove wire used for temporary supports.
	G. Route all conduit, whether exposed or concealed, parallel and perpendicular to structures, etc.
	H. Route conduit in and under slab or above ceiling from point-to-point.
	I. Maintain 12-inch (300 mm) clearance between conduit and surfaces with temperatures exceeding 104( F. (40( C.).
	J. Bring conduit to shoulder of fittings, fasten securely.
	K. Join non-metallic conduit using cement as recommended by manufacturer.  Wipe non-metallic conduit dry and clean before joining.  Apply full even coat of cement to entire area inserted in fitting.  Allow joint to cure for 20 minutes, minimum.
	L. Use conduit hubs for sealing locknuts to fasten conduit to cast boxes.  All conduit entering top or sides of all junction boxes, pullboxes, wiring gutters, etc., exposed to weather shall have myers hub connectors.
	M. Install no more than equivalent of four 90-degree bends between boxes.  Use conduit bodies to make sharp changes in direction, as around beams.  Use factory elbows for bends in metal conduit larger than 2-inch (50 mm) size.  All bends shall be long...
	N. Avoid moisture traps; provide junction box with drain fitting at low points in conduit system.
	O. Provide suitable fittings to accommodate expansion and deflection where conduit crosses control and expansion joints.
	P. Provide suitable nylon pull string or No. 14 AWG steel wire in each conduit except sleeves and nipples.
	Q. Use suitable caps to protect installed conduit against entrance of dirt and moisture.
	R. Ground and bond conduit under provision of Section 16170.
	S. Identify conduit under provisions of Section 16195.
	T. All conduit male threads shall be coated with "General Electric" RTV silicone sealer where conduit is installed outdoors, in contact with concrete or earth.
	U. All feeders shall be run in galvanized or sheradized thick wall rigid steel (GRC), or IMC.
	V. All conduits shall be sized as noted on the drawings and contained therein.  Where size is not shown, consult ENGINEER.
	W. All upturned conduits shall be capped during construction rough-in to prevent moisture or debris from entering.  Pull through each and every conduit a dry swab of sufficient size to remove any and all moisture.  Seal all conduit terminations with G...
	X. Maximum length of flexible liquid-tite conduit shall not exceed 5 feet.
	Y. Assure ground continuity on all branch circuitry conduits with two locknuts, one inside and one outside of all boxes, cabinets and gutters for rigid conduit.
	Z. Conduit Curb:
	1. In concrete slabs or floors, provide a 2-inch high curb extending 2-inches from the outer surface of the conduit penetrating the floor, to prevent corrosion.
	2. Terminate conduit stub-ups in couplings, slightly above the finished concrete curb.
	3. Paint the stub-up with Scotch-Clad Protective Coating #1706 or equal, a minimum of 6-inches above and below the finished surface of the concrete.


	3.02 Conduit Supports
	A. Galvanized rigid thick wall conduit (GRC), IMC and EMT, within three (3) feet of all outlet boxes, junction boxes, cabinets, gutters or fittings.  Horizontally anchored at 10'-0" maximum intervals.  Other spacings are noted on the plans.
	B. Liquid-tite flexible conduit (Sealtite), within 12 inches of all outlet boxes, junction boxes, cabinets, gutters or fittings and bends or turns.  Horizontally anchored at 2-foot intervals.  Minimum size permitted is 3/4-inch.


	16120
	1.01 Description
	A. Building wire.
	B. Cable including instrumentation, control, etc.
	C. Wiring connections and terminations.

	1.02 References
	A. NEMA WC 3 – Rubber-insulated wire and cable for the transmission and distribution of electrical energy.
	B. NEMA WC 5 – Thermoplastic-insulated wire and cable for the transmission and distribution of electrical energy.

	1.03 Submittals
	A. Submit manufacturer's product data under the provisions of Section 16010, Shop Drawings Submittal.
	B. Submit manufacturer's instructions.

	2.01 Conductors
	A. Thermoplastic insulated building wire: NEMA WC5.
	B. Rubber insulated wire: NEMA WC3.
	C. Feeders and branch circuits: copper, stranded conductor, 600 volt insulation THHN-THWN in conduit.
	D. Service entrance cable: copper, stranded conductor, 600 volt insulation, THHN-THWN in conduit.

	3.01 General Wiring Methods
	A. Use no wire smaller than #12 AWG for power circuits and no smaller than #14 AWG for control wiring.
	B. Place an equal number of conductors for each phase of a circuit in same raceway or cable.
	C. Splice only in junction or outlet boxes.
	D. Neatly train and lace wiring inside boxes, equipment and panelboards.

	3.02 Wiring Installation in Raceways
	A. Pull all conductors into a raceway at the same time.  Use UL listed wire pulling lubricate for pulling #4 AWG and larger wires.
	B. Completely and thoroughly swab raceway system before installing conductors.

	3.03 Cable Installation
	3.04 Wiring Connections and Terminations
	A. Splice only in accessible junction boxes.
	B. Thoroughly clean wires before installing lugs and connectors.
	C. Make splices, taps and terminations to carry full ampacity of conductors without perceptible temperature rise.
	D. Terminate spare conductors with electrical tape and wire nut.
	E. Splices in all junction boxes shall be made by the compression method.  Crimp connectors shall be "Buchanan" Cat. #2006S, #2008S or #2011S with #2007, #2014 or #3007B caps or approved equal.

	3.05 Field Quality Control
	A. Field inspection and testing will be performed under provisions of Section 16010.
	B. Inspect wire and cable for physical damage and proper connection.
	C. Torque test conductor connections and terminations to manufacturer's recommended values.
	D. Perform continuity test on all power and equipment branch circuit conductors.  Verify proper phasing connections.

	3.06 Wire and Cable Installation Schedule
	A. Exterior Locations:  Conductors in raceways.
	B. Underground Locations:  Conductors in raceways.
	C. Color Coding (Power System):  The following conductor color coding shall be used:


	16130
	1.01 Description
	A. Wall and ceiling outlet boxes.
	B. Pull and junction boxes.

	1.02 Related Sections
	A. Section 16111, Conduit and Fittings.
	B. Section 16141, Wiring Devices.
	C. Section 16160, Cabinets and Enclosures.
	D. Section 16180, Equipment Wiring Systems.

	1.03 References
	A. ANSI/NEMA FB 1 – Fittings and Supports for Conduit and Cable Assemblies.
	B. ANSI/NEMA OS 1 – Sheet-steel Outlet Boxes, Device Boxes, Covers, and Box Supports.
	C. ANSI/NEMA OS 2 – Nonmetallic Outlet Boxes, Device Boxes, Covers and Box Supports.
	D. ANSI/NFPA 70 – National Electrical Code.
	E. NEMA 250 – Enclosures for Electrical Equipment (1000 Volts Maximum).

	1.04 Project Record Documents
	A. Submit under provisions of Section 01720.
	B. Accurately record actual locations and mounting heights of outlet, pull, and junction boxes.

	1.05 Regulatory Requirements
	A. Conform to requirements of ANSI/NFPA 70.
	B. Furnish products listed and classified by Underwriters Laboratories, Inc. as suitable for purpose specified and shown.

	1.06  Project Conditions
	A. Verify field measurements as shown on Drawings.
	B. Verify locations of boxes and outlets in plant laboratory, offices and work areas prior to rough-in.
	C. Electrical boxes are shown on Drawings in approximate locations unless dimensioned.  Install at location required for box to serve intended purpose.  Include installation within 20 feet of location shown.

	2.01 Outlet Boxes
	A. Sheet Metal Outlet Boxes:  ANSI/NEMA OS 1, galvanized steel.
	1. Luminaire and Equipment Supporting Boxes:  Rated for weight of equipment supported; include 1/2-inch or 3/4-inch male fixture studs where required.
	2. Only 4-inch square boxes with raised gang covers will be allowed.

	B. Cast Boxes:  NEMA FB 1, Type FD, aluminum. Provide gasketed cover by box manufacturer. Provide threaded hubs as required.

	2.02 Pull and Junction Boxes
	A. Sheet Metal Boxes:  NEMA OS 1, galvanized steel.
	B. Surface-Mounted Cast Metal Box:  NEMA 250, Type 3R; flat-flanged, surface-mounted junction box.
	1. Material:  Cast aluminum.
	2. Cover:  Furnish with ground flange, neoprene gasket, and stainless steel cover screws.

	C. In-Ground or Concrete Cast Metal Box:  NEMA 250, Type 6, inside flanged, recessed cover box for flush mounting.
	1. Material:  Galvanized cast iron.
	2. Cover:  Nonskid cover with neoprene gasket and stainless steel cover screws.
	3. Cover Legend:  ELECTRIC, COMM.


	3.01 Installation
	A. Install electrical boxes as shown on Drawings, and as required for splices, taps, wire pulling, equipment connections and compliance with regulatory requirements.
	B. Install electrical boxes to maintain headroom and to present neat mechanical appearance.
	C. Install pull boxes and junction boxes above accessible ceilings and in unfinished areas only.
	D. Inaccessible Ceiling Areas:  Install outlet and junction boxes no more than 6 inches (150 mm) from ceiling access panel or from removable recessed luminaire.
	E. Install boxes to preserve fire resistance rating of partitions and other elements.
	F. Align adjacent wall-mounted outlet boxes for switches, thermostats, and similar devices with each other.
	G. Use flush mounting outlet boxes in finished areas with raised gang covers.
	H. Do not install flush mounting boxes back-to-back in walls; provide minimum 6 inch (150 mm) separation.  Provide minimum 24 inches (600 mm) separation in acoustic rated walls.
	I. Secure flush mounting box to interior wall and partition studs.  Accurately position to allow for surface finish thickness.
	J. Use stamped steel bridges to fasten flush mounting outlet box between studs.  Span between studs.
	K. Install flush mounting box without damaging wall insulation or reducing its effectiveness.
	L. Use adjustable steel channel fasteners for hung ceiling outlet box.
	M. Do not fasten boxes to ceiling support wires.
	N. Support boxes independently of conduit, except cast box that is connected to two rigid metal conduits both supported within 12 inches of box.
	O. Use gang box where more than one device is mounted together.  Do not use sectional box.
	P. Use gang box with plaster ring for single device outlets.
	Q. Use cast outlet box in exterior locations exposed to the weather and wet locations.
	R. Large Pull Boxes:  Boxes larger than 100 cubic inches (1600 cubic centimeters) in volume or 12 inches (300 mm) in any dimension.
	1. Interior Dry Locations:  Use hinged enclosure under provisions of Section 16160.
	2. Other Locations:  Use surface-mounted cast metal box.


	3.02 Interface with Other Products
	A. Coordinate installation of outlet box for mechanical equipment furnished under Division 15.
	B. Locate flush mounting box in masonry wall to require cutting of masonry unit corner only.  Coordinate masonry cutting to achieve neat opening. Use raised gang square covers.
	C. Coordinate mounting heights and locations of outlets mounted above counters, benches and backsplashes.
	D. Position outlet boxes to locate luminaires as shown on drawings.

	3.03 Adjusting
	A. Adjust flush-mounting outlets to make front flush with finished wall material.  Maximum tolerance is 1/8-inch recess in finished wall.
	B. Install knockout closure in unused box opening.


	16140
	1.01 Description
	2.01 Safety Switches
	A. Type:  Horsepower rated, heavy-duty, single throw, three pole with visible blade and safety handle.  Fused and/or unfused as specified elsewhere and/or designated on the Drawings and/or as required by NEC.  Sized as required by NEC and/or as shown ...
	B. Each switch shall have indented plastic phenolic sign (minimum 1/8-inch lettering) identifying load served with voltage and horsepower attached to switch with stainless steel screws.
	C. Enclosure:  Painted Steel NEMA 3R for outdoor locations.
	D. Manufacturers:
	1. Square D Co.
	2. General Electric Co.
	3. Westinghouse.
	4. Or equal.


	2.02 Receptacle
	A. Indoor Locations:
	1. Duplex grounding receptacle, two pole, three wire, 125 volt AC, 20 ampere, stainless steel cover plates.  Products and Manufacturers:
	a. Cat. #5362-CR, by Arrow-Hart Inc.
	b. Cat. #53CM62, by Harvey Hubbell Inc.
	c. Or equal.

	2. Single grounding receptacle, corrosion resistant, two pole, three wire, 125 volt AC, 20 ampere, stainless steel cover plates.  Products and Manufacturers:
	a. Cat. #5361-CR, by Arrow-Hart Inc.
	b. Cat. #53CM61, by Harvey Hubbell Inc.
	c. Or equal.


	B.  Ground Fault Receptacle Where Designated on the Drawings:
	1. Type:  UL listed, 20 ampere, 125 volt AC, sensitivity of 5 mA, three wires, and weather-proof cover plates.
	2. Manufacturer:
	a. Hubbell, No. 6F-5362-GY with a 5221 cover plate.
	b. Or equal.


	C. Weatherproof Receptacle Where Designated on the Drawings:  Type UL listed duplex grounding receptacle, corrosion resistant, two pole, three wire, 20 ampere, 125 volt AC, weather-proof cover plates.

	2.03 Switches
	A. Indoor Non-Hazardous Locations:
	1. Single pole AC toggle switch, quiet type, 120/277 volt AC, 20 ampere, Brown, specification grade with stainless steel cover, screws and grounding terminal.  Products and Manufacturers:
	a. Cat. #20AC1 by Pass & Seymour, Inc
	b. Cat. #CS 120 by Hubbell.
	c. Or equal.

	2. Toggle switches of the three-way type shall be quiet type, 120/277 volt AC, 20 ampere, specification grade with stainless steel cover, screws and grounding terminal.  Products and Manufacturers:
	a. Cat. #20AC3 by Pass & Seymour, Inc.
	b. #CS 320 by Hubbell.
	c. Or equal.

	3. Toggle switches of the four-way type shall be of the same grade and manufacture as the single pole and three-way type.
	4. Toggle switches of the two-pole, single throw type shall be of the same grade and manufacturer as above.

	B. Horsepower-Rated Switches:
	1. Type:  Toggle operated, horsepower rated with thermal overload protection.
	2. Enclosure:  NEMA 1 for dry, indoor locations and NEMA 4 for outdoor and damp or wet indoor locations.
	3. Products and Manufacturers:  Provide one of the following:
	a. Type 609T by Allen-Bradley.
	b. Class 2510 by Square D Co.
	c. Or equal.



	2.04 Fuses
	A. Type:  Dual-element, current-limiting, UL Class RK5, 600 volts, unless otherwise noted or specified.
	B. Interrupting Capacities (UL Listed):  200,000 RMS amperes.
	C.  Coordination:
	1. Coordinated for installation in existing and new equipment.
	2. Properly coordinated for size, type and rating as required for equipment and circuits to be protected.

	D. Repair Parts:  One replacement fuse for each and every fuse installed under this Contract.
	E. Manufacturers:  Provide products from one of the following:
	1. Bussman Division, McGraw Edison Company.
	2. Gould Inc., Circuit Protection Division.
	3. Or equal.


	3.01 Mounting
	A. Safety switches shall be mounted on structural frame with minimum of four points of attachment using stainless or galvanized steel hardware.
	B. Install one spare set of fuses inside fused switch enclosure attached to side.
	C. In non-hazardous locations, install wiring devices in outlet or device boxes.
	D. Mount wall switches four feet, zero inches above finished floor unless otherwise noted.


	16160
	1.01 Description
	A. Hinged cover enclosures
	B. Cabinets
	C. Mounting panel
	D. Terminal blocks and accessories

	1.02 References
	A. NEMA 250 – Enclosures for electrical equipment (1,000 volts maximum).
	B. ANSI/NEMA ICS 1 – Industrial control and systems.
	C. ANSI/NEMA ICS 4 – Terminal blocks for industrial control equipment and systems.
	D. ANSI/NEMA ICS 6 – Enclosures for industrial control equipment and systems.
	E. UL 50 – Enclosures.

	1.03 Submittals
	A. Submit shop drawings and product data under provisions of Sections 16010 and 01340, Shop Drawings Submittal.
	B. Shop Drawings for Equipment and Enclosure Panels:  Include wiring schematic diagram, wiring diagram, outline drawings and construction diagram as described in ANSI/NEMA ICS 1.

	2.01 Hinged Cover Enclosures
	A. Construction: NEMA 250; Type 3, steel, for indoor, NEMA 3R for outdoor installation.
	B. Finish:  Dark gray, rust inhibitor.
	C. Covers:  Continuous hinge, held closed by hasp and staple for padlock.

	2.02 Cabinets
	A. Construction:
	1. 14-gauge G-90 grade galvanized steel
	2. Drip shield top and seam-free sides, front and back
	3. 16-gauge galvanized steel continuous hinge with stainless steel pin
	4. Cover fasteners with captive plated steel screws
	5. Hasp and staple for padlocking
	6. Knockouts in bottom
	7. Collar studs with back mounting panel
	8. Dark gray epoxy finish.
	9. Corrosion inhibitors
	10. Electric heater with thermostat where located outdoors
	11. Size:  Verify size required with equipment to be housed or as noted on drawings.

	B. Manufacturer and Catalog No.:  Hoffman Cat. No. scheduled with back panel or approved equal.

	2.03 Terminal Blocks and Accessories
	A. Terminal Blocks:  ANSI/NEMA ICS 4; UL listed.
	B. Power Terminals:  Unit construction type, closed-back type, with tubular pressure screw connectors, rated 600 volts.
	C. Signal and control Terminals: Modular construction type, channel mounted; tubular pressure screw connectors, rated 300 volts.

	3.01 Installation
	A. Install cabinets and enclosures plumb; anchor securely to structural supports at each corner with galvanized bolts, nuts and Belleville washers.
	B. Install trim plumb.


	16170
	1.01 Description
	A. Power system grounding.
	B. Electrical equipment and raceway grounding and bonding.
	C. Building ground grids.

	1.02 System Description
	A. Ground the electrical service system neutral at service entrance equipment to grounding electrode.
	B. Bond together system neutrals, service equipment enclosures, exposed non-current carrying metal parts of electrical equipment, metal raceway systems, grounding conductor in raceways and cables, receptacle ground and connectors.

	1.03 Submittals
	A. Submit maintenance and grid layout data and shop drawings under provisions of Sections 16010 and 01340.
	B. Indicate location of system grounding electrode connections and routing of grounding electrode conductor.

	2.01 Materials
	A. Ground Rods:  Copper-encased steel, 5/8-inch diameter, minimum length 10 feet.
	B. Ground Electrode Conductor:  Size as noted on drawings with THHN-THWN insulation.
	C. Exothermic welds shall be as scheduled on the drawings.

	3.01 Installation
	A. Provide a separate, insulated equipment grounding conductor in branch circuits.  Terminate each end on a grounding lug, bus or bushing.
	B. Connect grounding electrode conductors to ground electrode by exothermic weld using cable to rod connection.
	C. Grounding Electrode:  Use driven ground rod as shown on plans.
	D. Use minimum #6 AWG copper conductor for communications service grounding conductor.  Leave six feet (3 m) slack conductor at terminal cabinet or backboard.
	E. Provide grounding and bonding at utility company's metering equipment.
	F. Refer to drawings for schedule of exothermic connections.

	3.02 Field Quality Control
	A. Inspect grounding and bonding system conductors and connections for tightness and proper installation.
	B. Measure ground resistance from system neutral connection at service entrance to convenient ground reference point using suitable ground testing equipment.  Resistance shall not exceed 5 ohms.  Where resistance exceeds 5 ohms, additional ground rods...


	16180
	1.01 Description
	1.02 Related Sections
	A. Section 16010, General Provisions.
	B. Section 16020, Codes and Standards.
	C. Section 16111, Conduit and Fittings.
	D. Section 16120, Wire and Cable.
	E. Section 16130, Boxes.
	F. Section 16170, Grounding and Bonding Systems.

	1.03 Project Record Documents
	3.01 Instructions
	A. Shall be installed in conduit where and as shown on the drawings and in accordance with drawings and specifications.
	B. Power connections shall be as follows:
	1. Run all conduits and wiring for all control systems specified on this project.
	2. Run circuits from Panel boards to all equipment and make final electrical connections.


	16190
	1.01 Description
	A. Conduit and equipment supports.
	B. Fastening hardware.

	1.02 Related Work
	1.03 Coordination
	1.04 Quality Assurance
	2.01 Material
	A. Support Channel:  Galvanized.
	B. Hardware:  Corrosion-resistant.

	3.01 Installation
	A. Fasten hanger rods, conduit clamps and outlet and junction boxes to structure using stainless steel screws and galvanized bolts, nuts and Bellville washers.  Do not use spring steel clips and clamps.
	B. Do not fasten supports to conduit.
	C. Fabricate supports from steel angle and steel channel, rigidly welded or bolted to present a neat appearance.  Use hexagon head bolts with Bellville washers under all nuts.


	16195
	1.01 Description
	A. Nameplates.
	B. Wire and cable markers.

	1.02 Related Work
	1.03 Submittals
	A. Submit shop drawings under provisions of Sections 16010 and 01340.
	B. Include schedule for nameplates.

	2.01 Materials
	A. Nameplates:  Engraved three-layer laminated plastic, white letters on a black background.
	B. Wire and Cable Markers:  Cloth markers, split sleeve or tubing type.

	3.01 Installation
	A. Degrease and clean surfaces to receive nameplates.
	B. Install nameplates parallel to equipment lines.
	C. Secure nameplates to equipment fronts and panels using stainless steel screws.

	3.02 Wire Identification
	3.03  Nameplate Engraving Schedule

	16402
	1.01 Description
	Underground secondary service.

	1.02 Related Sections
	A. Section 16010, General Requirements.
	B. Section 16111, Conduit and Fittings.

	1.03 System Description
	1.04 Project Record Documents
	A. Submit documents under provisions of Section 16020.
	B. Accurately record all underground electrical service routing, showing dimensions from curbs, buildings, etc.

	3.01 Trenching and Backfilling
	3.02 Laying Conduit
	A. Make bends with sweeps of not less than 48-inch radius or 5  angle couplings.
	B. Make a transition from non-metallic duct to rigid steel conduit ten feet from where duct banks enter structures, other than manholes or turn upward for continuation above grade.
	C. Install a warning ribbon approximately 18-inches below finished grade over all underground conduit carrying cables of 120 volts and higher.  The identifying ribbon shall be a polyvinyl chloride tape, 3-inches wide, yellow color, permanently imprint...


	16470
	1.01 Description
	1.02 Related Sections
	A. Section 16010, General Provisions.
	B. Section 16170, Grounding and Bonding Systems.
	C. Section 16195, Electrical Identification.

	1.03 Submittals
	A. Submit under provisions of Section 01340.
	B. Submit manufacturer's data indicating bussing, enclosure, circuit numbering, sizes, etc.

	2.01 Panelboards
	A. Shall be dead-front construction with solderless pressure terminals.
	B. Main and neutral busses shall be of capacity scheduled on drawings.  Bussing shall be tin-plated, copper-based on maximum current density in accordance with UL Standard 891.
	C. Complete typewritten directory with transparent plastic cover inside of door.  All panels shall be identified as they are designated on the drawings by 3/4-inch plastic phenolic sign with 1/4-inch indented letters on front face of panel attached wi...
	D. Trim and door with lock and catch with two (2) keys.  Keys shall be common to all panelboards.
	E. Circuit Breakers:
	1. Circuit breakers shall be quickmake and quickbreak on manual or automatic operation, with minimum interrupting capacity of 10,000 amps RMS symmetrical.
	2. Breakers shall be trip-free.  Each breaker shall have trip indication independent of the ON or OFF positions.
	3. All breakers shall be UL listed and meet NEMA Standards Publication No. AB1 and Federal Specification No. WOCO375a and any amendments to the above where applicable.
	4. All breakers shall be calibrated for operation in an ambient temperature of 40( C.
	5. All two- and three-pole breakers shall be common trip.
	6. Automatic operation of the circuit breaker shall be obtained by means of thermal and/or magnetic tripping devices located in each pole.  Thermal devices shall provide the time-delay tripping on overloads and the magnetic device shall provide instan...
	7. All breakers shall be bolt-on type.


	3.01 Installation
	A. Panels shall be securely mounted with through bolts, anchors or other approved means.
	B. Mount all panelboards with top breaker handle not more than 6'-6" above finish floor.
	C. Connect the phase wires of three (and/or four) wire home runs to breakers connected to separate phase busses of the panelboard.  Panelboard circuits shall be numbers in sequence vertically and all circuits shall appear in the panel exactly as they ...
	D. Neutrals and equipment ground conductors shall not be connected together in any panel beyond service entrance main.
	E. No two ungrounded conductors shall be connected to the same circuit breaker terminal.
	F. There shall be no splicing of conductors in panelboards.
	G. Panelboards shall be as scheduled on the drawings and as manufactured by Square D Company, Type NQOD, or approved equal.


	16501
	1.01 Description
	1.02 Related Sections
	A. Section 16010, General Provisions.
	B. Section 16510, Interior and Building Exterior Lighting.

	1.03 Submittals
	A. Submit under provisions of Section 01340.
	B. Submit manufacturer's data sheets showing manufacturer, wattage, type, lumens and general characteristics of each type lamp.

	2.01 Lamps
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