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Neel-Schaffer, Inc.  
South Mississippi   

  
ADVERTISEMENT FOR BIDS 

 
TATUM PARK LIGHTING – FIELDS #13 AND #15 

 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, April 8, 2021 for supplying all labor, equipment, and materials (as specified) necessary for 
the construction of the above referenced project. When bids are submitted electronically, the same 
requirements for submitting sealed bids shall apply. Electronic bids shall be submitted online at 
www.hattiesburgmsbids.com  and shall include a document representing the cover of the envelope containing 
the aforementioned criteria. 
 
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 or pdf. All interested bidders are required to log-in 
or register for an account at www.hattiesburgmsbids.com OR 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. 
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Neel-Schaffer, Inc.  
South Mississippi   

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 
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 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: 
 
March 10, 2021 
 
March 17, 2021 
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	1.       Definitions
	2.  Commencement of Contract Time:  Notice to Proceed
	The commencement of Contract Time, as stated in Item 2.03 of the General Conditions is changed to read The Contract Time will commence to run within the sixtieth day after the Effective Date of the Agreement, or, if a Notice to Proceed is given, on t...
	Notice to Proceed may be given at any time within sixty days after the Effective Date of the Agreement.  Refer to Item 21 of the Instructions to Bidders regarding execution of the Contract.
	3.  Before Starting Construction
	4.  Preconstruction Conference
	5.  Subsurface and Physical Conditions
	Differing Site Conditions Provision:
	6.  Insurance Requirements
	7.  Contractor’s Responsibilities
	Delete Paragraph 6.02.B in its entirety.
	8.  Record Documents
	9. Limitations on ENGINEER'S Responsibilities
	10.  Change of the Contract Time
	11.  Payments to CONTRACTOR
	A. Monthly Estimates and Partial Payments:  The CONTRACTOR'S partial payment period shall end on the last day of each month.  The CONTRACTOR shall submit acceptable Application for Payment to the ENGINEER by the date indicated on the payment schedule ...
	B. After each monthly estimate has been approved, the OWNER shall pay to the CONTRACTOR 95 percent of the amount of said estimate.  From the total value of each estimate there will be deducted an amount equivalent to 5 percent of the whole as a retain...
	C. Subsequent to discovery of any defective or questionable work, an amount equal to the estimated value of such work will be deducted from the next current estimate.  The sum will not be included in a subsequent estimate until the defects have been r...
	D. The OWNER reserves the right to withhold payment of any monthly estimate that becomes due if, in the opinion of the OWNER'S Attorney, such action is warranted because of any breach of the Contract Provisions or malfeasance on the part of the CONTRA...

	12.  List of Contract Drawings:  Not Used.
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	01010
	1.01 Location of Work
	1.02 Work to be Done
	A. The CONTRACTOR shall furnish all labor, materials, equipment, tools, services and incidentals to complete all work required by these Specifications and as shown on the Drawings.
	B. The CONTRACTOR shall perform the work complete, in place, and ready for continuous service, and shall include repairs, testing, permits, cleanup, replacements and restoration required as a result of damages caused during this construction.
	C. All materials, equipment, skills, tools and labor which are reasonably and properly inferable and necessary for the proper completion of the work in a substantial manner and in compliance with the requirements stated or implied by these Specificati...
	D. The CONTRACTOR shall comply with all county, state, federal, and other codes which are applicable to the proposed construction work.

	1.03 General Description of Work to be Performed
	A. The Work included in the Contract shall be as described in the Contract Documents.
	B. All work shall be done as described in the Specifications and as shown on the Drawings, complete, tested and ready for operation.

	1.04 Work Sequence
	A. All work to be done under the Contract shall be done with minimum inconvenience to the OWNER.  The CONTRACTOR shall coordinate his work with private property owners such that existing drainage, water service, sewer service and garbage pickup and ot...
	B. Construct Work in stages to accommodate the OWNER'S use of the premises during the construction period; coordinate the construction schedule and operations with the ENGINEER.
	C. Construct the Work in stages to provide for public convenience.  Do not close off public access until completion of one stage of construction will provide alternative usage.

	1.05 Construction Areas
	A. CONTRACTOR shall limit his use of the construction areas for Work and for storage, to allow for:
	1. Work by other contractors.
	2. OWNER use.
	3. Public use.

	B. Coordinate use of work site under direction of ENGINEER.
	C. Assume full responsibility for the protection, security and safekeeping of products under this Contract stored on the site.
	D. Move any stored products, under CONTRACTOR'S control which interfere with operations of the OWNER or other contractors.
	E. Obtain and pay for the use of additional storage or work areas needed for operations.

	1.06 Owner Occupancy
	A. OWNER will have full access to and use of all existing sewer facilities during the entire period of construction for the conduct of his normal operations.  Cooperate with ENGINEER in all construction operations to minimize conflict and to facilita...
	B. CONTRACTOR shall at all times conduct his operations as to insure the least inconvenience to the general public.

	1.07 Partial Owner Occupancy
	1.08 Plans and Specifications
	A. Specifications:  The Technical Specifications consist of three parts:  General, Products, and Execution.  The General section contains general requirements which govern the work.  The Products and Execution sections modify and supplement these by d...
	B. Intent:
	1. All work called for in the Specifications applicable to the Contract but not shown on the Plans in their present form or vice versa shall be of like effect as if shown or mentioned in both.  Work not specified in either the Plans or in the Specific...
	2. The apparent silence of the Specifications as to any detail, or the apparent omission from them of a detailed description concerning any work to be done and materials to be furnished, shall be regarded as meaning that only the best general practice...

	C. Conflict between Drawings and Specifications.  Where an obvious conflict exists between the Plans and Specifications, the ENGINEER shall decide which governs and the CONTRACTOR shall comply with the decision.  Such decision shall not be grounds f...


	01025
	1.01 Scope of Work
	A. Lump Sum Contract Basis:   Payment of the lump sum established in the Bidding and Contract Documents for the Tatum Park Lighting – Fields #13 and #15 Lighting for the City of Hattiesburg, Mississippi, shall be full compensation for furnishing and/o...
	B. Alternates:  None.
	C. Schedule of Values:   The schedule of unit prices submitted in accordance with Section 01026 are subject to approval and acceptance by the OWNER.  If acceptable, the unit prices will be used as the basis for adjustment of the Contract price in the ...


	01026
	1.01 Requirements Included
	1.02 Preparation
	A. Schedule shall show breakdown of labor, materials equipment and other costs used in preparation of the Bid.
	B. Costs shall be in sufficient detail to indicate separate amounts for each Section of the Specifications.
	C. CONTRACTOR may include items for bond, insurance, temporary facilities and job mobilization within the mobilization bid item.
	D. Schedule of Values shall be prepared on 8-1/2 inch by 11 inch white paper.
	E. Use Table of Contents of the Specifications as basis for Schedule format and identify each item with number and title in the Table of Contents.  List sub-items of major products or systems as appropriate or when requested by ENGINEER.
	F. When requested by ENGINEER, support values with data that will substantiate their correctness.
	G. The sum of the individual values shown on the Schedule of Values must equal the total Contract Price.
	H. The manner in which overhead and profit are shown shall be supported by the ENGINEER.
	I. Schedule shall show the purchase and delivery costs for materials and equipment that the CONTRACTOR anticipates he shall request payment for prior to their installation.


	01027
	1.01 Requirements Included
	1.02 Format and Data Required
	A. Submit applications typed with itemized Schedule of Values data typed on 8-1/2 inch x 11 inch white continuation sheets.
	B. Provide detailed substantiating data on additional sheets, including paid invoices where applicable.

	1.03 Preparation of Application for Progress Payments
	A. Application Form:
	1. Fill in required information, including that for Change Orders executed prior to date of submittal of application.
	2. Fill in summary of dollar values to agree with respective totals indicated on continuation sheets.
	3. Execute certification with signature of a responsible officer of the CONTRACTOR.

	B. Continuation Sheets:
	1. Fill in total list of all scheduled component items of work, with item number and scheduled dollar value for each item.
	2. Fill in dollar value in each column for each scheduled line item when work has been performed or products stored.  Round off values to the nearest dollar or as specified for Schedule of Values.
	3. List each Change Order executed prior to date of submission by Change Order Number and description.
	4. To receive payment for materials stored on site, submit copies of the original paid invoices with the application for payment.


	1.04 Substantiating Data for Progress Payments
	A. Provide substantiating data containing suitable information for review of costs requested with the applications for progress reports identifying:
	1. The payment item to which the substantiating data applies.
	2. Application number and date.
	3. Detailed list of enclosures.
	4. For stored materials:
	a. Item number and identification as shown on application.
	b. Description of specific material and invoice of delivered material.
	c. Consolidated inventory of stored materials showing:
	(1) Materials received.
	(2) Materials used.

	d. Additional stored materials may not be claimed upon reaching 75% completion of the total project.
	e. Stored Materials shall be inventoried jointly prior to each pay request.


	B. Submit one copy of data for each copy of application for payment.
	C. The CONTRACTOR is to maintain an updated set of record drawings in accordance with Section 01720.  As a prerequisite for monthly progress payments, the CONTRACTOR is to exhibit the updated record drawings for review by the OWNER and the ENGINEER.
	D. Construction photographs as required by Section 01380 will be submitted with each progress payment and shall be considered a part of that payment request.
	E. Updated construction schedule showing work completed and work projected by month to the completion of the project.

	1.05 Preparation of Application for Final Payment
	A. Fill in application form as specified for progress payments.
	B. Use continuation sheet for presenting the final statement of accounting.

	1.06 Submittal Procedure
	A. Submit applications for payment to the ENGINEER at the times stipulated in the General Conditions.
	B. Initially a pencil draft application shall be informally submitted to the ENGINEER who shall review the draft with the CONTRACTOR and make adjustments as appropriate.  The CONTRACTOR shall then prepare a formal typed application using the informall...
	C. When the ENGINEER finds the application properly completed and correct, as informally approved, he will transmit it to the OWNER for payment with a copy to the CONTRACTOR.
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	01041
	1.01 Work Progress
	1.02 Private Land
	1.03 Work Locations
	1.04 Open Excavations
	1.05 Test Pits
	1.06 Water for Construction Purposes
	A. In locations where public water supply is available, the CONTRACTOR shall purchase water for all construction purposes.
	B. The CONTRACTOR shall make his own arrangements and pay all costs for connections to public water systems and for water used.  Existing OWNER supplies or connections shall not be used without prior approval by OWNER.

	1.07 Maintenance of Flow
	A. All newly constructed work shall be carefully protected from injury in any way.  No wheeling or walking or placing of heavy loads on it shall be allowed.  All portions of the work injured shall be reconstructed by the CONTRACTOR at his own expense.
	B. All structures shall be protected in a suitable manner.  Should any parts of the structures become heaved, cracked or otherwise damaged, all such damaged portions of the work shall be completely repaired and made good by the CONTRACTOR at his ...
	C. The CONTRACTOR shall take all necessary precautions to prevent damage to any structure due to water pressure (groundwater or surface water) during and after construction and until such structure is accepted and taken over by the OWNER.
	D. The CONTRACTOR is responsible for security of the site.  Security of all equipment, material, tools, machinery, supplies, structures, buildings, vehicles and offices is the responsibility of the CONTRACTOR.  Measures to affect job site security and...
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	01045
	A. Make its several parts fit together properly.
	B. Uncover portions of the Work to provide for installation of ill-timed work.

	01050
	01060
	01200
	1.01 Requirements Included
	A. The ENGINEER shall schedule and administer a preconstruction meeting, construction progress meetings, and specially called meetings throughout the progress of the work.  The ENGINEER will:
	1. Prepare agenda for meetings.
	2. Make physical arrangements for meetings.
	3. Preside at meetings.
	4. Record the minutes; include significant proceedings and decisions.
	5. Reproduce and distribute copies of minutes.

	B. The CONTRACTOR and representatives of, where appropriate, subcontractors and suppliers shall attend meetings.  The representative shall be qualified and authorized to act on behalf of the entity each represents.
	C. The CONTRACTOR shall attend and identify at the meetings the actual status of the Contract Work and, when the Work is not being performed consistently with the Contract Documents and construction schedules, shall identify at the meetings the steps ...

	1.02 Pre-construction Meeting
	A. The CONTRACTOR shall participate in a preconstruction meeting to be held after the effective date of the Agreement and prior to the date of Notice to Proceed.
	B. The following are expected to be in attendance:
	1. OWNER'S Representative and other staff as appropriate.
	2. ENGINEER and his professional consultants as appropriate.
	3. ENGINEER's Resident Project Representative.
	4. CONTRACTOR's Representative and Construction Superintendent.
	5. Subcontractors as appropriate.
	6. Utility representatives as appropriate.
	7. Others as appropriate.

	C. The following matters are expected to be addressed:
	1. Distribution and discussion of:
	a. List of major subcontractors.
	b. Project construction schedules.

	2. Critical work sequencing.
	3. Project Coordination.
	4. Designation of responsible personnel.
	5. Procedures and processing of:
	a. Field decisions.
	b. Proposal requests.
	c. Submittals.
	d. Change Orders.
	e. Applications for Payment.

	6. Distribution of Contract Documents.
	7. Procedures for maintaining Record Documents.
	8. Use of premises:
	a. Office, work and storage areas.
	b. OWNER'S requirements.

	9. Construction facilities, controls and construction aids.
	10. Temporary utilities.
	11. Housekeeping procedures.
	12. Insurance certifications.
	13. Liquidated damages for delay.
	14. Weekly job meetings.
	15. Laboratory testing of material requirements.


	1.03 Construction Progress Meetings
	A. Construction progress meetings will be held monthly with the first meeting 30 days or less after the date of Notice to Proceed.
	B. Special construction progress meetings will be held as required by progress of the Work.
	C. The following are expected to be in attendance:
	1. OWNER Representative and other staff as appropriate.
	2. The ENGINEER and his professional consultants as appropriate.
	3. CONTRACTOR's Representative and/or construction Superintendent.
	4. Subcontractors as appropriate.
	5. Suppliers as appropriate.
	6. Others as appropriate.

	D. The following matters are expected to be addressed:
	1. Review and approve minutes of previous meeting.
	2. Review of work progress.
	3. Field observations, problems, conflicts.
	4. Problems which impede Construction Schedule.
	5. Review of off-site fabrication, delivery schedules.
	6. Corrective measures and procedures to regain Construction Schedule.
	7. Revisions to Construction Schedule.
	8. Progress and schedule during succeeding work period.
	9. Payment applications and processing.
	10. Submittals.
	11. Maintenance of quality standards.
	12. Changes, substitutions, and Change Orders.
	13.  Review proposed changes for:
	a. Effect on Construction Schedule and completion date.
	b. Effect on other contracts of the Project.

	14. Other matters as appropriate.
	15. Record drawings.

	E. The CONTRACTOR shall be prepared to discuss the above topics and to make commitments for resolving deficiencies.
	F. The CONTRACTOR shall provide a current submittal log at each progress meeting in accordance with Section 01340.
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	01340
	1.01 Requirements Included:
	A. The Contractor shall submit to the Engineer for review and exception, if any, such working drawings, shop drawings, test reports and data on materials and equipment (hereinafter in this article called data), and material samples (hereinafter in thi...
	B. Within fifteen (15) calendar days after the Effective Date of the Agreement, the Contractor shall submit to the Engineer a complete list of preliminary data on items for which Shop Drawings are to be submitted.  Included in this list shall be the n...
	C. The Contractor is to maintain an accurate updated submittal log and will bring this log to each scheduled progress meeting.  This log should include the following items:
	1. Submittal Description and Number assigned.
	2. Date to Engineer.
	3. Date returned to Contractor (from Engineer).
	4. Status of Submittal (No exceptions taken, returned for confirmation or resubmittal, rejected).
	5. Date of Resubmittal and Return (as applicable).
	6. Date material released (for fabrication).
	7. Projected date of fabrication.
	8. Projected date of delivery to site.
	9. Status of O&M manuals submittal.


	1.02 Contractor's Responsibility
	A. It is the duty of the Contractor to check all drawings, data and samples prepared by or for him before submitting them to the Engineer for review.  Each and every copy of the Drawings and data shall bear Contractor’s stamp showing that they have be...
	B. Determine and verify:
	1. Field measurements.
	2. Field construction criteria.
	3. Catalog numbers and similar data.
	4. Conformance with Specifications and indicate all variances from the Specifications.

	C. The Contractor shall furnish the Engineer a schedule of Shop Drawing submittals fixing the respective dates for the submission of shop and working drawings, the beginning of manufacture, testing and installation of materials, supplies and equipment...
	D. The Contractor shall not begin any of the work covered by a drawing, data, or a sample returned for correction until a revision or correction thereof has been reviewed and returned to him by the Engineer with no exceptions taken.
	E. The Contractor shall submit to the Engineer all drawings and schedules sufficiently in advance of construction requirements to provide no less than twenty-one (21) calendar days for checking and appropriate action from the time the Engineer receive...
	F. The Contractor shall submit five (5) copies of shop drawings and descriptive or product data submittal to complement shop drawings to the Engineer which will be retained for his use.
	G. The Contractor shall be responsible for and bear all cost of damages which may result from the ordering of any material or from proceeding with any part of work prior to the completion of the review by Engineer of the necessary shop drawings.
	H. The Contractor shall utilize a Sequential Numbering System for submittals (1-999).  Resubmittals or confirming material shall be assigned a letter next to the submittal number, i.e. A= second submittal, B= third submittal, etc.
	I. Submittals shall include a certified statement of compliance to the requirements detailed in the specifications in addition to other submittal requirements.  This certification shall be prepared by the manufacturer and not the local supplier.  Vali...
	J. When a manufacturer named in the controlling specification is chosen to supply a product and the details of manufacture, size, and installation are shown on this standard catalog cut sheets, the manufacturer may submit the certified statement of co...

	1.03 Engineer's Review of Shop Drawings
	A. The Engineer’s review of drawings, data and samples submitted by the Contractor will cover only general conformity to the Specifications, external connections, and dimensions which affect the installation.
	B. The review of drawings and schedules will be general, and shall not be construed:
	1. as permitting any departure from the Contract requirements;
	2. as relieving the Contractor of responsibility for any errors, including details, dimensions, omissions and materials;

	C. If the drawings or schedules as submitted describe variations per subparagraph (1.04.D), and show a departure from the Contract requirements which Engineer finds to be in the best interest of the Owner and to be so minor as not to involve a change ...

	D. After the ENGINEER completes his review, the Shop Drawings will be marked with one of the following notations:
	1. No Exceptions Taken.
	2. Make Corrections Noted.
	3. Revise and Resubmit.
	4. Rejected.
	5. Submit Specified Item.

	E. If a submittal is acceptable, it will be marked "No Exception Taken" or "Make Corrections Noted".  Three copies of the submittal will be returned to the CONTRACTOR.
	F. Upon return of a submittal marked "No Exception Taken" or "Make Corrections Noted", the CONTRACTOR may order, ship or fabricate the materials included on the submittal, provided it is in accordance with the corrections indicated.
	G. If a Shop Drawing action is "Make Corrections Noted" but has extensive corrections or corrections affecting other drawings or Work, the ENGINEER may require that the CONTRACTOR make the corrections indicated thereon and resubmit the Shop Drawings f...
	H. If a submittal is unacceptable, two copies will be returned to the CONTRACTOR with one of the following notations:
	1. "Revise and Resubmit"
	2. "Rejected"

	I. Upon return of a submittal marked "Revise and Resubmit", the CONTRACTOR shall make the corrections indicated and repeat the initial approval procedure.  The "Rejected" notation is used to indicate material or equipment that is not acceptable.  Upon...
	J. Submittals lacking adequate details or information to allow the ENGINEER to determine whether or not the submittal meets the intent of the Contract specifications shall be marked "Submit Specified Item" and returned without further comment.
	K. Shop Drawings or other submittals not bearing the ENGINEER'S "No Exception Taken" or "Make Corrections Noted" notations shall not be issued to Subcontractors nor utilized for construction purposes.  No Work shall be performed or equipment installed...
	L. In the event the CONTRACTOR obtains the ENGINEER'S approval for the use of equipment other than that which is shown or specified, the CONTRACTOR shall, at his own expense and using methods approved by the ENGINEER, make all changes to the Work, inc...
	M. Resubmittals will be handled in the same manner as first submittals.  The Contractor shall direct specific attention to revisions other than the corrections requested by the Engineer on previous submissions by written details or markings on the res...
	N. If the Contractor considers any correction indicated on the Drawings to constitute a change to the Contract Drawings or Specifications, the Contractor shall give written notice thereof to the Engineer.
	O. The Engineer will review a submittal/resubmittal a maximum of three times after which cost of review will be borne by the Contractor.  The cost of engineering shall be equal to the Engineer’s charges to the Owner under the terms of the Engineer’s a...
	P. When the Shop Drawings have been completed to the satisfaction of the Engineer, the Contractor shall carry out the construction in accordance therewith and shall make no further changes therein except upon written instructions or approval from the ...
	Q. No partial submittals will be reviewed.  Submittals not complete will be returned to the  Contractor, and will be considered "NOT APPROVED" until resubmitted.

	1.13 SHOP DRAWINGS
	A. Shop drawings shall be complete and detailed.
	B. Drawings and schedules shall be checked and coordinated with the work of all trades involved, before they are submitted for review by the Engineer and shall bear the Contractor’s stamp of approval as evidence of such checking and coordination.  Dra...
	C. Each shop drawing shall have a blank area 3-1/2 inches by 3-1/2 inches, located adjacent to the title block.  The title block shall display the following:
	1. Number and title of the drawing.
	2. Date of drawing or revision.
	3. Name of project building or facility.
	4. Name of contractor and subcontractor submitting drawing.
	5. Clear identification of contents and location of the work.
	6. Specification number and title.

	D. If Drawings show variations from Contract requirements because of standard Shop practice or other reasons, the Contractor shall describe such variations in his letter of transmittal.  If acceptable, proper adjustment in the Contract shall be implem...
	E. Data on materials and equipment include, without limitation, materials and equipment lists, catalog data sheets, cuts, performance curves, diagrams, materials of construction and similar descriptive material as required.  Materials and equipment li...
	F. The Contractor shall provide a list including the equipment name, address, and telephone number of the manufacturer’s representative and service company so that service and/or spare parts can be readily obtained for all mechanical and electrical eq...
	G. All manufacturers or equipment suppliers who proposed to furnish equipment or products shall submit an installation list to the Engineer along with the required Shop Drawings.  The installation list shall include at least five installations where i...
	H. Only the Engineer will utilize the color red in marking Shop Drawing submittals.
	I. Before final payment is made, the Contractor shall furnish to Engineer five (5) sets of record shop drawings all clearly revised, complete and up to date showing the permanent construction as actually made for all reinforcing and structural steel, ...

	1.13 Working Drawings
	A. Working drawings shall be considered to mean the Contractor’s plans for temporary structures.
	B. Copies of working drawings as noted in subparagraph 1.02, shall be submitted to the Engineer where required by the Contract Documents or requested by the Engineer, and shall be submitted at least thirty (30) calendar days (unless otherwise specifie...
	C. The Engineer will not review working drawings but shall use them as information to monitor the work performed by the Contractor.

	1.14 Samples
	A. The Contractor shall furnish for the review of the Engineer samples required by the Contract Documents or requested by the Engineer.  Samples shall be delivered to the Engineer as specified or directed and the Contractor shall prepay all shipping c...
	B. Samples shall be of sufficient size and quantity to clearly illustrate:
	1. Functional characteristics of the product, with integrally related parts and attachment devices.
	2. Name of Contractor and Subcontractor
	3. Material or Equipment represented
	4. Place of Origin
	5. Name of Producer and Brand (if any).
	6. Location in Project

	C. The Contractor shall prepare a transmittal letter in triplicate for each shipment of samples containing the information required in subparagraph 1.06B above.  He shall enclose a copy of this letter with the shipment and send a copy of this letter ...
	D. Reviewed samples not destroyed in testing shall be sent to the Engineer or stored at the site of the work.  Reviewed samples of the hardware in good condition will be marked for identification and may be used in the work.  Materials and equipment i...
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	A. Employment of the laboratory shall in no way relieve Contractor's obligations to perform the Work of the Contract.
	A. Release, revoke, alter or enlarge on requirements of Contract Documents.
	B. Approve or accept any portion of the Work.
	C. Perform any duties of the Contractor.

	01600
	A. Conform to applicable specifications and standards.
	B. Comply with size, make, type, and quality specified to the greatest extent possible, detailing all aspects and providing explicit reasons for parameters not in compliance and specifically approved in writing by the Engineer.
	C. Manufactured and Fabricated Products:

	01630
	1.01 General
	1.02 Substitutions
	A. During a period of 60 days after execution of Contract, ENGINEER will consider written requests from CONTRACTOR for substitution of products or construction methods (if specified).
	1. After end of specified period, requests will be considered only in case of unavailability of products or other conditions beyond control of CONTRACTOR.
	2. If the CONTRACTOR proposes to use products other than named manufacturers in the technical Specification, the ENGINEER reserves the right to require the CONTRACTOR to submit information within the first 30 days after the NOTICE TO PROCEED verifying...

	B. Requests for review of a substitution shall conform to the requirements of Article 6.05 of the General Conditions, and shall contain complete data substantiating compliance of proposed substitution with the Contract Documents.
	C. In making request for substitution, CONTRACTOR represents:
	1. CONTRACTOR has investigated proposed product or method, and determined that it is equal or superior in all respects to that specified.
	2. CONTRACTOR will provide the same or better warranties or bonds for proposed substitution as for product or method specified.
	3. CONTRACTOR waives all claims for additional costs or extension of time related to proposed substitution that subsequently may become apparent.

	D. Proposed substitutions will not be accepted if:
	1. They are only shown or implied on the Shop Drawings.
	2. Acceptance will require substantial revision of Contract Documents.
	3. They will change design concepts or Specifications.
	4. They will delay completion of the Work, or the work of other contractors.

	E. The ENGINEER will determine whether substitute brands or products are equal to those specified in the Contract Documents.  No substitute will be ordered or installed without the ENGINEER'S prior written acceptance.
	F. The OWNER may require CONTRACTOR to furnish at CONTRACTOR'S expense a special performance guarantee or other surety with respect to any substitute.
	G. If the ENGINEER determines that a proposed substitute is not equal to that specified or described in the Drawings or Specifications, CONTRACTOR shall furnish one of the brands or products specified or described, at no additional cost to the OWNER.
	H. Engineering Costs:
	1. The ENGINEER will record all time required in evaluating substitutions proposed by CONTRACTOR and in making any change in the Drawings or Specifications occasioned thereby.  Whether or not the ENGINEER accepts a proposed substitute CONTRACTOR will ...
	2. CONTRACTOR shall reimburse OWNER for all associated engineering costs, including redesign, additional shop drawing reviews, investigations, consultant fees and revision of the Contract Documents required because of the substitution.

	I. The time required by the ENGINEER to evaluate and either accept or reject proposed substitutes is included in the Contract Time and no extension of the Contract Time shall be allowed therefore.
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	01720
	A. Conformed Drawings.
	B. Conformed Specifications.

	01740

	Binder1.pdf
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	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 red sand (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...
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	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)
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	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
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	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
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	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:
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	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...


	16461
	1.01 DESCRIPTION
	1.02 RELATED WORK SPECIFIED ELSEWHERE
	1.03 SUBMITTALS
	2.01 TRANSFORMERS
	A. Requirements for 208Y/120 volts shall be supplied by dry-type transformers furnished and installed where shown on drawings.
	B. Transformer shall be three-phase, connected 480-volt, three-phase Delta on primary side and 208Y/120-volt, three-phase, four-wire, 60 Hz on secondary side, 2-2(% taps above and below nominal voltage.
	C. Transformers shall have 115(C. temperature rise above 40(C. ambient.  All insulating materials to be in accordance with NEMA ST20 standards for 220(C., UL component recognized insulation system.
	D. Transformer coils shall be of the continuous wire wound construction and shall be impregnated with non-hygroscopic, thermosetting varnish.  Each layer shall have end fillers, or tie-downs, to provide maximum mechanical strength.  Materials must hav...
	E. Core shall be constructed of high grade, non-aging silicone steel with high magnetic permeability and low hysteresis and eddy current losses.  Magnetic flux densities are to be kept well below the saturation point.  The core laminations shall be cl...
	F. The entire transformer enclosure shall be degreased, cleaned, phosphatized, primed and finished with a gray, baked enamel.
	G. The core of the transformer shall be visibly grounded to the enclosure by means of flexible grounding conductor sized in accordance with applicable NEMA and NEC standards.
	H. Sound levels shall be guaranteed by the manufacturer not to exceed to the following:
	1. 25 to 50 KVA 45 DB
	2. 51 to 150 KVA 50 DB

	I. The transformer shall be listed by Underwriters' Laboratory for the specified temperature rise.
	J. Product and Manufacturer:  Provide equipment manufactured by one of the following:
	1. Square D Company.
	2. General Electric Company.
	3. Westinghouse Electric Company.
	4. Or equal.


	3.01 FREE-STANDING TRANSFORMERS
	A. Mount on floor on minimum of 2-inch vibration neoprene pad.
	B. Electrical connections on each side shall be flexible metal conduit and wiring.

	3.02 WALL-MOUNTED TRANSFORMERS
	A. Mount on wall with manufacturers recommended mounting devices.
	B. Electrical connections on each side shall be flexible metal conduit and wiring.


	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 Requirements.
	B. Section 16510, Exterior Lighting System.

	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 Drivers For LED Fixtures
	A. Electronic Driver for LED Fixtures:  Comply with UL 1310 Class 2 requirements for dry and damp locations.  Include the following features unless otherwise indicated:
	1. Rated for 50,000 hours of life, unless otherwise noted.
	2. Sound Rating: Class A.
	3. Total Harmonic Distortion Rating: 15 percent or less.
	4. Current Crest Factor: 1.5 or less.
	5. 0-10V Dimming Standard (Step Dimming does not qualify)

	2.02 LED Fixtures
	A. Except as otherwise indicated, provide LED luminaires, of types and sizes indicated on fixture schedules.
	B. Include the following features unless otherwise indicated:
	1. Each Luminaire shall consist of an assembly that utilizes LEDs as the light source.  In addition, a complete luminaire shall consist of a housing, LED array, and electronic driver (power supply).
	2. Each luminaire shall be rated for a minimum operational life of 50,000 hours utilizing a minimum ambient temperature of (25 C).
	3. Light Emitting Diodes tested under LM-80 Standards for a minimum of 12,000 hours.
	4. Color Rendering Index (CRI) of 82 at a minimum.
	5. Color temperature 3500 K, unless otherwise indicated.
	6. Rated lumen maintenance at 70% lumen output for 50,000 hours, unless otherwise indicated.
	7. Fixture efficacy of 60 Lumens/Watt, minimum.
	8. 5 year luminaire warranty, minimum.
	9. Photometry must comply with IESNA LM-79.
	10. The individual LEDs shall be constructed such that a catastrophic loss of the failure of one LED will not result in the loss of the entire luminaire.
	11. Luminaire shall be constructed such that LED modules may be replaced or repaired without the replacement of the whole fixture.

	C. Technical Requirements
	1. Luminaire shall have a minimum efficacy of 60 lumens per watt.  The luminaire shall not consume power in the off state.

	D. Thermal Management
	3.01 INSTALLATION
	A. Lighting fixtures:  Set level, plumb, and square with ceilings and walls.  Install lamps in each fixture.
	B. Comply with NFPA 70 for minimum fixture supports.
	C. Suspended Lighting Fixture Support:
	1. Pendants and Rods:  Where longer than 48 inches (1200 mm), brace to limit swinging.
	2. Stem-Mounted, Single-Unit Fixtures:  Suspend with twin-stem hangers.
	3. Continuous Rows: Use tubing or stem for wiring at one point and tubing or rod for suspension for each unit length of fixture chassis, including one at each end.




	16520
	1.01 Description
	1. The fields shall be lighted with 1430-watt LED fixtures on prestressed spun concrete poles.
	2. Lighting levels shall be as given below and are average maintained values assuming yearly cleaning of fixtures and a LLF of .8, and 1500 lamp burning hours.
	3. The quantities indicated on the drawings shall be minimum required.  If successful manufacturer determines additional fixtures are required to meet criteria, the fixtures will be furnished including all mounting and electrical service necessary.
	4. Manufacturer shall supply with shop drawings a complete field layout with aiming diagram and FC plot.
	5. Fixtures shall be MUSCO or equal.
	6. Manufacturer will supply all drivers and supporting electrical equipment.
	a. Remote drivers and supporting electrical equipment shall be mounted approximately 10 feet above grade in aluminum enclosures.  The enclosures shall be touch-safe and include drivers and fusing with indicator lights on fuses to notify when a fuse is...
	b. Manufacturer shall provide surge protection at the pole equal to or greater than 40 kA for each line to ground (Common Mode) as recommended by IEEE C62.41.2_2002.
	7. Concrete poles to be round tapered, designed to withstand 125-mph basic wind speed (3-second gust).  Pole height to be as required to establish minimum fixture mounting height.  Manufacturer to be approved by Engineer.  Poles to have manufacturer-f...
	8. After final installation, a footcandle plot shall be made by Contractor using approved meter.  This plot to be given to Engineer.  After Engineer determines all is ready, a final check shall be made by Engineer to verify all values.
	9. Final aiming may be required to be done with Engineer present and may occur at night.  Contractor shall include these costs in his bid.
	10. All components of the poles, including cross arms and fixtures, shall be rated for 125-mph basic wind speed (3-second gust).
	11. Cross arms shall be tubular steel.
	12. The lighting control panel shall contain the following items for operation of the field lighting:
	a. Instant On/Off Capabilities: System shall provide for instant on/off of luminaires.
	b. Lighting contactor cabinet(s) constructed of MEMA Type 4 aluminum, designed for easy installation with contactors, labeled to match field diagrams and electrical design.  Manual off-on-auto selector switches shall be provided.
	c. Dimming: System shall provide for 3-stage dimming (high-medium-low).  Dimming will be set via scheduling options (Website, app, phone, fax, email).
	d. Remote Lighting Control System: System shall allow owner and users with a security code to schedule on/off system operation via a web site, phone, fax or email up to ten years in advance.  Manufacturer shall provide and maintain a two-way TCP/IP co...
	The owner may assign various security levels to schedulers by function and/or fields.  This function must be flexible to allow a range of privileges such as full scheduling capabilities for all fields to only having permission to execute “early off” c...
	Controller shall accept and store 7-day schedules, be protected against memory loss during power outages, and shall reboot once power is regained and execute any commands that would have occurred during outage.
	e. Remote Monitoring System: System shall monitor lighting performance and notify manufacturer if individual luminaire outage is detected so that appropriate maintenance can be scheduled.  The controller shall determine switch position (manual or auto...
	f. Management Tools: Manufacturer shall provide aweb-based database and dashboard tool of actual field usage and provide reports by facility and user group.  Dashboard shall also show current status of luminaire outages, control operation and service....
	Hours of Usage: Manufacturer shall provide a means of tracking actual hours of usage for the field lighting system that is readily accessible to the owner.
	1. Cumulative hours: shall be tracked to show the total hours used by the facility.
	2. Report hours saved by using early off and push buttons by users.
	g. Communication Costs: Manufacturer shall include communication costs for operating the control and monitoring system for a period of 25 years.
	h. Communication with luminaire drivers: Control system shall interface with drivers in electrical components enclosures by means of powerline communication.
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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 red sand (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...
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	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)
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	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
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	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:
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	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.
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	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.
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	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...


	16461
	1.01 DESCRIPTION
	1.02 RELATED WORK SPECIFIED ELSEWHERE
	1.03 SUBMITTALS
	2.01 TRANSFORMERS
	A. Requirements for 208Y/120 volts shall be supplied by dry-type transformers furnished and installed where shown on drawings.
	B. Transformer shall be three-phase, connected 480-volt, three-phase Delta on primary side and 208Y/120-volt, three-phase, four-wire, 60 Hz on secondary side, 2-2(% taps above and below nominal voltage.
	C. Transformers shall have 115(C. temperature rise above 40(C. ambient.  All insulating materials to be in accordance with NEMA ST20 standards for 220(C., UL component recognized insulation system.
	D. Transformer coils shall be of the continuous wire wound construction and shall be impregnated with non-hygroscopic, thermosetting varnish.  Each layer shall have end fillers, or tie-downs, to provide maximum mechanical strength.  Materials must hav...
	E. Core shall be constructed of high grade, non-aging silicone steel with high magnetic permeability and low hysteresis and eddy current losses.  Magnetic flux densities are to be kept well below the saturation point.  The core laminations shall be cl...
	F. The entire transformer enclosure shall be degreased, cleaned, phosphatized, primed and finished with a gray, baked enamel.
	G. The core of the transformer shall be visibly grounded to the enclosure by means of flexible grounding conductor sized in accordance with applicable NEMA and NEC standards.
	H. Sound levels shall be guaranteed by the manufacturer not to exceed to the following:
	1. 25 to 50 KVA 45 DB
	2. 51 to 150 KVA 50 DB

	I. The transformer shall be listed by Underwriters' Laboratory for the specified temperature rise.
	J. Product and Manufacturer:  Provide equipment manufactured by one of the following:
	1. Square D Company.
	2. General Electric Company.
	3. Westinghouse Electric Company.
	4. Or equal.


	3.01 FREE-STANDING TRANSFORMERS
	A. Mount on floor on minimum of 2-inch vibration neoprene pad.
	B. Electrical connections on each side shall be flexible metal conduit and wiring.

	3.02 WALL-MOUNTED TRANSFORMERS
	A. Mount on wall with manufacturers recommended mounting devices.
	B. Electrical connections on each side shall be flexible metal conduit and wiring.


	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 Requirements.
	B. Section 16510, Exterior Lighting System.

	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 Drivers For LED Fixtures
	A. Electronic Driver for LED Fixtures:  Comply with UL 1310 Class 2 requirements for dry and damp locations.  Include the following features unless otherwise indicated:
	1. Rated for 50,000 hours of life, unless otherwise noted.
	2. Sound Rating: Class A.
	3. Total Harmonic Distortion Rating: 15 percent or less.
	4. Current Crest Factor: 1.5 or less.
	5. 0-10V Dimming Standard (Step Dimming does not qualify)

	2.02 LED Fixtures
	A. Except as otherwise indicated, provide LED luminaires, of types and sizes indicated on fixture schedules.
	B. Include the following features unless otherwise indicated:
	1. Each Luminaire shall consist of an assembly that utilizes LEDs as the light source.  In addition, a complete luminaire shall consist of a housing, LED array, and electronic driver (power supply).
	2. Each luminaire shall be rated for a minimum operational life of 50,000 hours utilizing a minimum ambient temperature of (25 C).
	3. Light Emitting Diodes tested under LM-80 Standards for a minimum of 12,000 hours.
	4. Color Rendering Index (CRI) of 82 at a minimum.
	5. Color temperature 3500 K, unless otherwise indicated.
	6. Rated lumen maintenance at 70% lumen output for 50,000 hours, unless otherwise indicated.
	7. Fixture efficacy of 60 Lumens/Watt, minimum.
	8. 5 year luminaire warranty, minimum.
	9. Photometry must comply with IESNA LM-79.
	10. The individual LEDs shall be constructed such that a catastrophic loss of the failure of one LED will not result in the loss of the entire luminaire.
	11. Luminaire shall be constructed such that LED modules may be replaced or repaired without the replacement of the whole fixture.

	C. Technical Requirements
	1. Luminaire shall have a minimum efficacy of 60 lumens per watt.  The luminaire shall not consume power in the off state.

	D. Thermal Management
	3.01 INSTALLATION
	A. Lighting fixtures:  Set level, plumb, and square with ceilings and walls.  Install lamps in each fixture.
	B. Comply with NFPA 70 for minimum fixture supports.
	C. Suspended Lighting Fixture Support:
	1. Pendants and Rods:  Where longer than 48 inches (1200 mm), brace to limit swinging.
	2. Stem-Mounted, Single-Unit Fixtures:  Suspend with twin-stem hangers.
	3. Continuous Rows: Use tubing or stem for wiring at one point and tubing or rod for suspension for each unit length of fixture chassis, including one at each end.




	16520
	1.01 Description
	1. The fields shall be lighted with 1430-watt LED fixtures at top of pole and 575-watt up light at 16 feet above grade on prestressed spun concrete poles.
	2. Lighting levels shall be as given below and are average maintained values assuming yearly cleaning of fixtures and a LLF of 8.
	3. The quantities indicated on the drawings shall be minimum required.  If successful manufacturer determines additional fixtures are required to meet criteria, the fixtures will be furnished including all mounting and electrical service necessary.
	4. Manufacturer shall supply with shop drawings a complete field layout with aiming diagram and FC plot.
	5. Fixtures shall be MUSCO or equal.
	6. Manufacturer will supply all drivers and supporting electrical equipment.
	a. Remote drivers and supporting electrical equipment shall be mounted approximately 10 feet above grade in aluminum enclosures.  The enclosures shall be touch-safe and include drivers and fusing with indicator lights on fuses to notify when a fuse is...
	b. Manufacturer shall provide surge protection at the pole equal to or greater than 40 kA for each line to ground (Common Mode) as recommended by IEEE C62.41.2_2002.
	7. Concrete poles to be round tapered, designed to withstand 125-mph basic wind speed (3-second gust).  Pole height to be as required to establish minimum fixture mounting height.  Manufacturer to be approved by Engineer.  Poles to have manufacturer-f...
	8. After final installation, a footcandle plot shall be made by Contractor using approved meter.  This plot to be given to Engineer.  After Engineer determines all is ready, a final check shall be made by Engineer to verify all values.
	9. Final aiming may be required to be done with Engineer present and may occur at night.  Contractor shall include these costs in his bid.
	10. All components of the poles, including cross arms and fixtures, shall be rated for 125-mph basic wind speed (3-second gust).
	11. Cross arms shall be tubular steel.
	12. The lighting control panel shall contain the following items for operation of the field lighting:
	a. Instant On/Off Capabilities: System shall provide for instant on/off of luminaires.
	b. Lighting contactor cabinet(s) constructed of MEMA Type 4 aluminum, designed for easy installation with contactors, labeled to match field diagrams and electrical design.  Manual off-on-auto selector switches shall be provided.
	c. Dimming: System shall provide for 3-stage dimming (high-medium-low).  Dimming will be set via scheduling options (Website, app, phone, fax, email).
	d. Remote Lighting Control System: System shall allow owner and users with a security code to schedule on/off system operation via a web site, phone, fax or email up to ten years in advance.  Manufacturer shall provide and maintain a two-way TCP/IP co...
	The owner may assign various security levels to schedulers by function and/or fields.  This function must be flexible to allow a range of privileges such as full scheduling capabilities for all fields to only having permission to execute “early off” c...
	Controller shall accept and store 7-day schedules, be protected against memory loss during power outages, and shall reboot once power is regained and execute any commands that would have occurred during outage.
	e. Remote Monitoring System: System shall monitor lighting performance and notify manufacturer if individual luminaire outage is detected so that appropriate maintenance can be scheduled.  The controller shall determine switch position (manual or auto...
	f. Management Tools: Manufacturer shall provide aweb-based database and dashboard tool of actual field usage and provide reports by facility and user group.  Dashboard shall also show current status of luminaire outages, control operation and service....
	Hours of Usage: Manufacturer shall provide a means of tracking actual hours of usage for the field lighting system that is readily accessible to the owner.
	1. Cumulative hours: shall be tracked to show the total hours used by the facility.
	2. Report hours saved by using early off and push buttons by users.
	g. Communication Costs: Manufacturer shall include communication costs for operating the control and monitoring system for a period of 25 years.
	h. Communication with luminaire drivers: Control system shall interface with drivers in electrical components enclosures by means of powerline communication.
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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 red sand (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.


	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...


	16461
	1.01 DESCRIPTION
	1.02 RELATED WORK SPECIFIED ELSEWHERE
	1.03 SUBMITTALS
	2.01 TRANSFORMERS
	A. Requirements for 208Y/120 volts shall be supplied by dry-type transformers furnished and installed where shown on drawings.
	B. Transformer shall be three-phase, connected 480-volt, three-phase Delta on primary side and 208Y/120-volt, three-phase, four-wire, 60 Hz on secondary side, 2-2(% taps above and below nominal voltage.
	C. Transformers shall have 115(C. temperature rise above 40(C. ambient.  All insulating materials to be in accordance with NEMA ST20 standards for 220(C., UL component recognized insulation system.
	D. Transformer coils shall be of the continuous wire wound construction and shall be impregnated with non-hygroscopic, thermosetting varnish.  Each layer shall have end fillers, or tie-downs, to provide maximum mechanical strength.  Materials must hav...
	E. Core shall be constructed of high grade, non-aging silicone steel with high magnetic permeability and low hysteresis and eddy current losses.  Magnetic flux densities are to be kept well below the saturation point.  The core laminations shall be cl...
	F. The entire transformer enclosure shall be degreased, cleaned, phosphatized, primed and finished with a gray, baked enamel.
	G. The core of the transformer shall be visibly grounded to the enclosure by means of flexible grounding conductor sized in accordance with applicable NEMA and NEC standards.
	H. Sound levels shall be guaranteed by the manufacturer not to exceed to the following:
	1. 25 to 50 KVA 45 DB
	2. 51 to 150 KVA 50 DB

	I. The transformer shall be listed by Underwriters' Laboratory for the specified temperature rise.
	J. Product and Manufacturer:  Provide equipment manufactured by one of the following:
	1. Square D Company.
	2. General Electric Company.
	3. Westinghouse Electric Company.
	4. Or equal.


	3.01 FREE-STANDING TRANSFORMERS
	A. Mount on floor on minimum of 2-inch vibration neoprene pad.
	B. Electrical connections on each side shall be flexible metal conduit and wiring.

	3.02 WALL-MOUNTED TRANSFORMERS
	A. Mount on wall with manufacturers recommended mounting devices.
	B. Electrical connections on each side shall be flexible metal conduit and wiring.


	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.
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	1.01 Description
	1.02 Related Sections
	A. Section 16010, General Requirements.
	B. Section 16510, Exterior Lighting System.

	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 Drivers For LED Fixtures
	A. Electronic Driver for LED Fixtures:  Comply with UL 1310 Class 2 requirements for dry and damp locations.  Include the following features unless otherwise indicated:
	1. Rated for 50,000 hours of life, unless otherwise noted.
	2. Sound Rating: Class A.
	3. Total Harmonic Distortion Rating: 15 percent or less.
	4. Current Crest Factor: 1.5 or less.

	2.02 LED Fixtures
	A. Except as otherwise indicated, provide LED luminaires, of types and sizes indicated on fixture schedules.
	B. Include the following features unless otherwise indicated:
	1. Each Luminaire shall consist of an assembly that utilizes LEDs as the light source.  In addition, a complete luminaire shall consist of a housing, LED array, and electronic driver (power supply).
	2. Each luminaire shall be rated for a minimum operational life of 50,000 hours utilizing a minimum ambient temperature of (25 C).
	3. Light Emitting Diodes tested under LM-80 Standards for a minimum of 12,000 hours.
	4. Color Rendering Index (CRI) of 82 at a minimum.
	5. Color temperature 3500 K, unless otherwise indicated.
	6. Fixture efficacy of 60 Lumens/Watt, minimum.
	7. 25 year luminaire warranty, minimum.
	8. Photometry must comply with IESNA LM-79.
	9. The individual LEDs shall be constructed such that a catastrophic loss of the failure of one LED will not result in the loss of the entire luminaire.

	C. Technical Requirements
	1. Luminaire shall have a minimum efficacy of 60 lumens per watt.  The luminaire shall not consume power in the off state.

	D. Thermal Management
	3.01 INSTALLATION
	A. Lighting fixtures:  Set level, plumb, and square with ceilings and walls.  Install lamps in each fixture.
	B. Comply with NFPA 70 for minimum fixture supports.
	C. Suspended Lighting Fixture Support:
	1. Pendants and Rods:  Where longer than 48 inches (1200 mm), brace to limit swinging.
	2. Stem-Mounted, Single-Unit Fixtures:  Suspend with twin-stem hangers.
	3. Continuous Rows: Use tubing or stem for wiring at one point and tubing or rod for suspension for each unit length of fixture chassis, including one at each end.
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	1.01 Description
	1. The fields shall be lighted with 1500-watt LED fixtures at top of pole and 575-watt up light at 16 feet above grade on prestressed spun concrete poles.
	2. Lighting levels shall be as given below and are average maintained values assuming yearly cleaning of fixtures and a LLF of 0.95.
	3. The quantities indicated on the drawings shall be minimum required.  If successful manufacturer determines additional fixtures are required to meet criteria, the fixtures will be furnished including all mounting and electrical service necessary.
	4. Manufacturer shall supply with shop drawings a complete field layout with aiming diagram and FC plot.
	5. Fixtures shall be MUSCO or equal.
	6. Manufacturer will supply all drivers and supporting electrical equipment.
	a. Remote drivers and supporting electrical equipment shall be mounted approximately 10 feet above grade in aluminum enclosures.  The enclosures shall be touch-safe and include drivers and fusing with indicator lights on fuses to notify when a fuse is...
	b. Manufacturer shall provide surge protection at the pole equal to or greater than 40 kA for each line to ground (Common Mode) as recommended by IEEE C62.41.2_2002.
	7. Concrete poles to be round tapered, designed to withstand 130-mph basic wind speed (3-second gust).  Pole height to be as required to establish minimum fixture mounting height.  Manufacturer to be approved by Engineer.  Poles to have manufacturer-f...
	8. After final installation, a footcandle plot shall be made by Contractor using approved meter.  This plot to be given to Engineer.  After Engineer determines all is ready, a final check shall be made by Engineer to verify all values.
	9. Final aiming may be required to be done with Engineer present and may occur at night.  Contractor shall include these costs in his bid.
	10. All components of the poles, including cross arms and fixtures, shall be rated for 125-mph basic wind speed (3-second gust).
	11. Cross arms shall be tubular steel.
	12. The lighting control panel shall contain the following items for operation of the field lighting:
	a. Instant On/Off Capabilities: System shall provide for instant on/off of luminaires.
	b. Lighting contactor cabinet(s) constructed of MEMA Type 4 aluminum, designed for easy installation with contactors, labeled to match field diagrams and electrical design.  Manual off-on-auto selector switches shall be provided.
	c. Dimming: System shall provide for 3-stage dimming (high-medium-low).  Dimming will be set via scheduling options (Website, app, phone, fax, email).
	d. Remote Lighting Control System: System shall allow owner and users with a security code to schedule on/off system operation via a web site, phone, fax or email up to ten years in advance.  Manufacturer shall provide and maintain a two-way TCP/IP co...
	The owner may assign various security levels to schedulers by function and/or fields.  This function must be flexible to allow a range of privileges such as full scheduling capabilities for all fields to only having permission to execute “early off” c...
	Controller shall accept and store 7-day schedules, be protected against memory loss during power outages, and shall reboot once power is regained and execute any commands that would have occurred during outage.
	e. Remote Monitoring System: System shall monitor lighting performance and notify manufacturer if individual luminaire outage is detected so that appropriate maintenance can be scheduled.  The controller shall determine switch position (manual or auto...
	f. Management Tools: Manufacturer shall provide aweb-based database and dashboard tool of actual field usage and provide reports by facility and user group.  Dashboard shall also show current status of luminaire outages, control operation and service....
	Hours of Usage: Manufacturer shall provide a means of tracking actual hours of usage for the field lighting system that is readily accessible to the owner.
	1. Cumulative hours: shall be tracked to show the total hours used by the facility.
	2. Report hours saved by using early off and push buttons by users.
	g. Communication Costs: Manufacturer shall include communication costs for operating the control and monitoring system for a period of 25 years.
	h. Communication with luminaire drivers: Control system shall interface with drivers in electrical components enclosures by means of powerline communication.






