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SECTION 26 00 00 – ELECTRICAL, BASICS 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Specification Sections, apply to this Section. 

1.2 CONTENTS  

A. See Electrical Table of Contents. 

1.3 GENERAL 

A. Applicable requirements of any Instructions to Bidders, General Conditions of the Contract, 

and/or Supplemental Conditions shall be a part of the Electrical Specifications. The electrical 

contractor shall examine all contract documents before submitting a proposal. 

B. The electrical work shall be performed by an electrical contractor, suitably licensed for the 

scope of work of this specific project. 

C. The electrical contractor shall assume total responsibility for any portion of the work provided 

by his subcontractors. 

1.4 CODES AND STANDARDS 

A. Building Codes: 

1. Local Codes where applicable  

2. National Electrical Safety Code (NESC) 

3. National Fire Protection Association No. 70, National Electrical Code (NEC) 

4. North Carolina State Building Code, Latest Edition and Revisions (NCSBC) 

B. Industry Standards: 

1. American National Standards Institute (ANSI) 

2. American Society for Testing Materials Standards (ASTM) 

3. Canadian Standards Association (CSA) 

4. Electrical Testing Laboratories Standards (ETL) 

5. Insulated Power Cable Engineers Association Standards (IPCEA) 

6. Institute of Electrical and Electronics Engineers (IEEE) 

7. International Society of Automation (ISA) 

8. National Electrical Manufacturers Association Standards (NEMA) 

9. Underwriter's Laboratories, Inc. Standards and approved listings (UL) 

1.5 QUALITY ASSURANCE 
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A. Electrical materials, equipment, devices, fixtures, etc. shall be listed and labeled by a third-party 

agency that is accredited by the NCBCC (North Carolina Building Code Council) to label 

electrical & mechanical equipment. Listing and labeling shall comply with NC Department of 

Insurance requirements as detailed in NC General Statutes 66-23 through 66-25. This paragraph 

applies to all electrical specification sections under specification division 26. 

1.6 SCOPE OF WORK 

A. It is the intent and meaning of the drawings and specifications to call for finished work that has 

been tested and is ready for operation.  The electrical contractor shall take this into 

consideration and include in his proposal allowance for contingencies that will allow him to 

provide minor pieces of materials and labor not specifically indicated but required for the job to 

operate properly.  This paragraph is intended to insure that a complete job will be provided 

without requests for minor extras. 

B. It shall be understood that where the words “furnish,” “provide,” and/or “install” are used, it is 
intended that this CONTRACTOR shall purchase and install completely all material necessary 

and required for this particular item, system, equipment, etc. 

1.7 ELECTRICAL SERVICE 

A. The electrical contractor shall be totally responsible for coordination with the Utility Company 

and assistance to the OWNER to obtain a permanent electrical service for the structure.  He 

shall act as coordinator between the Utility Company and the OWNER and shall supply the 

Utility Company with equipment characteristics, load data, etc.  Any installation, connection, 

underground service or special fees charged by the Utility Company for the new service shall be 

paid by the OWNER.  Construction and testing power shall be paid for as described in the 

General Conditions of the project manual.  

1.8 RECORD DRAWINGS 

A. A set of drawings covering the electrical contract will be provided to the electrical contractor to 

mark in color all changes, modifications, or revisions effected during construction. These field 

mark-up drawings are to be turned over to the electrical designer.  

B. The electrical contractor shall provide final installed photographs of switchboards and 

panelboards. Photographs shall clearly show equipment designations, manufacturer nameplates, 

breaker positions, breaker ratings, and directory descriptions. 

1.9 APPROVAL OF MATERIALS 

A. See project manual contract documents for pre-proposal substitution requirements.  

B. Construction phase:  The CONTRACTOR shall submit his proposal on the specified materials 

and equipment, or their equivalent, provided the words "or equal" or "or approved equal" follow 

the named manufacturers.  If the above phrases do not appear, the specified manufacturers shall 
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be furnished without substitution.  Equivalent shall be interpreted to mean an item of material or 

equipment, similar to that named and which is suitable for the same use and capable of 

performing the same functions as that named, with the Design Team being the judge of equality. 

C. Where no specific material or equipment type is mentioned, any first-class product of a 

reputable manufacturer may be used provided it conforms to the requirements of the 

specifications. 

1.10 SHOP DRAWINGS AND SUBMITTAL DATA PROCEDURES 

A. The CONTRACTOR shall submit PDF files of shop drawings, certified prints, literature, and 

product data sheets to the Design Team for all major items of equipment and materials for 

review and approval.  It is preferred that all electrical submittals for the project shall be 

submitted at one and the same time. 

B. Product data sheets with multiple components, part numbers, etc. shall be clearly marked or 

highlighted to identify what specific product/model/part number/component is proposed for this 

project. All instances of the proposed part number components in the product data shall be 

marked or highlighted throughout product data sheets submitted. 

C. The CONTRACTOR shall analyze all shop drawings and submittal data and certify that they 

meet requirements of Contract Drawings and Specifications, prior to delivery to the Design 

Team.  CONTRACTOR Certification shall be in the form of suitable approval stamp placed on 

each shop drawing/submittal submitted. 

1. If the shop drawings or submittal data deviate from the Contract Documents, the 

CONTRACTOR shall advise the Design Team of deviations in writing, accompanying 

the shop drawings and submittal data, including the reason for deviations. 

D. If the Design Team deems submittal data is either incomplete or incorrect, a resubmittal will be 

required. Where a resubmittal is not necessary but confirmation of receipt of review comments 

is requested, confirmation shall be submitted in writing. 

E. At least one set of all final submittal data, shop drawings, certified prints, etc., shall be 

maintained at the job site and available to representatives of the Design Team. 

F. Approval by the Design Team of shop drawings and submittal data is for general conformance 

with the contract documents and design concept.  

1. Such approval does not relieve the CONTRACTOR of responsibility for compliance with 

the project drawings and specifications. 

2. Such approval for any materials, apparatus, devices, and layouts shall not relieve the 

CONTRACTOR from the responsibility of furnishing same of proper dimensions, size, 

quantity, quality and all performance characteristics to efficiently complete the 

requirements and intent of the contract documents.   

3. Such approval shall not relieve the CONTRACTOR from responsibility for errors of any 

sort on the shop drawings.   

G. Catalog Data for OWNER 

1. The CONTRACTOR shall provide compilations of catalog data, bound in suitable loose-

leaf binders, for each manufactured item of equipment used in the electrical work. These 
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shall be presented to the Design Team for transmittal to the OWNER before the final 

inspection is made. Data shall include printed installation, operation, and maintenance 

instructions for each item, indexed by product with heavy sheet dividers and tabs. All 

warranties shall be included with each item. Each manufacturer’s name, address, and 
telephone number shall be clearly indicated. Generally, shop drawings and submittal data 

alone are not adequate for catalog data. 

H. Record Documents for OWNER 

1. Conductor and cable megger test results. 

2. Field mark-up as-built drawings. 

3. Grounding electrode system test results. 

4. Circuit breaker trip settings. 

5. Warranty documents. 

1.11 DRAWINGS AND SPECIFICATIONS 

A. The Electrical drawings and specifications are complementary each to the other, and what may 

be called for by one shall be as binding as if called for by both.  The drawings are diagrammatic 

and indicate generally the location of outlets, devices, equipment wiring, etc and show the 

general arrangement of raceways, fixtures, and equipment.  Drawings shall be followed as 

closely as actual building construction and the work of other trades will permit; however, all 

work shall suit the finished surroundings and/or trim. 

B. Any omission from either the drawings or the specifications are unintentional, and it shall be the 

responsibility of the CONTRACTOR to call to the attention of the Design Team any pertinent 

omissions before submitting a proposal.  Complete and working systems are required, whether 

every small item of material is shown and specified or not. 

C. The electrical work shall conform to the requirements shown on all of the drawings.  General 

and Structural drawings shall take precedence over Electrical Drawings.  Because of small scale 

of the electrical drawings, it is not practical to indicate offsets, fittings and accessories that may 

be required.  The CONTRACTOR shall investigate the structural and finish conditions affecting 

the work and shall arrange his work accordingly, providing such fittings and accessories as may 

be required to meet such conditions, without additional cost to the OWNER and as directed by 

the Design Team. 

1.12 COORDINATION OF WORK 

A. It is understood and agreed that by submitting a proposal, the CONTRACTOR has, by careful 

examination, satisfied himself as to the nature and location of the work, the conformation of the 

ground, the character, quality and quantity of the materials to be encountered, the general and 

local conditions and all other matters which can and may affect the work under this contract.  

The CONTRACTOR shall be held responsible for visiting the site and thoroughly familiarizing 

himself with the existing conditions and also any contractual requirements as may be set forth in 

other divisions of the specifications and in other contract documents.  No extras will be 

considered because of additional work necessitated by obvious job conditions that are not 

indicated on the drawings. 
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B. The CONTRACTOR shall compare the electrical drawings and specifications with the drawings 

and specifications for other trades and shall report any discrepancies between them to the 

Design Team. If needed, request from the Design Team written instructions for changes 

necessary in the electrical work.  The electrical work shall be installed in cooperation with other 

trades installing interrelated work.  Before installation, the CONTRACTOR shall make proper 

provisions to avoid interferences in a manner approved by the Design Team.  All changes 

required in the work of the CONTRACTOR caused by his neglect to do so shall be made by 

him at his expense. 

C. Location of electrical raceways, switches, panels, equipment, fixtures, etc., shall be adjusted to 

accommodate the work to interferences anticipated and encountered.  The CONTRACTOR 

shall determine the exact route and location of each electrical raceway prior to make up and 

assembly. 

D. Right-of-Way:  Lines which pitch shall have the right-of-way over those which do not pitch.  

For example; steam, condensate and plumbing drains shall normally have right of way.  Lines 

whose elevations cannot be changed shall have the right of way over lines whose elevations can 

be changed. 

E. Offsets and changes in direction of electrical raceways shall be made as required to maintain 

proper headroom and to clear pitched lines whether or not indicated on the drawings.  The 

CONTRACTOR shall furnish and install elbows, pull boxes, etc., as required to affect these 

offsets, transitions, and changes in directions.  Conflicts between electrical raceways, fixtures, 

etc., and ductwork which cannot be resolved otherwise, will be resolved by the Design Team. 

F. The CONTRACTOR shall install all electrical work to permit removal (without damage to 

other parts) of any equipment requiring periodic replacement or maintenance.  The 

CONTRACTOR shall arrange electrical raceways and equipment to permit ready access to 

valves, cocks, traps, starters, motors, control components, etc., and to clear the opening of 

swinging and overhead doors and of access panels. 

G. Work at Existing Facilities: 

1. Where work may be required to be performed at existing and/or occupied facilities, such 

work shall be scheduled and arranged to be done at the convenience of the OWNER so as 

not to interfere with, disrupt, or disturb normal operations at the facilities.  The 

CONTRACTOR shall obtain written approval from the OWNER before proceeding with 

work at existing facilities and shall work at existing facilities on schedule as agreed upon 

with the OWNER.  This is not to be necessarily construed to mean that the 

CONTRACTOR is expected to perform work at existing facilities on holidays, weekends, 

etc., but that the Contractor must schedule work with the OWNER for the OWNER’s 
beneficial and normal usage of the facilities, and that the CONTRACTOR will be 

required to maintain the schedule as approved by the OWNER. 

2. The CONTRACTOR shall, at all times, provide safety barriers, protective devices, 

screening, dust barriers, etc., as required to maintain the safety and comfort of the 

building’s personnel and/or occupants in or near his work area. 
3. The CONTRACTOR shall be responsible for cleanup in connection with his work at 

existing facilities.  At the end of each working day, all debris, boxes, waste, etc. shall be 

removed from the facilities and properly disposed of.  Equipment, materials, etc. may be 

left inside the facilities, but such must be properly stored, stacked, and located as 

approved by the OWNER. 
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4. The CONTRACTOR shall do all cutting, patching, finishing, repairing, painting, etc., 

necessary for electrical work to be installed at existing facilities.  All finishes shall be left 

to equal finish and condition prior to cutting.  No cutting of structural members will be 

allowed.  All cutting of walls, floors, roofs, etc. shall be repaired and/or replaced to a 

finish equal to that found prior to cutting.   

5. The CONTRACTOR shall route conduits and locate equipment as approved by the 

OWNER and Design Team.  Routing and locations shall be firmly established and 

approved before proceeding with any phase of the work. 

6. The CONTRACTOR shall be responsible for any and all damage to the existing facilities, 

grounds, walkways, paving, etc. caused by the work, the CONTRACTOR and/or his 

personnel, and/or his equipment in the accomplishment of this work.  Such damages shall 

be repaired and/or replaced by the CONTRACTOR at his expense, to equal finish prior to 

damage.  The Design Team shall be the judge as to equal finishes, etc. 

7. Certain power requirements must be met without interruption during certain times on the 

existing electrical system.  It is anticipated that partial power outages will be necessary to 

accomplish the work covered by these drawings and specifications.  The CONTRACTOR 

shall determine in advance the dates, times and duration of these outages and shall obtain 

permission from the OWNER to shut down the electric power.  Unauthorized power 

outages will not be tolerated. 

H. Equipment and Materials (General): 

1. Materials shall be new and shall bear the manufacturer's name, trade name, and listing 

label in every case where a standard has been established for the particular material.  The 

equipment to be furnished under this specification shall be essentially the standard 

product of manufacturers regularly engaged in the production of the required type of 

equipment and shall be the manufacturer's latest approved design. 

2. Electrical motors shall meet the minimum efficiency requirements identified in the Code 

of Federal Regulations 10 CFR Part 431. 

3. Delivery and Storage: 

a. Store products to allow for inspection and measurement of quantity or counting of 

units. 

b. Store products that are subject to damage by the elements, under cover in a 

weathertight enclosure above ground, with ventilation adequate to prevent 

condensation. 

1) Electrical equipment shall be delivered to the site and stored in original 

containers. Store protected from the elements, but readily accessible for 

inspection by the Design Team until installed. Equipment shall be tightly 

covered and protected against dirt, water and chemical or mechanical injury 

and theft.  Corrosion inhibitors shall be installed in all panelboards, 

switches, starters and control panels immediately upon receipt.  Install one 

inhibitor for every 8 cubic feet of enclosure volume.  Replace inhibitors 

every 90 days and at final inspection in the Design Team’s presence.  Rusty 

and/or corroded materials and equipment will be replaced at the direction of 

the Design Team.  
2) Rusty and/or corroded materials and equipment will be replaced at the 

direction of the Design Team. 

c. Comply with product manufacturer's written instructions for temperature, 

humidity, ventilation, and weather-protection requirements for storage. 

d. Protect stored products from damage. 
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4. Equipment and materials of the same general type shall be of the same make throughout 

the work to provide uniform appearance, operation and maintenance. 

5. At the completion of work; fixtures, equipment, and materials shall be cleaned and 

polished thoroughly and turned over to the OWNER in a condition satisfactory to the 

Design Team.  Damage or defects, developing before acceptance of the work shall be 

corrected at the CONTRACTOR's expense. 

6. Manufacturer's directions shall be followed completely in the delivery, storage, 

protection, and installation of all equipment and materials.  The CONTRACTOR shall 

promptly notify the Design Team, in writing, of any conflicts between requirements of 

the Contract Documents and the manufacturer's directions and shall obtain the Design 

Team's written instructions before proceeding with the work.  Should the 

CONTRACTOR perform any work that does not comply with the manufacturer's 

instructions, recommendations, or requirements; it shall be corrected at his expense as 

directed by the Design Team. 

I. Sleeves, Inserts, Openings, Etc.: 

1. Anchor bolts, sleeves, inserts, supports, etc., that may be required for electrical work 

shall be furnished, located, and installed by the electrical contractor.  

J. Locations and Measurements: 

1. Equipment, etc. are shown and located on the drawings as intended based on the Design 

Team’s understood project scope.  All measurements for installation shall be verified on 

the project.  

K. Workmanship: 

1. Work shall be executed as required by the drawings and specifications, shall be done in a 

workmanlike manner by skilled mechanics, and shall present a neat, trim, and mechanical 

appearance when completed.  All work shall be performed as required by the progress of 

the job. 

L. Final Inspections and Equipment Demonstrations: 

1. For State Construction projects, the State Construction Office is the Authority Having 

Jurisdiction (AHJ) for the Electrical Inspections on this project. It is the responsibility of 

the Electrical contractor to notify the State Property Electrical Inspectors in the 

Construction Administration Section of the State Construction Office, to schedule the 

required inspections. All scheduling of electrical inspections with the State Construction 

Office electrical inspector shall be Monday through Friday unless specifically exempted 

and approved by the State Construction Office.  No work shall be covered up until after 

the inspection has been completed and approved by an authorized SCO inspector. The 

CONTRACTOR shall provide the Owner two (2) copies of Electrical Inspectors’ written 

reports. 

2. The CONTRACTOR shall furnish required tools and personnel to open equipment, 

boxes, etc. to enable the Design Team representatives to observe any parts of the 

installation they may request. 

3. The CONTRACTOR shall furnish meters for observation of readings as directed by the 

Design Team representative. Meters to be furnished include: clamp-on type ammeter, 

voltmeter, insulation resistance tester (i.e., often called a megger), and clamp-on type 

ground resistance tester. 

M. Operating Instructions: 
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1. At the completion of the entire installation, the CONTRACTOR shall arrange to operate 

each component of systems and then systems as a whole.  When all the requirements of 

the plans and specifications have been met, the CONTRACTOR shall then arrange to 

instruct the OWNER's operating and maintenance personnel in the correct and proper 

procedures for the operation and maintenance of the systems 

END OF SECTION 26 00 00 
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SECTION 26 05 00 - BASIC ELECTRICAL MATERIALS AND METHODS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Supporting devices for electrical components. 

2. Cutting and patching for electrical construction. 

3. Concrete equipment bases. 

1.3 SUBMITTALS 

A. Product Data:   

1. Support channels and hardware. 

1.4 QUALITY ASSURANCE 

A. Comply with NFPA 70. 

PART 2 - PRODUCTS 

2.1 SUPPORTING DEVICES 

A. Metal Items for Use Outdoors:  Stainless steel. 

B. Steel Slotted Support Systems: Preformed steel channels and angles with minimum 13/32 inch 

diameter holes at a maximum of 8 inch on center in at least one surface. 

C. Slotted Support Systems Fittings and Accessories:  Products of the same manufacturer as 

channels. 

D. Raceway and Cable Supports:  Manufactured clevis hangers, riser clamps, straps, threaded C-

clamps with retainers, ceiling trapeze hangers, wall brackets, and spring-steel clamps or click-

type hangers. 

E. Expansion Anchors:  Stainless-steel wedge or sleeve type. 

1. Anchor Bolts: ASTM F593, Condition CW, Type 304 or 316. 

2. Nuts: ASTM F594, Type 304 or 316, matching allow of anchor bolt. 

3. Washers: ASTM A480, Type 304 or 316, matching allow of anchor bolt. 
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F. Toggle Bolts: Stainless-steel springhead type. 

2.2 TOUCHUP PAINT  

A. For Equipment:  Equipment manufacturer's paint selected to match installed equipment finish. 

2.3 CONCRETE BASES  

A. Concrete:  Unless detailed otherwise; 3000-psi, 28-day compressive strength with welded wire 

fabric reinforcement. 

PART 3 - EXECUTION 

3.1 COORDINATION 

A. Coordinate electrical service connections to components furnished by utility companies.  

1. Coordinate installation and connection of exterior underground and overhead utilities and 

services, including provision for electricity-metering components. 

2. Comply with requirements of authorities having jurisdiction and of utility company 

providing electrical power and other services. 

3.2 ELECTRICAL EQUIPMENT INSTALLATION 

A. Materials and Components:  Install level, plumb, and parallel and perpendicular to other 

building systems and components, unless otherwise indicated. 

B. Equipment:  Install to facilitate service, maintenance, and repair or replacement of components.  

Connect for ease of disconnecting, with minimum interference with other installations. 

3.3 ELECTRICAL SUPPORTING DEVICE APPLICATION 

A. Selection of Supports:  Comply with manufacturer's written instructions. 

B. Strength of Supports:  Adequate to carry present and future loads, times a safety factor of at 

least four; minimum of 200-lb (90-kg) design load. 

3.4 SUPPORT INSTALLATION 

A. Install support devices to securely and permanently fasten and support electrical components. 

B. Install individual and multiple raceway hangers and riser clamps to support raceways.  Provide 

U-bolts, clamps, attachments, and other hardware necessary for hanger assemblies and for 

securing hanger rods and conduits. 

C. Support individual horizontal raceways with separate pipe hangers or clamps. 
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D. Spring-steel fasteners specifically designed for supporting single conduits or tubing may be 

used instead of hangers for 1-1/2-inch and smaller raceways serving lighting and receptacle 

branch circuits above suspended ceilings and for fastening raceways to slotted channel and 

angle supports. 

E. Install metal channel racks for mounting cabinets, enclosed breakers, pull and junction boxes, 

and other devices unless components are mounted directly to structural elements of adequate 

strength. 

F. Securely fasten electrical items and their supports to the rack structure, unless otherwise 

indicated.  Perform fastening according to the following  

1. New Concrete:  Concrete inserts with machine screws and bolts. 

2. Existing Concrete:  Expansion bolts. 

3. Steel:  Spring-tension clamps on steel. 

4. Fasteners:  Select so the load applied to each fastener does not exceed 25 percent of its 

proof-test load. 

3.5 CONCRETE BASES  

A. Construct concrete bases of dimensions indicated, but not less than 4 inches larger, in both 

directions, than supported unit.  Follow supported equipment manufacturer's anchorage 

recommendations and setting templates for anchor-bolt and tie locations, unless otherwise 

indicated. 

3.6 FIELD QUALITY CONTROL 

A. Inspect installed components for damage and faulty work. 

3.7 REFINISHING AND TOUCHUP PAINTING  

A. Refinish and touch up paint.   

1. Clean damaged and disturbed areas and apply primer, intermediate, and finish coats to 

suit the degree of damage at each location. 

2. Follow paint manufacturer's written instructions for surface preparation and for timing 

and application of successive coats. 

3. Repair damage to PVC or paint finishes with matching touchup coating recommended by 

manufacturer. 

3.8 CLEANING AND PROTECTION 

A. On completion of installation, including outlets, fittings, and devices, inspect exposed finish.  

Remove burrs, dirt, paint spots, and construction debris. 

B. Protect equipment and installations and maintain conditions to ensure that coatings, finishes, 

and cabinets are without damage or deterioration at time of Final Acceptance. 
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END OF SECTION 26 05 00 
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SECTION 26 05 19 - CONDUCTORS AND CABLES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes building wires and cables and associated connectors, splices, and 

terminations for wiring systems rated 600 V and less. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Field Quality-Control Test Reports:  From Contractor. 

PART 2 - PRODUCTS 

2.1 POWER CONDUCTORS AND CABLES 

A. Refer to Part 3 "Conductor and Insulation Applications" Article for insulation type, cable 

construction, and ratings. 

B. Conductor Material:   

1. Copper complying with NEMA WC70 / ICEA S-95-658 solid conductor for No. 10 

AWG and smaller, stranded for No. 8 AWG and larger. 

2. Power and lighting circuitry: Minimum conductor size shall be #12, and maximum 

conductor size shall be #500 kcmil. 

C. Conductor Insulation Types:  Type THHN/THWN-2 complying with NEMA WC70 / ICEA S-

95-658. 

PART 3 - EXECUTION 

3.1 CONDUCTOR AND INSULATION APPLICATIONS 

A. Service Entrance, Feeders: Type THHN/THWN-2, single conductors in raceway. 

3.2 INSTALLATION 

A. Use manufacturer-approved pulling compound or lubricant where necessary.  Do not exceed 

manufacturer's recommended maximum pulling tensions and sidewall pressure values. 
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B. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will 

not damage cables, conductors, or raceway. 

C. Identify and color-code conductors and cables according to Section "Electrical Identification”. 

3.3 CONNECTIONS 

A. Connect equipment and component connections to wiring systems and to ground.  Tighten 

electrical connectors and terminals according to manufacturer's published torque-tightening 

values.  If manufacturer's torque values are not indicated, use those specified in UL 486A and 

UL 486B. Where tightening torque is indicated as a numeric value on equipment or in 

installation instructions provided by the manufacturer, a calibrated torque tool shall be used to 

achieve that indicated torque value, unless the equipment manufacturer has provided installation 

instructions for an alternative method of achieving required torque. 

3.4 FIELD QUALITY CONTROL 

A. Testing:  Perform the following field quality-control testing: 

1. After installing conductors and cables and before electrical circuitry has been energized, 

test for compliance with requirements. 

2. Inspect for physical damage. test conductors and cable for continuity and shorts. 

3. Insulation Resistance (Megger) testing for building wire and cable: 

a. All current carrying phase conductors and neutrals shall be tested as installed, and 

before connections are made, for insulation resistance and accidental grounds. This 

shall be done with a 500-Volt insulation resistance tester. Insulation resistance 

testers shall not be electronic type. Insulation resistance testers shall be hand crank 

or power-driven crank type. Minimum readings between conductors and between 

conductor and the grounded metal raceway shall be:  25 mega-ohms for #6 wire 

and smaller; 50 mega-ohms for #4 wire or larger. 

b. The CONTRACTOR shall correct malfunctioning conductors and cables, 

including replacement if necessary, and retest to demonstrate compliance. 

c. Certify compliance with test parameters. 

B. Test Reports:  Prepare a written report to record the following: 

1. Test procedures used. 

2. Test results that comply with requirements. 

3. Test results that do not comply with requirements and corrective action taken to achieve 

compliance with requirements. 

4. Provide tabulated insulation resistance readings for each panel circuit. 

C. Witness Tests: 

1. The CONTRACTOR shall furnish an insulation resistance tester and show Design Team 

representative and/or Owner that the conductors comply with the specified requirements. 

END OF SECTION 26 05 19 
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SECTION 26 05 26 - GROUNDING AND BONDING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes grounding of electrical systems and equipment.  Grounding requirements 

specified in this Section may be supplemented by special requirements of systems described in 

other Sections. 

1.3 SUBMITTALS  

A. Product Data:  For the following: 

1. Ground rods.  

2. Connection / test / inspection wells.  

B. Field Test Reports:  Submit written test reports to include the following: 

1. Test procedures used. 

2. Test results that comply with requirements. 

3. Results of failed tests and corrective action taken to achieve test results that comply with 

requirements. 

1.4 QUALITY ASSURANCE 

A. Comply with UL 467. 

PART 2 - PRODUCTS 

2.1 GROUNDING CONDUCTORS 

A. For insulated conductors, comply with Section "Conductors and Cables." 

B. Grounding Electrode Conductors:  Stranded cable. 

C. Bare Copper Conductors:  Comply with the following: 

1. Solid Conductors:  ASTM B 3. 

2. Assembly of Stranded Conductors:  ASTM B 8. 

3. Tinned Conductors:  ASTM B 33. 
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2.2 CONNECTOR PRODUCTS 

A. Comply with IEEE 837 and UL 467; listed for use for specific types, sizes, and combinations of 

conductors and connected items. 

B. Bolted Connectors:  Bolted-pressure-type connectors, or compression type. 

C. Welded Connectors:  Exothermic-welded type, in kit form, and selected per manufacturer's 

written instructions. 

2.3 GROUNDING ELECTRODES  

A. Ground Rods:  Sectional type; copper-clad steel, ¾” diameter by 120 inches in length. 

B. Connection / Test / Inspection Wells:  Provide handholes as specified below: 

1. Cylinder, minimum dimensions of 10" diameter x 10" deep, PVC, with cover. 

2. Box, minimum dimensions of 12" x 12" x 12" deep with cover, green PVC or 

polyethylene. 

PART 3 - EXECUTION 

3.1 APPLICATION 

A. In raceways, use insulated equipment grounding conductors. 

B. Equipment Grounding Conductor Terminations:  Use bolted pressure clamps. 

C. Underground Grounding Conductors:  Use bare, tinned, stranded-copper conductors.  Bury a 

minimum of 24 inches below grade or bury 12 inches above duct bank when installed as part of 

a duct bank. 

3.2 EQUIPMENT GROUNDING CONDUCTORS 

A. Comply with NFPA 70, Article 250, for types, sizes, and quantities of equipment grounding 

conductors, unless specific types, larger sizes, or more conductors than required by NFPA 70 

are indicated. 

B. Install equipment grounding conductors in all feeders and circuits. 

3.3 INSTALLATION 

A. Ground Rods:   

1. For service entrance, install a minimum of two rods spaced at least twenty-two feet from 

each other and located at least the same distance from other grounding electrodes. 
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2. Drive ground rods until tops are 2 inches below finished floor or final grade, unless 

otherwise indicated. 

3. Interconnect ground rods with grounding electrode conductors.  Use exothermic welds 

for connections to ground rods.  Make connections without exposing the ground rod steel. 

B. Grounding Conductors:  Route along shortest and straightest paths possible, unless otherwise 

indicated.  Avoid obstructing access or placing conductors where they may be subjected to 

strain, impact, or damage. 

C. Where grounding electrode conductors are installed in metal conduit, bond metal conduit to 

conductor at each end with a grounding bushing. 

D. Ufer Ground (Concrete-Encased Grounding Electrode):  Fabricate according to NFPA 70, 

Paragraph 250.52(A)(3), using a minimum of 20 feet of bare copper conductor not smaller than 

No. 4 AWG.  If using structure concrete foundation, and it is less than 20 feet long, coil excess 

conductor within the base of the foundation.  Bond conductor to reinforcing steel.  Extend 

grounding conductor below grade and connect to building grounding ring or to a grounding 

electrode external to concrete. 

3.4 CONNECTIONS 

A. General:  Make connections so galvanic action or electrolysis possibility is minimized.  Select 

connectors, connection hardware, conductors, and connection methods so metals in direct 

contact will be galvanically compatible. 

1. Use electroplated or hot-tin-coated materials to ensure high conductivity and to make 

contact points closer to order of galvanic series. 

2. Make connections with clean, bare metal at points of contact. 

3. Coat and seal connections having dissimilar metals with inert material to prevent future 

penetration of moisture to contact surfaces. 

B. Exothermic-Welded Connections:  Comply with manufacturer's written instructions.  Welds that 

are puffed up or that show convex surfaces indicating improper cleaning are not acceptable. 

3.5 FIELD QUALITY CONTROL  

A. Testing:  Perform the following field quality-control testing: 

1. After installing grounding system but before permanent electrical circuitry has been 

energized, test for compliance with requirements. 

2. Test completed grounding system at service disconnect enclosure grounding terminal.  

Measure ground resistance not less than two full days after the last trace of precipitation, 

and without the soil being moistened by any means other than natural drainage or seepage 

and without chemical treatment or other artificial means of reducing natural ground 

resistance.   

a. Perform tests by the fall-of-potential method according to IEEE 81; or 

b. Perform tests with a clamp-on ground tester. 

END OF SECTION 26 05 26  
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SECTION 26 05 33- RACEWAYS AND BOXES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring. 

B. Related Sections include the following: 

1. Section "Basic Electrical Materials and Methods" for supports, anchors, and 

identification products. 

1.3 DEFINITIONS 

A. HDPE:  High density polyethylene. 

B. RNC:  Rigid nonmetallic conduit. 

C. HDPE: High Density Polyethylene 

1.4 SUBMITTALS 

A. Product Data:  For raceways, fittings, hinged-cover enclosures, and cabinets. 

B. Directional Drill Shop Drawings: 

1. Proposed drill plan, indicating location, size and depth of drill and receiving pits, 

entry/exit angles, drill geometry, pipe material, fittings, results of pothole verification, 

etc. 

2. Drill logs shall be provided for as-built documentation. 

1.5 FIELD CONDITIONS 

A. Ground Water:  Assume ground-water level is at grade level unless a lower water table is noted 

on Drawings. 

PART 2 - PRODUCTS 

2.1 METALLIC CONDUIT 
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A. Rigid Aluminum Conduit:  Produced to ANSI C80.5; listed to UL 6A. 

B. Stainless Steel Rigid Conduit: Produced to ANSI C80.1; listed to UL 6A; Grade 316. 

C. Fittings:   

1. NEMA FB 1; compatible with conduit and tubing materials. 

2. Connectors shall be insulated throat type. If uninsulated throat connectors are installed, 

use insulating bushings to protect conductors. 

2.2 NONMETALLIC CONDUIT AND TUBING 

A. RNC:  Produced to NEMA TC 2; listed to UL 651. 

1. Schedule 40 and Schedule 80 PVC. 

B. RNC Fittings:  Produced to NEMA TC 3; listed to UL 514B; match to conduit or tubing type 

and material. 

2.3 NONMETALLIC DUCTS AND DUCT ACCESSORIES 

A. Underground Plastic Utilities Duct:   

1. Type EPC-80-PVC, with matching fittings complying with NEMA TC 3 by same 

manufacturer as the duct. Listed for use as a raceway for electrical wiring. 

2. Type EPEC-40 HDPE, conforming to requirements of NEC 353. Listed for use as a 

raceway for electrical wiring. 

B. Duct Accessories: 

1. Coupler, HDPE to PVC: Listed to UL 514B. Designed for coupling dissimilar conduits. 

a. Air and water tight utilizing O-ring seals. 

b. Stainless steel band clamps. 

c. Re-enterable with no special tools required. 

2. Warning Tape:  Underground-line warning tape specified in Section 260553 "Electrical 

Identification”. 

2.4 BOXES, ENCLOSURES, AND CABINETS 

A. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1. 

B. Metal Hinged-Cover Enclosures:   

1. Exterior Locations: NEMA 250, Type 4X stainless steel with continuous hinged cover 

and 3-point latch.  

2. Removable interior panel. 

C. Camlock Connector Box: 

1. Wall mount enclosure, NEMA 4X stainless steel, for mounting Camlock style connectors 

so that conductor terminations are enclosed. 

2. Camlock connectors shall be UL Listed single-pole, 400 Amps, 600 Volts. 

3. Female connectors mounted on the bottom with threaded studs inside the enclosure. 
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4. Connectors shall be color coded: A phase Brown, B phase Orange, C phase Yellow, 

Ground Green. 

5. Hinged cover with 3-point latch that has padlock provisions. 

PART 3 - EXECUTION 

3.1 RACEWAY APPLICATION 

A. Outdoors: 

1. Exposed:  Rigid aluminum or stainless steel conduit. 

2. Underground: 

a. Where trenched:  RNC. 

b. Where bored: HDPE. 

3. For grounding electrode conductors: RNC Schedule 80. 

4. Boxes and Enclosures:  NEMA 250, Type 4X stainless steel. 

B. Raceway Fittings:  Compatible with raceways and suitable for use and location. 

C. Do not install aluminum conduits embedded in or in contact with earth or concrete without 

protection. For direct burial or concrete encasement or penetrations, coat aluminum conduit 

with asphaltum or bituminous type coating. 

3.2 INSTALLATION 

A. HDPE raceway shall be visually inspected for proper listing by the SCO field electrical 

inspector upon delivery to the site, before the raceway is installed. 

B. For directional drilling operations, the contractor shall establish berms or sandbagged pits of 

sufficient size to accommodate the volume of drilling mud anticipated with 2' freeboard 

provided.  

1. The berm areas shall be designed and maintained by the contractor to ensure containment 

and prevent loss of drilling mud.  

2. Mud shall be disposed of off NC Ports premises. 

3. Applicable laws and regulations must be complied with for transport and disposal of 

drilling mud and excess excavated materials 

C. Complete raceway installation before starting conductor installation. 

D. Support raceways as specified in Section "Basic Electrical Materials and Methods." 

E. Install temporary closures to prevent foreign matter from entering raceways. 

F. Protect stub-ups from damage where conduits rise through concrete slabs.  Arrange so curved 

portions of bends are not visible above the finished slab. 

G. Make bends and offsets so ID is not reduced.  Keep legs of bends in the same plane and keep 

straight legs of offsets parallel, unless otherwise indicated. 
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H. Install exposed raceways parallel or at right angles to nearby surfaces or structural members and 

follow surface contours as much as possible. 

I. Join raceways with fittings designed and approved for that purpose and make joints tight. 

J. Underground raceways:   

1. Where turning up to cabinets, equipment, poles, etc.; transition from horizontal 

underground PVC to rigid metal for elbows & raceway stub-ups, unless detailed 

otherwise. The rigid metal transition underground shall include a minimum horizontal 

section of 24” in length.  

K. Terminations: 

1. Where raceways are terminated with locknuts and bushings, align raceways to enter 

squarely and install locknuts with dished part against box.  Use two locknuts, one inside 

and one outside box. 

2. Where raceways are terminated with threaded hubs, screw raceways or fittings tightly 

into hub so end bears against wire protection shoulder.  Where chase nipples are used, 

align raceways so coupling is square to box; tighten chase nipple so no threads are 

exposed. 

L. Install pull wires in empty raceways.  Use polypropylene or monofilament plastic line with not 

less than 200-lb tensile strength.  Leave at least 12 inches of slack at each end of pull wire. 

Label each end of pull wires with location of opposite end. 

M. Install hinged-cover enclosures and cabinets plumb.  Support at each corner. 

3.3 PROTECTION 

A. Provide final protection and maintain conditions that ensure coatings and finishes are without 

damage or deterioration at time of Final Acceptance. 

1. Repair damage to PVC or paint finishes with matching touchup coating recommended by 

manufacturer. 

B. GRADING AND PLANTING  Restore surface features, including vegetation, at areas disturbed 

by work of this Section for the installation of underground circuitry. Reestablish original grades, 

unless otherwise indicated.  If sod has been removed, replace it as soon as possible after 

backfilling is completed.  Restore areas disturbed by trenching, storing of dirt, cable laying, and 

other activities to their original condition.  Include application of topsoil, fertilizer, lime, seed, 

sod, sprig, and mulch. Maintain restored surfaces. Restore disturbed paving to match existing 

adjacent paving or as indicated. 

END OF SECTION 26 05 33 
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SECTION 26 05 53 - ELECTRICAL IDENTIFICATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes electrical identification materials and devices intended to comply with 

NFPA 70, OSHA standards, and authorities having jurisdiction. 

1.3 SUBMITTALS 

A. Product Data:   

1. For each electrical identification product indicated. 

2. For double coated, adhesive tape product indicated. 

1.4 QUALITY ASSURANCE 

A. Comply with NFPA 70 for color-coding. 

PART 2 - PRODUCTS 

2.1 CABLE LABELS 

A. Colored Adhesive Tape:  Self-adhesive vinyl tape not less than 3 mils thick by 1 to 2 inches. 

B. Underground-Line Warning Tape:  Permanent, bright-colored, continuous-printed, vinyl tape. 

1. Not less than 6 inches wide by 4 mils thick. 

2. Compounded for permanent direct-burial service. 

3. Embedded continuous metallic strip or core. 

4. Printed legend indicating type of underground line. 

2.2 NAMEPLATES AND SIGNS 

A. Engraved Plastic Nameplates and Signs:  Engraving stock, plastic laminate, minimum 1/16” 
thick for signs up to 20 sq. in. and 1/8” thick for larger sizes. 

B. Fasteners for Nameplates and Signs:   

1. Two-part, permanent epoxy adhesive that is weatherproof and sunlight/UV resistant.  
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Identification Materials and Devices:  Install at locations for most convenient viewing without 

interference with operation and maintenance of equipment. 

B. Lettering, Colors, and Graphics:  Coordinate names, abbreviations, colors, and other 

designations with corresponding designations in the Contract Documents or with those required 

by codes and standards.  Use consistent designations throughout Project. 

C. Sequence of Work:  If identification is applied to surfaces that require finish, install 

identification after completing finish work. 

D. Self-Adhesive Identification Products:  Clean surfaces before applying. 

E. Paths of Underground Electrical Lines:  During trench backfilling, for exterior underground 

power, control, signal, and communication lines; install continuous underground-line warning 

tape located directly above line at 6 to 8 inches below finished grade.  Where width of multiple 

lines installed in a common trench or concrete envelope does not exceed 16 inches overall, use a 

single line marker. Install line marker for underground wiring, both direct-buried cables and 

cables in raceway. 

F. Color-Coding of Phase, Neutral, and Ground Conductors: Use the following colors for service, 

feeder, and branch-circuit phase conductors: 

1. Configuration Phase A Phase B Phase C Neutral Ground 

120/240-V, 1 Ph, 3W Black Red N/A White Green 

120/240-V, 3 Ph, 4W Black Orange Blue White Green 

120/208-V, 3 Ph, 4W Black Red Blue White Green 

277/480-V, 3 Ph, 4W Brown Orange Yellow Gray Green 

2. For conductors #6 AWG and smaller, factory apply color the entire length of conductors. 

3. For conductors #4 AWG and larger, field apply colored, pressure-sensitive plastic tape in 

half-lapped turns for a distance of 6 inches from terminal points and in boxes where 

splices or taps are made.  Apply last two turns of tape with no tension to prevent possible 

unwinding. Use 1-inch-wide tape in colors specified. Adjust tape bands to avoid 

obscuring cable identification markings. 

4. At each panelboard, a color code legend shall be permanently posted corresponding to the 

conductors and voltage in that panelboard. 

G. Equipment Identification Labels:  Engraved plastic laminate.  Install on each unit of equipment.  

Attach engraved labels with two-part, permanent epoxy adhesive. Apply labels for each unit of 

the following categories of equipment: 

1. Enclosed circuit breakers. 

Nameplate colors shall be:  

1. Black surface with white core for 480/277-V equipment. 

END OF SECTION 26 05 53 
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SECTION 26 24 16 - PANELBOARDS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Distribution panelboards. 

1.3 SUBMITTALS 

A. Product Data:  For each type of panelboard, overcurrent protective device, accessory, and 

component indicated.  Include dimensions and manufacturers' technical data on features, 

performance, electrical characteristics, ratings, and finishes. 

B. Shop Drawings:  For each panelboard and related equipment. 

1. Dimensioned plans, elevations, sections, and details.  Show tabulations of installed 

devices, equipment features, and ratings.  Include the following: 

a. Enclosure types and details for types other than NEMA 250, Type 1. 

b. Trim types and details. 

c. Bus configuration, current, and voltage ratings. 

d. Short-circuit current rating of panelboards and overcurrent protective devices. 

e. Features, characteristics, ratings, and factory settings of individual overcurrent 

protective devices and auxiliary components. 

C. Panelboard Directories:  For installation in panelboards. 

D. Operation and Maintenance Data:  For panelboards and components to include in emergency, 

operation, and maintenance manuals.   

1.4 QUALITY ASSURANCE 

A. Source Limitations:  Obtain panelboards, overcurrent protective devices, components, and 

accessories through one source from a single manufacturer. 

B. Comply with NEMA PB 1. 
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1.5 COORDINATION 

A. Coordinate layout and installation of panelboards and components with other construction that 

penetrates walls or is supported by them, including electrical and other types of equipment, 

raceways, piping, and encumbrances to workspace clearance requirements. 

1.6 EXTRA MATERIALS 

A. Furnish extra materials described below that match products installed and that are packaged 

with protective covering for storage and identified with labels describing contents. 

1. Keys:  Six spares for each type of panelboard cabinet lock. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 

1. Panelboards, Overcurrent Protective Devices, and Accessories: 

a. ABB / G.E. 

b. Eaton Corporation; Cutler-Hammer Products. 

c. Siemens Energy & Automation, Inc. 

d. Square D. 

2.2 MANUFACTURED UNITS 

A. Enclosures:  Flush- and surface-mounted cabinets, as scheduled in the drawings.   

1. Rated for environmental conditions at installed location. 

a. Outdoor Locations:  NEMA 250, Type 4X stainless steel. 

2. Front Cover: Doors with concealed hinges; secured with flush latch with tumbler lock; 

keyed alike. 

3. Directory Card:  With transparent protective cover, mounted in metal frame, inside 

panelboard door. 

B. Phase Buses: 

1. Material:  Hard-drawn copper, 98 percent conductivity. 

C. Ground and Neutral Bars: 

1. Material: Copper.  

2. Equipment Ground Bar:  Adequate for feeder and branch-circuit equipment ground 

conductors; bonded to box. 

3. Neutral Bar: Neutral bar shall be fully sized to match the panel ampere rating. Neutral bar 

terminal quantity shall be sized adequately for the quantity of feeder and branch-circuit 

neutral conductors. 

D. Conductor Connectors:  Suitable for use with conductor material. 
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1. Main and Neutral Lugs:  Mechanical type. 

2. Ground Lugs and Bus Configured Terminators:  Mechanical or compression type. 

E. Service Equipment Label:  UL labeled for use as service equipment for panelboards with main 

service disconnect switches. 

F. Future Devices:  Mounting brackets, bus connections, and necessary appurtenances required for 

future installation of devices. These locations will be indicated as SPACE on the panel 

schedules in the drawings. 

2.3 PANELBOARD SHORT-CIRCUIT RATING 

A. Fully rated to interrupt symmetrical short-circuit current available at terminals.  

2.4 OVERCURRENT PROTECTIVE DEVICES 

A. Main Overcurrent Protective Devices:  Circuit breaker, where scheduled. 

B. Branch Overcurrent Protective Devices: Bolt-on circuit breakers, replaceable without disturbing 

adjacent units. 

C. Molded-Case Circuit Breaker:  UL 489, with interrupting capacity to meet available fault 

currents. 

1. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level 

overloads, and instantaneous magnetic trip element for short circuits.  Adjustable 

magnetic trip setting for circuit-breaker frame sizes 250 A and larger. 

D. Molded-Case Circuit-Breaker Features and Accessories:  Standard frame sizes, trip ratings, and 

number of poles. 

1. Lugs:  Mechanical style, suitable for number, size, trip ratings, and conductor materials. 

2. Multipole units enclosed in a single housing or factory-assembled to operate as a single 

unit. 

2.5 INSTRUMENTATION  

A. Instrument Transformers:  NEMA EI 21.1, IEEE C57.13, and the following: 

1. Potential Transformers:  Secondary voltage rating of 120 V and NEMA accuracy class of 

0.3 with burdens of W, X, and Y. 

2. Current Transformers:  Ratios shall be as indicated with accuracy class and burden 

suitable for connected relays, meters, and instruments. 

3. Control-Power Transformers:  Dry type, mounted in separate compartments for units 

larger than 3 kV. 

B. Multifunction Digital-Metering Monitor:  Microprocessor-based unit suitable for three- or four-

wire systems and with the following features: 

1. Switch-selectable digital display of the following values with maximum accuracy 

tolerances as indicated: 
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a. Phase Currents, Each Phase:  Plus or minus 1 percent. 

b. Phase-to-Phase Voltages, Three Phase:  Plus or minus 1 percent. 

c. Phase-to-Neutral Voltages, Three Phase:  Plus or minus 1 percent. 

d. Megawatts:  Plus or minus 2 percent. 

e. Megavars:  Plus or minus 2 percent. 

f. Power Factor:  Plus or minus 2 percent. 

g. Frequency:  Plus or minus 0.5 percent. 

h. Megawatt Demand:  Plus or minus 2 percent; demand interval programmable from 

5 to 60 minutes. 

i. Accumulated Energy, Megawatt Hours:  Plus or minus 2 percent.  Accumulated 

values unaffected by power outages up to 72 hours. 

2. Mounting:  Display and control unit flush or semiflush mounted in instrument 

compartment door. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install panelboards and accessories according to NEMA PB 1.1. 

B. Mount top of trim 74 inches above finished grade, unless otherwise indicated. 

C. Mount plumb and rigid without distortion of box.   

D. Install overcurrent protective devices and controllers.  

E. Panel breaker configurations shall be installed as indicated on the panel schedules or as noted. 

Breaker position revisions will not be accepted unless approved in writing by the Engineer. 

F. Arrange conductors in gutters into groups and bundle and wrap with wire ties. 

G. Install filler plates in unused spaces. 

3.2 IDENTIFICATION 

A. Create a directory to indicate installed circuit loads.  Use a computer or typewriter to create 

directory; handwritten directories are not acceptable. 

B. Panelboard Nameplates:  Label each panelboard with laminated-plastic nameplate mounted as 

specified in Section "Electrical Identification". 

3.3 CONNECTIONS 

A. Ground equipment according to Section "Grounding and Bonding”. 

B. Connect wiring according to Section "Conductors and Cables”. 
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3.4 FIELD QUALITY CONTROL 

A. Prepare for acceptance tests as follows: 

1. Test insulation resistance for each panelboard bus, component, connecting supply, feeder, 

and control circuit. 

2. Test continuity of each circuit. 

3. Neutral–ground bond testing: After all fixtures, devices and equipment are installed and 

all connections completed to each panel, the CONTRACTOR shall disconnect the neutral 

feeder conductor from the neutral bar and take a megger reading between the neutral bar 

and grounded enclosure. If this reading is less than 25 mega-ohms, the CONTRACTOR 

shall disconnect the branch circuit neutral wires from the neutral bar. The 

CONTRACTOR shall then test each one separately to the panel until the low reading 

ones are found. The CONTRACTOR shall correct troubles, re-connect, and re-test until 

at least 25 mega-ohms from the neutral bar to the grounded panel can be achieved with 

only the neutral feeder disconnected. 

B. Perform the following field tests and inspections and prepare test reports: 

1. Perform each electrical test and visual and mechanical inspection stated in 

manufacturer’s installation instructions for molded-case circuit breakers.   

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate 

compliance; otherwise, replace with new units and retest. 

3.5 CLEANING 

A. On completion of installation, inspect interior and exterior of panelboards.  Remove paint 

splatters and other spots.  Vacuum dirt and debris; do not use compressed air to assist in 

cleaning.  Repair exposed surfaces to match original finish. 
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