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SECTION 260000 – BASIC ELECTRICAL REQUIREMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general and special provisions of the Contract apply to this Section. 

1.2 DESCRIPTION OF WORK 

A. This Section specifies the basic requirements for electrical installations and includes 
requirements common to more than one section of Division 26.   

B. This project consists of construction of the new overpass lighting and related electrical systems 
as defined in the plans and in these specifications. 

C. The work includes the installation, connection and testing of new electrical equipment, 
including underground electrical work, grounding systems, conduit and wiring, temporary 
power systems, and all appurtenances to construct and demonstrate proper operation of the 
completed electrical systems.   

D. The drawings and specifications are complementary; any work required by one, but not by the 
other, shall be performed as though required by both. 

E. Coordination of power, communication, and controls for the project. 

1.3 STANDARDS 

A. Perform work specified in Division 26 in accordance with standards listed below. Where these 
specifications are more stringent, they take precedence.  In case of conflict, obtain a decision 
from the Engineer. 
 
1. Applicable National Fire Protection Association (NFPA) codes, including but not limited 

to: 
a. NFPA 70 - National Electrical Code. 
b. NFPA 70E - Standard for Electrical Safety in the Workplace. 
c. NFPA 101 - Life Safety Code. 
d. Internet Website: http://www.nfpa.org 

2. Applicable Code of Federal Regulations (CFR) codes, including but not limited to: 
a. 29 CFR 1910 - Occupational Safety and Health Standards (OSHA) 
b. 29 CFR 1926 - Safety and Health Regulations for Construction. 
c. Internet Website: http://www.gpoaccess.gov/cfr/index.html 

3. ANSI/IEEE C2 - National Electrical Safety Code. 
4. Applicable Federal, State and Local Building Codes. 
5. Applicable City Electrical Code. 
6. Applicable City Ordinances pertaining to electrical work. 
7. Applicable Federal, State and Local - Environmental, Health and Safety Laws and 

Regulations. 
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B. Contractor shall utilize the most current editions of standards, which are current at time of bid 
and as recognized by the Authority Having Jurisdiction for the respective standard. 

1.4 SUBMITTALS 

A. Submittals shall comply with the General and Special Provisions. 

B. Securely bind each submittal set in a separate heavy-duty 3-ring, hardcover binder.  Group 
materials submitted by their Specification numbers.  Provide type written index label tabs and a 
type written label for the spine of the binder, which indicates the included equipment types. 

C. Submit complete descriptions, illustrations, specification data, etc., of all materials, fittings, 
devices, fixtures, special systems, etc., as required by the individual sections of this Division. 

D. Submittal of shop drawings, product data and samples will be accepted only when submitted by 
the Contractor.  Data Submitted from subcontractors and material suppliers directly to the 
Architect/Engineer will not be processed. 

E. All submittals shall provide the following information: 
 
1. General Contractor. 
2. Sub-Contractor. 
3. Distributor and/or Supplier. 
4. Sales Agency. 
5. Submittals not supplying this information will be rejected. 

F. Shop Drawings: In addition to the above, submit in reproducible form with six prints made by a 
process approved by the Engineer, shop drawings for major materials where called for and 
when requested by the Engineer. 
 
1. Master and Journeyman electrician licenses and certifications. 
2. Lockout/Tagout Program. 
3. Junction boxes and pull boxes. 
4. Wire, cable, and conduit. 
5. Grounding system, ground rods, connectors, and layout. 

G. Upon approval, the reproducible form of shop drawings shall be returned to the Contractor who 
shall then furnish the number of additional prints required by the special conditions of the 
specification.  

1.5 QUALITY ASSURANCE 

A. It is understood that the rights and benefits given the Owner by the guarantees found in the 
technical specifications are in addition to and not in derogation of any rights or benefits found in 
the special and general provisions of the contract. 

B. Any electrical equipment provided under this Division shall be turned over to the Owner in 
operating condition.  Instruction on further operation and maintenance shall be included in the 
operating and maintenance instructions. 
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1.6 PRODUCT OPTIONS AND SUBSTITUTIONS 

A. Refer to the General and Special Provisions for requirements in selecting products and 
requesting substitutions. 

1.7 PRODUCT LISTING 

A. Prepare listing of major electrical equipment and materials for the project.   

B. Provide all information requested. 

C. Submit this listing as a part of the submittal requirement specified in the General and 
Supplementary Conditions. 

D. When two or more items of same material or equipment are required they shall be of the same 
manufacturer.  Product manufacturer uniformity does not apply to raw materials, bulk materials, 
wire, conduit, fittings, sheet metal, steel bar stock, welding rods, solder, fasteners, motors for 
dissimilar equipment units, and similar items used in Work, except as otherwise indicated. 

E. Provide products that are compatible within systems and other connected items. 

1.8 NAMEPLATE DATA 

A. Provide permanent operational data nameplate on each item of power operated equipment, 
indicating manufacturer, product name, model number, serial number, capacity, operating and 
power characteristics, labels of tested compliances, and similar essential data.  Locate 
nameplates in an accessible location.  

1.9 WORK SUPERVISION 

A. The Contractor shall designate in writing the qualified electrical supervisor who shall provide 
supervision to all electrical work on this project.  The minimum qualifications for the electrical 
supervisor shall be a master electrician as defined by Arkansas Board of Electrical Examiners.  
The supervisor or his appointed alternate possessing at least a journeyman electrician license 
shall be on site whenever electrical work is being performed.  The qualifications of the electrical 
supervisor shall be subject to approval of the Owner and the Engineer. 

B. All master and journeyman electricians shall be licensed in accordance with Arkansas Code 
Title 17 Chapter 28 - Electricians.  The website located at http://www.arkleg.state.ar.us 
publishes the text of this statutory requirement.  No unlicensed electrical workers shall perform 
work on this project.  Apprentice electricians in a ratio of not more than one apprentice per 
journeyman electrician will be allowed if the apprentices are licensed and actively participating 
in an apprenticeship program recognized and approved by the Arkansas Board of Electrical 
Examiners.  

1.10 PRIMARY SERVICE 

A. Primary service work is not required in this project. 
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1.11 SECONDARY SERVICE 

A. Secondary service work is not required in this project. 

B. The Contractor shall be responsible for coordinating all electrical work with the Utility prior to 
construction and providing all equipment, connectors, and accessories to make all final 
connections.   

C. The Contractor shall provide temporary service conductors and raceway system.  The 
Contractor shall then provide and connect permanent service conductors and raceway system 
after the completion. 

1.12 LOCKOUT / TAGOUT PROGRAM 

A. The Contractor shall provide a complete copy of an electrical energy source Lockout/Tagout 
Program to the Owner, with copy to the Engineer.  The document shall clearly identify the on-
site master electricians and their contact information, including office and mobile telephone 
numbers.   

B. The Lockout/Tagout Program shall comply with Part 1910 – Occupational Safety and Health 
Standards (OSHA) Subpart S – Electrical, and meet the requirements of 29 CFR 1910.147, The 
Control of Hazardous Energy (Lockout/Tagout), including requirements listed in 1910.331 
through 1910.335.   

C. Implementation of the Lockout/Tagout Program and all other related safety requirements are the 
sole responsibility of the Contractor.   

1.13 SAFETY PROGRAM 

A. The Contractor shall implement an electrical safety program that complies with NFPA 70E and 
29 CFR 1926.   

B. Implementation of the Electrical Safety Program, determining and providing proper Personal 
Protective Equipment (PPE), training and enforcing personnel to wear the prescribed PPE, 
conducting work area safety inspections (including correcting deficiencies), and all other related 
safety requirements are the sole responsibility of the Contractor.  

1.14 EQUIPMENT CONNECTIONS 

A. General: Provide connections for all equipment installed or modified by this contract, regardless 
of who furnished the equipment. 

1.15 GENERAL CONDITIONS 

A. The work under this heading is subject to the General and Special Provisions, special conditions 
for mechanical and electrical work, and the Contractor or subcontractor will be responsible for 
and be governed by all requirements thereunder as though specifically repeated herein. 

1.16 COOPERATION 

A. The Contractor is cautioned to examine all drawings and specifications relating to other 
branches of the work, and he shall make proper provisions to review all other work. 
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1.17 SPECIAL NOTE 

A. The structural plans and specifications, including the general conditions and all supplements 
issued thereto, information to bidders, and other pertinent documents issued by the Engineer, 
are a part of these specifications and the accompanying electrical plans, and shall be complied 
with in every respect.  All the above is included herewith, and shall be examined by all bidders.  
Failure to comply shall not relieve the Contractor of responsibility or be used as a basis for 
additional compensation due to omission of mechanical, architectural, and structural details 
from the electrical drawings.   

1.18 CONTINUATION OF SERVICES 

A. The Contractor shall install any temporary lines and connections required to maintain electric 
services and safely remove and dispose of them when complete.  The Contractor shall supply 
emergency power whenever any existing electrical service is without power for a period of 
more than three (3) hours.  The existing facility shall remain operational during construction. 

B. Outages shall be coordinated two weeks in advance with duration and time of start approved by 
the Owner.  Changeover work which may be required after normal hours or weekends shall not 
constitute the basis for additional cost to the Owner.  When an outage begins, the Contractor 
shall proceed directly to completion of the work without unscheduled interruptions or delays 
due to lack of manpower, equipment or tools. 

1.19 LAYOUT 

A. The Engineer shall establish all bench marks and control lines.  The Contractor shall lay out all 
work.  The lay out shall be reviewed by the Engineer and Owner prior to starting any work.   

1.20 RELATED WORK SPECIFIED ELSEWHERE 

A. Equipment:  The Contractor shall rough-in for and make final electrical connections to all 
panels, fixtures, and equipment furnished under other sections of the specifications, providing 
all material and equipment required for such final connections, except hereinbefore described.  
This includes, but is not limited to, control panels and other miscellaneous equipment. 

B. The Contractor shall refer to other sections of these specifications, and avail himself of all 
information relating to the requirements of all electrical connections to the equipment and shall 
furnish and install electrical items required for a complete installation, ready for operation. 

C. Roughing-in shall be accomplished from approved shop drawings. 

D. Verify final locations for rough-ins with field measurements and with the requirements of the 
actual equipment to be connected.  Observe partition dimensions on architectural drawings in 
office areas for box requirements. 

E. Refer to equipment specifications in other Divisions for rough-in requirements. 
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1.21 LOCAL CONDITIONS 

A. Inspection of Sites:  The bidder shall inspect the site, thoroughly acquaint himself with 
conditions to be met and work to be accomplished.  Failure to comply with this shall not 
constitute grounds for any additional payments. 

1.22 RECORD DOCUMENTS 

A. Refer to the General and Special Provisions for additional requirements.   

B. Mark Drawings to indicate revisions to conduit size and location both exterior and interior; 
actual equipment locations, dimensioned for column lines; concealed equipment, dimensioned 
to column lines; support and hanger details; Change Orders; etc. 

C. Mark Specifications to indicate approved substitutions; Change Orders; actual equipment and 
materials used.  

1.23 OPERATION AND MAINTENANCE DATA 

A. Refer to the General and Supplementary Conditions for procedures and requirements for 
preparation and submittal of maintenance manuals. 

B. In addition to the information required by the General and Supplementary Conditions, include 
the following information: 
 
1. Installation manual: Description of function, installation and calibration manuals, normal 

operating characteristics and limitations, performance curves, engineering data and tests, 
and complete nomenclature and commercial numbers of all replaceable parts. 

 
2. Operations manual: Manufacturer's printed operating instructions and procedures to 

include start-up, break-in, routine and normal operating instructions; regulation, control, 
stopping, shutdown, and emergency instructions; summer and winter operating 
instructions; and all programming and equipment settings. 

 
3. Maintenance manual: Maintenance procedures for routine preventative maintenance and 

troubleshooting; disassembly, repair, and reassembly; aligning and adjusting instructions. 
 
4. Service manual: Servicing instructions and lubrication charts and schedules, including the 

names and telephone numbers of personnel to contact for both routine periodic and 
warranty service for equipment and materials provided under this Division. 

 
5. Final approved equipment shop drawings, clearly labeled. 
 
6. Final test reports, clearly labeled, including certification tests. 
 
7. Final certified calibration sheets for all equipment and instruments. 

C. After approval of the O&M Manuals, the Contractor shall provide three (3) complete electronic 
copies of all documentation in Adobe PDF file format on CD-R (non-rewriteable) discs storage 
media. 
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1.24 GUARANTEE 

A. The Contractor shall guarantee his work and materials for a period of one (1) year from the date 
of Owner acceptance.  If there are failures due to faulty material or workmanship, the 
Contractor shall correct the failure at no cost to the Owner. 

B. Refer to the General and Special Provisions for procedures and submittal requirements for 
warranties.  Refer to individual equipment specifications for warranty requirements. 

C. Compile and assemble the warranties specified in Division 26, into a separated set of vinyl 
covered, three ring binders, tabulated and indexed for easy reference. 

D. Provide complete warranty information for each item to include product or equipment to 
include date of beginning of warranty or bond; duration of warranty or bond; and names, 
addresses, and telephone numbers and procedures for filing a claim and obtaining warranty 
services. 

1.25 CLEANING 

A. Refer to the General and Special Provisions for general requirements for final cleaning. 

B. Clean all electrical equipment prior to final acceptance.   

C. The electrical system shall be thoroughly cleaned inside and outside of all enclosures to remove 
all dust, concrete splatter, plaster, paint and lint.   

PART 2 - PRODUCTS 

2.1 MATERIALS AND EQUIPMENT 

A. All materials and equipment used in carrying out these specifications to be American made 
unless approved otherwise by the Engineer and to be new and have UL listing, or listing by 
other recognized testing laboratory when such listings are available.  Specifications and 
drawings indicate name, type, or catalog numbers of materials and equipment to be used as 
standards. Proposals shall be based on these standards.  Contractor may use materials and 
equipment equivalent to those specified, subject to Engineer approval. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Coordinate electrical equipment and materials installation with other building components. 

B. Verify all dimensions by field measurements. 

C. Arrange for chases, slots, and openings in other building components to allow for electrical 
installations. 

D. Coordinate the installation of required supporting devices and sleeves to be set in concrete and 
other structural components, as they are constructed. 
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E. Sequence, coordinate, and integrate installations of electrical materials and equipment for 
maintaining the required operation of the facility. Give particular attention to large equipment 
requiring positioning prior to closing-in the building. 

F. Coordinate the cutting and patching of building components to accommodate the installation of 
electrical equipment and materials. 

G. Where mounting heights are not detailed or dimensioned, install electrical services and 
overhead equipment to provide the maximum headroom possible. 

H. Install electrical equipment to facilitate maintenance and repair or replacement of equipment 
components.  As much as practical, connect equipment for ease of disconnecting, with 
minimum of interference with other installations. 

I. Coordinate the installation of electrical materials and equipment with mechanical equipment 
systems and structural components. 

J. Coordinate connection of electrical systems with exterior underground and overhead utilities 
and services.  Comply with requirements of governing regulations, franchised service 
companies, and controlling agencies.  Provide required connection for each service.  

3.2 COORDINATION 

A. Carefully examine specification and drawings to be thoroughly familiar with items which 
require electrical connections and coordination.  (Electrical drawings are diagrammatic and 
shall not be scaled for exact sizes.) 

B. Notify other tradesmen of any deviations or special conditions necessary for the installation of 
work. Interference between works of various contractors shall be resolved prior to installation.  
Work installed not in compliance with specifications and drawings and without properly 
checking and coordinating as specified above shall, if necessary, be removed and properly 
reinstalled without additional cost to the Owner.  Engineer to be mediating authority in all 
disputes arising on project. 

C. Equipment shall be installed in accordance with manufacturer's recommendation.  Where 
conflicts occur between contract documents and these recommendations, a ruling shall be 
requested of the Engineer for decision before proceeding with such work. 

D. Insofar as it is possible to determine in advance, advise masonry tradesmen to leave proper 
chases and openings.  Place all outlets, anchors, sleeves, and supports prior to pouring concrete 
or installation of masonry work.  Should Contractor neglect doing this, any cutting and/or 
patching required to be done is at this Contractor's expense. 

3.3 CUTTING AND PATCHING 

A. Repair or replace routine damage caused by cutting in performance of work under this Division. 

B. Correct unnecessary damage caused due to installation of electrical work, brought about 
through carelessness or lack of coordination. 
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C. Holes cut through floor slabs to be sleeved or core drilled with drill designed for this purpose.  
All openings, sleeves, and holes in slabs to be properly sealed, fire proofed and water proofed. 

D. Repairs to be performed with materials which match existing materials and to be installed in 
accordance with appropriate sections of these specifications. 

E. All cutting and patching work shall be coordinated in advance with the Engineer and Owner 
prior to any work. 

3.4 TRENCHING, EXCAVATION, BACKFILLING, AND REPAIRS 

A. Provide trenching, excavation, and backfilling necessary for performance of work under this 
Division. 

3.5 FOUNDATIONS AND PADS 

A. Foundations and pads required for equipment shall be provided as indicated.  Proper size and 
location of foundations, pads and anchor bolts shall be determined under this Division. 

3.6 TESTS 

A. Furnish all labor, materials and instruments for tests required in these contract specifications. 

3.7 INSPECTION FEES AND PERMITS 

A. Obtain and pay for all necessary permits and inspection fees required for electrical installation. 

3.8 TEMPORARY LIGHTS AND POWER 

A. Provide a temporary electrical lighting and power distribution system of adequate size to 
properly serve the following requirements, including adequate feeder sizes to prevent excessive 
voltage drop.  Temporary work to be installed in a neat and safe manner in accordance with the 
National Electrical Code, Article 590, and as required by OSHA or applicable local safety 
codes. 

B. Power outlets shall be 20 amp, single phase located as directed by the General Contractor. 

C. Coordinate prior to installation to determine if any lighting or power outlets over the minimum 
quantity noted above are required. 

D. Provide service and panelboards required for above lighting and power outlets. 

E. The Contractor will pay for power consumption. 

F. Coordinate prior to installation to determine whether single phase or three-phase service is 
desired. 

END OF SECTION 260000 
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Building wires and cables rated 600 V and less. 
2. Connectors, splices, and terminations rated 600 V and less. 
3. Sleeves and sleeve seals for cables. 

1.3 DEFINITIONS 

A. EPDM:  Ethylene-propylene-diene terpolymer rubber. 

B. NBR:  Acrylonitrile-butadiene rubber. 

1.4 SUBMITTALS 

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

B. Qualification Data:  For testing agency. 

C. Field quality-control test reports. 

1.5 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  An independent agency, with the experience and capability to 
conduct the testing indicated, that is a member company of the InterNational Electrical Testing 
Association or is a nationally recognized testing laboratory (NRTL) as defined by OSHA in 
29 CFR 1910.7, and that is acceptable to authorities having jurisdiction. 

1. Testing Agency's Field Supervisor:  Person currently certified by the InterNational 
Electrical Testing Association or the National Institute for Certification in Engineering 
Technologies to supervise on-site testing specified in Part 3. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 
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C. Comply with NFPA 70. 

1.6 COORDINATION 

A. Set sleeves in cast-in-place concrete, masonry walls, and other structural components as they 
are constructed. 

PART 2 - PRODUCTS 

2.1 CONDUCTORS AND CABLES 

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

1. Alcan Products Corporation; Alcan Cable Division. 
2. American Insulated Wire Corp.; a Leviton Company. 
3. General Cable Corporation. 
4. Senator Wire & Cable Company. 
5. Southwire Company. 

B. Copper Conductors:  Comply with NEMA WC 70. 

C. Conductor Insulation:  Comply with NEMA WC 70 for Type XHHW. 

2.2 CONNECTORS AND SPLICES 

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

1. AFC Cable Systems, Inc. 
2. Hubbell Power Systems, Inc. 
3. O-Z/Gedney; EGS Electrical Group LLC. 
4. 3M; Electrical Products Division. 
5. Tyco Electronics Corp. 

B. Description:  Factory-fabricated connectors and splices of size, ampacity rating, material, type, 
and class for application and service indicated. 

2.3 SLEEVES FOR CABLES 

A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain 
ends. 

B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, 
with plain ends and integral waterstop, unless otherwise indicated. 
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C. Sleeves for Rectangular Openings:  Galvanized sheet steel with minimum 0.052- or 0.138-inch 
thickness as indicated and of length to suit application. 

2.4 SLEEVE SEALS 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide product name or a 
comparable product by one of the following: 

1. Advance Products & Systems, Inc. 
2. Calpico, Inc. 
3. Metraflex Co. 
4. Pipeline Seal and Insulator, Inc. 

B. Description:  Modular sealing device, designed for field assembly, to fill annular space between 
sleeve and cable. 

1. Sealing Elements:  EPDM interlocking links shaped to fit surface of cable or conduit.  
Include type and number required for material and size of raceway or cable. 

2. Pressure Plates:  Reinforced nylon polymer.  Include two for each sealing element. 
3. Connecting Bolts and Nuts:  Stainless steel of length required to secure pressure plates to 

sealing elements.  Include one for each sealing element. 

PART 3 - EXECUTION 

3.1 CONDUCTOR MATERIAL APPLICATIONS 

A. Feeders:  Copper Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger. 

B. Branch Circuits:  Copper.  Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and 
larger. 

3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND 
WIRING METHODS 

A. Feeders and Branch Circuits:  Type XHHW. 

3.3 INSTALLATION OF CONDUCTORS AND CABLES 

A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated. 

B. Use manufacturer-approved pulling compound or lubricant where necessary; compound used 
must not deteriorate conductor or insulation.  Do not exceed manufacturer's recommended 
maximum pulling tensions and sidewall pressure values. 

C. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will 
not damage cables or raceway. 
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D. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and 
follow surface contours where possible. 

E. Support cables according to Division 26 Section "Hangers and Supports for Electrical Systems." 

F. Identify and color-code conductors and cables according to Division 26 Section "Identification 
for Electrical Systems." 

3.4 CONNECTIONS 

A. 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. 

B. Make splices and taps that are compatible with conductor material and that possess equivalent 
or better mechanical strength and insulation ratings than unspliced conductors. 

1. Use oxide inhibitor in each splice and tap conductor for aluminum conductors. 

3.5 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS 

A. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or formed 
openings are used.  Install sleeves during erection of slabs and walls. 

B. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening. 

C. Rectangular Sleeve Minimum Metal Thickness: 

1. For sleeve rectangle perimeter less than 50 inches (1270 mm) and no side greater than 16 
inches (400 mm), thickness shall be 0.052 inch (1.3 mm). 

2. For sleeve rectangle perimeter equal to, or greater than, 50 inches (1270 mm) and 1 or 
more sides equal to, or greater than, 16 inches (400 mm), thickness shall be 0.138 inch 
(3.5 mm). 

D. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies 
unless openings compatible with firestop system used are fabricated during construction of floor 
or wall. 

E. Cut sleeves to length for mounting flush with both wall surfaces. 

F. Extend sleeves installed in floors 2 inches (50 mm) above finished floor level. 

G. Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between sleeve and cable 
unless sleeve seal is to be installed or unless seismic criteria require different clearance. 

H. Seal space outside of sleeves with grout for penetrations of concrete and masonry and with 
approved joint compound for gypsum board assemblies. 
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I. Aboveground Exterior-Wall Penetrations:  Seal penetrations using sleeves and mechanical 
sleeve seals.  Size sleeves to allow for 1-inch (25-mm) annular clear space between pipe and 
sleeve for installing mechanical sleeve seals. 

J. Underground Exterior-Wall Penetrations:  Install cast-iron "wall pipes" for sleeves.  Size 
sleeves to allow for 1-inch (25-mm) annular clear space between cable and sleeve for installing 
mechanical sleeve seals. 

3.6 SLEEVE-SEAL INSTALLATION 

A. Install to seal underground exterior-wall penetrations. 

B. Use type and number of sealing elements recommended by manufacturer for cable material and 
size.  Position cable in center of sleeve.  Assemble mechanical sleeve seals and install in annular 
space between cable and sleeve.  Tighten bolts against pressure plates that cause sealing 
elements to expand and make watertight seal. 

3.7 FIELD QUALITY CONTROL 

A. Testing:  Utilize qualified testing staff to perform tests and inspections and prepare test reports. 

B. Perform tests and inspections and prepare test reports. 

C. Tests and Inspections: 

1. Perform each visual and mechanical inspection and electrical test stated in NETA 
Acceptance Testing Specification.  Certify compliance with test parameters. 

D. 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. 

E. Remove and replace malfunctioning units and retest as specified above. 

END OF SECTION 260519 
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SECTION 260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general and special provisions of the Contract apply to this Section. 

1.2 SUMMARY 

A. Section Includes:  Grounding systems and equipment. 

B. Section includes grounding systems and equipment, plus the following special applications: 
 

1. Bonding electrical equipment, poles, boxes, conduits, handrails, safety rails, truss 
sections and other bridge steel to the ground wire system. 

1.3 SUBMITTALS 

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

B. Informational Submittals:  Plans showing dimensioned as-built locations of grounding features 
specified in "Field Quality Control" Article, including the following: 

 
1. Ground rods. 
2. Grounding arrangements and connections for separately derived systems. 

C. Field quality-control reports. 

1.4 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

B. Comply with UL 467 for grounding and bonding materials and equipment. 

C. Comply with NEC 250 Grounding and Bonding. 

PART 2 - PRODUCTS 

2.1 CONDUCTORS 

A. Insulated Conductors:  Copper wire or cable insulated for 600 V unless otherwise required by 
applicable Code or authorities having jurisdiction. 
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B. Bare Copper Conductors: 

1. Solid Conductors:  ASTM B 3. 
2. Stranded Conductors:  ASTM B 8. 
3. Tinned Conductors:  ASTM B 33. 
4. Bonding Cable:  28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch (6 mm) in 

diameter. 
5. Bonding Conductor:  No. 4 or No. 6 AWG, stranded conductor. 
6. Bonding Jumper:  Copper tape, braided conductors terminated with copper ferrules; 1-5/8 

inches (41 mm) wide and 1/16 inch (1.6 mm) thick. 
7. Tinned Bonding Jumper:  Tinned-copper tape, braided conductors terminated with copper 

ferrules; 1-5/8 inches (41 mm) wide and 1/16 inch (1.6 mm) thick. 

C. Grounding Bus:  Predrilled rectangular bars of annealed copper, 1/4 by 4 inches in cross 
section, with 9/32-inch holes spaced 1-1/8 inches apart.  Stand-off insulators for mounting shall 
comply with UL 891 for use in switchboards, 600 V.  Lexan or PVC, impulse tested at 5000 V. 

2.2 CONNECTORS 

A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in 
which used and for specific types, sizes, and combinations of conductors and other items 
connected. 

B. Bolted Connectors for Conductors and Pipes:  Copper or copper alloy, pressure type with at 
least two bolts. 

1. Pipe Connectors:  Clamp type, sized for pipe. 

C. Welded Connectors:  Exothermic-welding kits of types recommended by kit manufacturer for 
materials being joined and installation conditions. 

D. Bus-bar Connectors:  Mechanical type, cast silicon bronze, solderless exothermic-type wire 
terminals, and long-barrel, two-bolt connection to ground bus bar. 

2.3 GROUNDING ELECTRODES 

A. Ground Rods:  Copper-clad steel; 3/4 inch by 10 feet in diameter. 

PART 3 - EXECUTION 

3.1 APPLICATIONS 

A. Conductors:  Install solid conductor for No. 8 AWG and smaller, and stranded conductors for 
No. 6 AWG and larger unless otherwise indicated. 

B. Underground Grounding Conductors:  Install bare tinned-copper conductor, No. 4/0 AWG 
minimum. 
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1. Bury at least 30 inches below grade. 

C. Isolated Grounding Conductors:  Green-colored insulation with continuous yellow stripe.  On 
feeders with isolated ground, identify grounding conductor where visible to normal inspection, 
with alternating bands of green and yellow tape, with at least three bands of green and two 
bands of yellow. 

D. Conductor Terminations and Connections: 

1. Pipe and Equipment Grounding Conductor Terminations:  Bolted connectors. 
2. Underground Connections:  Welded connectors except at test wells and as otherwise 

indicated. 
3. Connections to Structural Steel:  Welded connectors. 

3.2 GROUNDING UNDERGROUND DISTRIBUTION SYSTEM COMPONENTS 

A. Comply with IEEE C2 grounding requirements. 

3.3 EQUIPMENT GROUNDING 

A. Install insulated equipment grounding conductors with all feeders and branch circuits. 

B. Install insulated equipment grounding conductors with the following items, in addition to those 
required by NFPA 70: 

1. Feeders and branch circuits. 
2. Lighting circuits. 
3. Receptacle circuits. 
4. Flexible raceway runs. 
5. Armored and metal-clad cable runs. 

C. Metal   Poles Supporting Outdoor Lighting Fixtures:  Install grounding electrode plate and a 
separate insulated equipment grounding conductor in addition to grounding conductor installed 
with branch-circuit conductors. 

3.4 INSTALLATION 

A. Grounding Conductors:  Route along shortest and straightest paths possible unless otherwise 
indicated or required by Code.  Avoid obstructing access or placing conductors where they may 
be subjected to strain, impact, or damage. 

B. Ground Rods:  Drive rods until tops are 2 inches below finished floor or final grade unless 
otherwise indicated. 

1. Interconnect ground rods with grounding electrode conductor below grade and as 
otherwise indicated.  Make connections without exposing steel or damaging coating if 
any. 
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2. For grounding electrode system, install at least two  rods spaced at least one-rod length 
from each other and located at least the same distance from other grounding electrodes, 
and connect to the service grounding electrode conductor. 

C. Bonding Straps and Jumpers:  Install in locations accessible for inspection and maintenance 
except where routed through short lengths of conduit. 

1. Bonding to Structure:  Bond straps directly to basic structure, taking care not to penetrate 
any adjacent parts. 

2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports:  Install 
bonding so vibration is not transmitted to rigidly mounted equipment. 

3. Use exothermic-welded connectors for outdoor locations; if a disconnect-type connection 
is required, use a bolted clamp. 

D. Grounding for Steel Structure:  Install a driven ground rod at columns as indicated.   

3.5 LABELING 

A. Comply with requirements in Section 260553 "Identification for Electrical Systems" Article for 
instruction signs.  The label or its text shall be green. 

B. Install labels at the grounding electrode conductor where exposed. 

3.6 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections: 

1. After installing grounding system but before permanent electrical circuits have been 
energized, test for compliance with requirements. 

2. Inspect physical and mechanical condition.  Verify tightness of accessible, bolted, 
electrical connections with a calibrated torque wrench according to manufacturer's 
written instructions. 

3. Test completed grounding system at each location where a maximum ground-resistance 
level is specified, at service disconnect enclosure grounding terminal, and at individual 
ground rods.  Make tests at ground rods before any conductors are connected. 

a. Measure ground resistance no fewer than two full days after last trace of 
precipitation and without 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. 

b. Perform tests by fall-of-potential method according to IEEE 81. 

4. Prepare dimensioned Drawings locating each ground rod and ground-rod assembly, and 
other grounding electrodes.  Identify each by letter in alphabetical order, and key to the 
record of tests and observations.  Include the number of rods driven and their depth at 
each location, and include observations of weather and other phenomena that may affect 
test results.  Describe measures taken to improve test results. 
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C. Grounding system will be considered defective if it does not pass tests and inspections. 

D. Prepare test and inspection reports. 

E. Report measured ground resistances that exceed the following values: 

1. Bridge grounding system:  10 ohms. 

F. Excessive Ground Resistance:  If resistance to ground exceeds specified values, notify Engineer 
promptly and include recommendations to reduce ground resistance. 

END OF SECTION 260526 
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SECTION 260533 - RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general and special provisions of the Contract apply to this Section. 

1.2 SUMMARY 

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

1.3 DEFINITIONS 

A. EPDM:  Ethylene-propylene-diene terpolymer rubber. 

B. LFMC:  Liquidtight flexible metal conduit. 

C. NBR:  Acrylonitrile-butadiene rubber. 

D. RMC:  Rigid metal conduit. 

1.4 SUBMITTALS 

A. Product Data:  For surface raceways, wireways and fittings, floor boxes, hinged-cover 
enclosures, and cabinets. 

B. Shop Drawings:  For the following raceway components.  Include plans, elevations, sections, 
details, and attachments to other work. 

1. Custom enclosures and cabinets. 
2. For handholes and boxes for underground wiring, including the following: 

a. Duct entry provisions, including locations and duct sizes. 
b. Frame and cover design. 
c. Grounding details. 
d. Dimensioned locations of cable rack inserts, and pulling-in and lifting irons. 
e. Joint details. 

C. Coordination Drawings:  Conduit routing plans, drawn to scale, on which the following items 
are shown and coordinated with each other, based on input from installers of the items involved: 

1. Structural members in the paths of conduit groups with common supports. 
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1.5 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

PART 2 - PRODUCTS 

2.1 METAL CONDUIT AND TUBING 

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

1. AFC Cable Systems, Inc. 
2. Alflex Inc. 
3. Allied Tube & Conduit; a Tyco International Ltd. Co. 
4. Anamet Electrical, Inc.; Anaconda Metal Hose. 
5. Electri-Flex Co. 
6. Manhattan/CDT/Cole-Flex. 
7. Maverick Tube Corporation. 
8. O-Z Gedney; a unit of General Signal. 
9. Wheatland Tube Company. 

B. Rigid Steel Conduit:  ANSI C80.1. 

C. PVC-Coated Steel Conduit:  PVC-coated rigid steel conduit. 

1. Comply with NEMA RN 1. 
2. Coating Thickness:  0.040 inch, minimum. 

D. LFMC:  Flexible steel conduit with PVC jacket. 

E. Fittings for Conduit (Including all Types and Flexible and Liquidtight), EMT, and Cable:  
NEMA FB 1; listed for type and size raceway with which used, and for application and 
environment in which installed. 

1. Conduit Fittings for Hazardous (Classified) Locations:  Comply with UL 886. 
2. Coating for Fittings for PVC-Coated Conduit:  Minimum thickness, 0.040 inch, with 

overlapping sleeves protecting threaded joints. 

F. Joint Compound for Rigid Steel Conduit:  Listed for use in cable connector assemblies, and 
compounded for use to lubricate and protect threaded raceway joints from corrosion and 
enhance their conductivity. 

2.2 BOXES, ENCLOSURES, AND CABINETS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
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1. Cooper Crouse-Hinds; Div. of Cooper Industries, Inc. 
2. EGS/Appleton Electric. 
3. Erickson Electrical Equipment Company. 
4. Hoffman. 
5. Hubbell Incorporated; Killark Electric Manufacturing Co. Division. 
6. O-Z/Gedney; a unit of General Signal. 
7. RACO; a Hubbell Company. 
8. Robroy Industries, Inc.; Enclosure Division. 
9. Scott Fetzer Co.; Adalet Division. 
10. Spring City Electrical Manufacturing Company. 
11. Thomas & Betts Corporation. 
12. Walker Systems, Inc.; Wiremold Company (The). 
13. Woodhead, Daniel Company; Woodhead Industries, Inc. Subsidiary. 

B. Outdoor Boxes:  NEMA 4X Stainless Steel.  

C. Pull Boxes: Pull boxes shall be constructed with Portland Cement Concrete reinforced with 
welded wire or shall be polymer concrete reinforced with heavyweave fiberglass.  No fiberglass 
shall be exposed.  All exposed portions of the pull box shall be non-electrically conductive.  

 
1. The minimum inside dimensions measured across the center of the box (horizontally) just 

below the lid support lip shall be as follows: 
a. Concrete Pull Box – Type HD: 

18" (457 mm) wide x 24" (610 mm) long, open bottom, the depth measured 
from the top of the lid shall be a minimum of 18" (762 mm). 

2. A non-metal electrically insulated cover shall be provided for each pull box.  The covers 
shall have a skid resistant surface on top and a lifting eye. 

3. The pull box and cover shall be constructed in such a manner that the assembly 
will support light vehicular traffic.  The cover with pull box shall meet or exceed 
the following test loading: 

 
 Test Load Design Load Load Area 

Type Lbs. Kg. Lbs. Kg. Sq. inch Sq. mm
 HD 33750 15300 22500 10200 20 13000 

 
4. Pull box with cover in place shall comply with the National Electric Code for exposed 

boxes rated at voltages up to 480 VAC. 
 

5. All heavy-duty concrete pull boxes are to be installed as shown on the plans with an 
apron of concrete 12" (305 mm) wide and 6" (152 mm) in depth. The concrete shall 
comply with Section 802 for Class S Concrete.  The Department will perform all 
acceptance sampling and testing at the frequencies shown for the Contractor acceptance 
testing in Subsection 802.06.  Reinforcement consisting of 6" x 6" W1.4 x W1.4 (150 
mm x 150 mm MW10 x MW10) welded wire fabric complying with the requirements of 
Subsection 804.02(b) is required to be placed in the concrete as shown in the plans. 

 
6. The pull box shall be permanently labeled with the manufacturer’s name and model 

identifier, and have “ELECTRIC” and “ALUMINUM”, centered on the lid. 
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7. Each pull box shall be furnished with a McCain vandal resistant pullbox insert, or 
approved equivalent. 

 
8. Stainless steel vandal resistant Penta-head bolts shall be supplied for each pullbox. Two 

Penta-head sockets shall be provided and turned over to Conway Corporation for 
maintenance. 

PART 3 - EXECUTION 

3.1 RACEWAY APPLICATION 

A. Outdoors:  Apply raceway products as specified below, unless otherwise indicated: 

1. Exposed Conduit:  Coated rigid steel conduit. 
2. Concealed Conduit, Aboveground:  Rigid steel conduit. 
3. Underground Conduit:  RNC, Type EPC-40-PVC, direct buried. 
4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment):  LFMC. 
5. Boxes and Enclosures, Aboveground:  NEMA 250, Type 4X stainless steel. 

B. Minimum Raceway Size:  1-1/2-inch trade size. 

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

1. Rigid Steel Conduit:  Use threaded rigid steel conduit fittings, unless otherwise indicated. 
2. PVC Externally Coated, Rigid Steel Conduits:  Use only fittings listed for use with that 

material.  Patch and seal all joints, nicks, and scrapes in PVC coating after installing 
conduits and fittings.  Use sealant recommended by fitting manufacturer. 

3.2 INSTALLATION 

A. Comply with NECA 1 for installation requirements applicable to products specified in Part 2 
except where requirements on Drawings or in this Article are stricter. 

B. Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water pipes.  
Install horizontal raceway runs above water and steam piping. 

C. Complete raceway installation before starting conductor installation. 

D. Support raceways as specified in Division 26 Section "Hangers and Supports for Electrical 
Systems." 

E. Arrange stub-ups so curved portions of bends are not visible above the finished slab. 

F. Install no more than the equivalent of three 90-degree bends in any conduit run except for 
communications conduits, for which fewer bends are allowed. 

G. Conceal conduit within finished walls, ceilings, and floors, unless otherwise indicated. 
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H. Raceways Embedded in Slabs: 

1. Run conduit larger than 1-inch trade size, parallel or at right angles to main 
reinforcement.  Where at right angles to reinforcement, place conduit close to slab 
support. 

2. Arrange raceways to cross building expansion joints at right angles with expansion 
fittings. 

3. Change from underground PVC to coated rigid steel conduit before rising above the floor 
or concrete pad. 

I. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions:  Apply 
listed compound to threads of raceway and fittings before making up joints.  Follow compound 
manufacturer's written instructions. 

J. Raceway Terminations at Locations Subject to Moisture or Vibration:  Use insulating bushings 
to protect conductors, including conductors smaller than No. 4 AWG. 

K. 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. 

L. Install raceway sealing fittings at suitable, approved, and accessible locations and fill them with 
listed sealing compound.  For concealed raceways, install each fitting in a flush steel box with a 
blank cover plate having a finish similar to that of adjacent plates or surfaces.  Install raceway 
sealing fittings at the following points: 

1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated 
spaces. 

2. Where otherwise required by NFPA 70. 

M. Flexible Conduit Connections:  Use maximum of 72 inches of flexible conduit for equipment 
subject to vibration, noise transmission, or movement; and for transformers and motors. 

1. Use LFMC in damp or wet locations subject to severe physical damage. 
2. Use LFMC in damp or wet locations not subject to severe physical damage. 

N. Recessed Boxes in Walls:  install box flush with surface of wall. 

3.3 INSTALLATION OF UNDERGROUND CONDUIT 

A. Direct-Buried Conduit: 

1. Excavate trench bottom to provide firm and uniform support for conduit.   
2. Install backfill as specified in these contract documents. 
3. After installing conduit, backfill and compact.  Start at tie-in point, and work toward end 

of conduit run, leaving conduit at end of run free to move with expansion and contraction 
as temperature changes during this process.  Firmly hand tamp backfill around conduit to 
provide maximum supporting strength.  After placing controlled backfill to within 12 
inches of finished grade, make final conduit connection at end of run and complete 
backfilling with normal compaction. 
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4. Install manufactured duct elbows for stub-ups at poles and equipment and at building 
entrances through the floor, unless otherwise indicated.  Encase elbows for stub-up ducts 
throughout the length of the elbow. 

5. Install manufactured coated rigid steel conduit elbows for stub-ups at poles and 
equipment and at building entrances through the floor. 

a. Couple steel conduits to ducts with adapters designed for this purpose, and encase 
coupling with 3 inches of concrete. 

b. For stub-ups at equipment mounted on outdoor concrete bases, extend steel conduit 
horizontally a minimum of 60 inches from edge of equipment pad or foundation.  
Install insulated grounding bushings on terminations at equipment. 

6. Warning Tape:  Install warning tape as noted in the plans. 

3.4 PROTECTION 

A. Provide final protection and maintain conditions that ensure coatings, finishes, and cabinets are 
without damage or deterioration at time of Substantial Completion. 

1. Repair damage to galvanized finishes with zinc-rich paint recommended by 
manufacturer. 

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

END OF SECTION 260533 
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SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Underground-line warning tape. 

1.3 SUBMITTALS 

A. Product Data:  For each electrical identification product indicated. 

1.4 QUALITY ASSURANCE 

A. Comply with ANSI A13.1 and IEEE C2. 

B. Comply with NFPA 70. 

C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145. 

PART 2 - PRODUCTS 

2.1 UNDERGROUND-LINE WARNING TAPE 

A. Tape: 

1. Recommended by manufacturer for the method of installation and suitable to identify and 
locate underground electrical utility lines. 

2. Printing on tape shall be permanent and shall not be damaged by burial operations. 
3. Tape material and ink shall be chemically inert, and not subject to degrading when 

exposed to acids, alkalis, and other destructive substances commonly found in soils. 

B. Color and Printing: 

1. Comply with ANSI Z535.1 through ANSI Z535.5. 
2. Inscriptions for Red-Colored Tapes:  ELECTRIC LINE, HIGH VOLTAGE. 
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3. Inscriptions for Orange-Colored Tapes:  TELEPHONE CABLE, CATV CABLE, 
COMMUNICATIONS CABLE, OPTICAL FIBER CABLE. 

C. Tag:  Type ID: 

1. Detectable three-layer laminate, consisting of a printed pigmented polyolefin film, a solid 
aluminum-foil core, and a clear protective film that allows inspection of the continuity of 
the conductive core, bright-colored, continuous-printed on one side with the inscription 
of the utility, compounded for direct-burial service. 

2. Overall Thickness:  5 mils. 
3. Foil Core Thickness:  0.35 mil. 
4. Weight:  28 lb/1000 sq. ft. 
5. 3-Inch Tensile According to ASTM D 882:  70 lbf, and 4600 psi. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Verify identity of each item before installing identification products. 

B. Underground-Line Warning Tape:  During backfilling of trenches install continuous 
underground-line warning tape directly above line at 6 to 8 inches below finished grade.  Use 
multiple tapes where width of multiple lines installed in a common trench or concrete envelope 
exceeds 16 inches overall. 

END OF SECTION 260553 


