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SECTION 260500 - COMMON WORK RESULTS FOR ELECTRICAL 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Electrical equipment coordination and installation. 

2. Common electrical installation requirements. 

1.2 DIVISION OF WORK 

A. Equipment less than 110 Volt, all relays, actuators, timers, seven-day clocks, alternators, pressure, 

vacuum, float, flow, pneumatic-electric, and electric-pneumatic switches, aquastats, freeze-stats, line and 

low voltage thermostats, thermals, remote selector switches, remote pushbutton stations, emergency 

break-glass stations, interlocking, disconnect switches beyond termination point, and other appurtenances 

associated with equipment under Division 23 shall be furnished, installed and wired under Division 23. 

B. Where electrical wiring is required by trades other than covered by Division 26, specifications for that 

section shall refer to same wiring materials and methods as specified under Division 26.  Exception to 

that is the low-voltage control wiring; the use of the J-Hooks to support the low-voltage control wiring 

system is acceptable unless otherwise noted on the plans or specifications; as outlined in Section 4, the 

Telecom STS -1000 Guidelines. 

C. Reports showing the sizes of the maximum overcurrent protection (MOCP) and the minimum circuit 

ampacity (MCA) and overload setting of the devices for all motors; shall be provided by the contractor 

providing the equipment to the electrical engineer of record before project final approval. 

D. All electrical work shall be performed by companies properly licensed by the NC State Electrical Board 

of Examiners.    

E. Exit doors & other doors provided with built-in outlets shall be wired by the electrical contractor all the 

way to the door outlet.   

F. All conductor / wiring sizes shown on plans are based on 75-degree Celsius rated equipment terminal(s). 

Contractor shall be responsible for revising conductor / wiring / conduit sizes in accordance with the NEC 

where equipment provided includes terminal ratings other than 75-degree Celsius as indicated above.  

1.3 COORDINATION 

A. Coordinate arrangement, mounting, and support of electrical equipment: 

1. To allow maximum possible headroom unless specific mounting heights that reduce headroom are 

indicated. 

2. To provide for ease of disconnecting the equipment with minimum interference to other trade 

installations. 

3. To allow right of way for piping and conduit installed at required slope. 
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4. So connecting raceways, cables and wireways will be clear of obstructions and of the working and 

access space of other equipment. 

B. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, masonry 

walls, and other structural components as they are constructed. 

C. Electrical contractor is responsible for notifying the local inspectors to schedule all required inspections 

including rough-in, above ceiling and final inspection for county owned projects. 

PART 2 - PRODUCTS 

PART 3 - EXECUTION 

3.1 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION 

A. Comply with NECA 1. 

B. Equipment Installation:  The complete electrical installation shall fully comply with all requirements of 

the regulations, laws, ordinances, the National Electrical Code, referenced Standards, and other Codes 

applicable to this project.  In addition, equipment shall be installed in accordance with the manufacturer’s 

instructions as required by NEC 110.3 (B).  

C. Measure indicated mounting heights to bottom of unit for suspended items and to center of unit for wall-

mounting items. 

D. Headroom Maintenance:  If mounting heights or other location criteria are not indicated, arrange and 

install components and equipment to provide maximum possible headroom consistent with these 

requirements. 

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

electrical equipment and other nearby installations.  Connect in such a way as to facilitate future 

disconnecting with minimum interference with other items in the vicinity. 

F. Right of Way:  Give to raceways and piping systems installed at a required slope. 

G. All conductors shall be contained in raceway. 

H. Where electrical wiring is required by trades other than covered by Division 26, the installer shall refer to 

the wiring materials and methods as specified under Division 26. No exceptions. 

END OF SECTION 260500 
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Building wires and cables rated 600 V and less. 

2. Connectors, splices, and terminations rated 600 V and less. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.3 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

PART 2 - PRODUCTS 

2.1 CONDUCTORS AND CABLES 

A. Copper Conductors: Comply with NEMA WC 70/ICEA S-95-658. 

B. Conductor Insulation: Comply with NEMA WC 70/ICEA S-95-658 for Type THHN-2-THWN-2. 

C. VFC Cable: 

1. Comply with UL 1277, UL 1685, and NFPA 70 for Type TC-ER cable. 

2. Comply with UL requirements for cables in direct burial applications. 

2.2 CONNECTORS AND SPLICES 

A. Description: Factory-fabricated connectors and splices of size, ampacity rating, material, type, and class 

for application and service indicated. 

2.3 SYSTEM DESCRIPTION 

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 NFPA 70. 
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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. Service Entrance: Type THHN-2-THWN-2, single conductors in raceway Type SE or Type USE 

multiconductor cable. 

B. Exposed Feeders: Type THHN-2-THWN-2, single conductors in raceway. 

C. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces: Type THHN-2-THWN-2, single 

conductors in raceway. 

D. Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground: Type THHN-2-THWN-2, 

single conductors in raceway. 

E. Exposed Branch Circuits: Type THHN-2-THWN-2, single conductors in raceway. 

F. Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN-2-THWN-2, single conductors 

in raceway. 

G. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground: Type THHN-2-

THWN-2, single conductors in raceway. 

H. Class 1 Control Circuits: Type THHN-THWN, in raceway. 

I. Class 2 Control Circuits: Type THHN-THWN, in raceway. 

3.3 INSTALLATION OF CONDUCTORS AND CABLES 

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

B. Complete raceway installation between conductor and cable termination points according to 

Section 260533 "Raceways and Boxes for Electrical Systems" prior to pulling conductors and cables. 

C. 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. 

D. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will not 

damage cables or raceway. 

E. Install exposed cables parallel and perpendicular to surfaces of exposed structural members and follow 

surface contours where possible. 
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F. Support cables according to Section 260529 "Hangers and Supports 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-486B. 

B. Make splices, terminations, and taps that are compatible with conductor material. 

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

C. Wiring at Outlets: Install conductor at each outlet, with at least 6 inches of slack. 

3.5 IDENTIFICATION 

A. Identify and color-code conductors and cables according to Section 260553 "Identification for Electrical 

Systems." 

B. Identify each spare conductor at each end with identity number and location of other end of conductor 

and identify as spare conductor. 

3.6 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS 

A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply with 

requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical Raceways and Cabling." 

3.7 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

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

service entrance and feeder conductors. 

2. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance 

Testing Specification. Certify compliance with test parameters. 

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

1. Procedures used. 

2. Results that comply with requirements. 

3. Results that do not comply with requirements and corrective action taken to achieve compliance 

with requirements. 

C. Cables will be considered defective if they do not pass tests and inspections. 

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

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes grounding and bonding systems and equipment. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

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

1. Burndy; Part of Hubbell Electrical Systems. 

2. ERICO International Corporation. 

3. Harger Lightning and Grounding. 

4. ILSCO. 

5. O-Z/Gedney; A Brand of the EGS Electrical Group. 

2.2 SYSTEM DESCRIPTION 

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. 

2.3 CONDUCTORS 

A. Insulated Conductors: Copper wire or cable insulated for 600 V unless otherwise required by applicable 

Code or authorities having jurisdiction. 

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 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 

wide and 1/16 inch thick. 
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7. Tinned Bonding Jumper: Tinned-copper tape, braided conductors terminated with copper ferrules; 

1-5/8 inches wide and 1/16 inch thick. 

2.4 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. 

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 compression-type wire terminals, 

and long-barrel, two-bolt connection to ground bus bar. 

2.5 GROUNDING ELECTRODES 

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

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 tinned-copper conductor, 2/0 AWG minimum. 

1. Bury at least 30 inches below grade. 

C. Conductor Terminations and Connections: 

1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors. 

2. Underground Connections: Exothermic weld connectors unless otherwise indicated. 

3. Connections to Ground Rods at Test Wells: Exothermic weld connectors. 

4. Connections to Structural Steel: Exothermic weld connectors. 

3.2 GROUNDING AT THE SERVICE 

A. Equipment grounding conductors and grounding electrode conductors shall be connected to the ground 

bus. Install a main bonding jumper between the neutral and ground buses. 

3.3 GROUNDING UNDERGROUND DISTRIBUTION SYSTEM COMPONENTS 

A. Comply with IEEE C2 grounding requirements. 
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B. Grounding Manholes and Handholes: Install a driven ground rod through manhole or handhole floor, 

close to wall, and set rod depth so 4 inches will extend above finished floor. If necessary, install ground 

rod before manhole is placed and provide No. 1/0 AWG bare, tinned-copper conductor from ground rod 

into manhole through a waterproof sleeve in manhole wall. Protect ground rods passing through concrete 

floor with a double wrapping of pressure-sensitive insulating tape or heat-shrunk insulating sleeve from 2 

inches above to 6 inches below concrete. Seal floor opening with waterproof, nonshrink grout. 

C. Grounding Connections to Manhole Components: Bond exposed-metal parts such as inserts, cable racks, 

pulling irons, ladders, and cable shields within each manhole or handhole, to ground rod or grounding 

conductor. Make connections with No. 4 AWG minimum, stranded, hard-drawn copper bonding 

conductor. Train conductors level or plumb around corners and fasten to manhole walls. Connect to cable 

armor and cable shields according to written instructions by manufacturer of splicing and termination 

kits. 

3.4 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. Single-phase motor and appliance branch circuits. 

5. Three-phase motor and appliance branch circuits. 

6. Flexible raceway runs. 

C. Air-Duct Equipment Circuits: Install insulated equipment grounding conductor to duct-mounted electrical 

devices operating at 120 V and more, including air cleaners, heaters, dampers, humidifiers, and other duct 

electrical equipment. Bond conductor to each unit and to air duct and connected metallic piping. 

D. Water Heater, Heat-Tracing, and Antifrost Heating Cables: Install a separate insulated equipment 

grounding conductor to each electric water heater and heat-tracing cable. Bond conductor to heater units, 

piping, connected equipment, and components. 

E. Poles Supporting Outdoor Lighting Fixtures: Install grounding electrode and a separate insulated 

equipment grounding conductor in addition to grounding conductor installed with branch-circuit 

conductors. 

F. Metallic Fences: Comply with requirements of IEEE C2. 

1. Grounding Conductor: Bare, tinned copper, not less than No. 8 AWG. 

2. Gates: Shall be bonded to the grounding conductor with a flexible bonding jumper. 

3. Barbed Wire: Strands shall be bonded to the grounding conductor. 

3.5 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. 
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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. 

2. For grounding electrode system, install at least three 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. Test Wells: Ground rod driven through drilled hole in bottom of handhole. Handholes are specified in 

Section 260543 "Underground Ducts and Raceways for Electrical Systems," and shall be at least 12 

inches deep, with cover. 

1. Test Wells: Install at least one test well for each service unless otherwise indicated. Install at the 

ground rod electrically closest to service entrance. Set top of test well flush with finished grade or 

floor. 

D. 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. 

E. Grounding and Bonding for Piping: 

1. Metal Water Service Pipe: Install insulated copper grounding conductors, in conduit, from 

building's main service equipment, or grounding bus, to main metal water service entrances to 

building. Connect grounding conductors to main metal water service pipes; use a bolted clamp 

connector or bolt a lug-type connector to a pipe flange by using one of the lug bolts of the flange. 

Where a dielectric main water fitting is installed, connect grounding conductor on street side of 

fitting. Bond metal grounding conductor conduit or sleeve to conductor at each end. 

2. Water Meter Piping: Use braided-type bonding jumpers to electrically bypass water meters. 

Connect to pipe with a bolted connector. 

3. Bond each aboveground portion of gas piping system downstream from equipment shutoff valve. 

3.6 FIELD QUALITY CONTROL 

A. Perform tests and inspections. Inspect physical and mechanical condition. Verify tightness of accessible, 

bolted, electrical connections with a calibrated torque wrench according to manufacturer's written 

instructions. 

END OF SECTION 260526 
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SECTION 260529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes: 

1. Hangers and supports for electrical equipment and systems. 

2. Construction requirements for concrete bases. 

1.2 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Design supports for multiple raceways, including comprehensive engineering analysis 

by a qualified professional engineer, using performance requirements and design criteria indicated. 

B. Design supports for multiple raceways capable of supporting combined weight of supported systems and 

its contents. 

C. Design equipment supports capable of supporting combined operating weight of supported equipment 

and connected systems and components. 

D. Rated Strength: Adequate in tension, shear, and pullout force to resist maximum loads calculated or 

imposed for this Project, with a minimum structural safety factor of five times the applied force. 

1.3 ACTION SUBMITTALS 

A. Product Data: For steel slotted support systems. 

B. Shop Drawings.  Show fabrication and installation details and include calculations for the following: 

1. Trapeze hangers. Include Product Data for components. 

2. Steel slotted channel systems. Include Product Data for components. 

3. Equipment supports. 

1.4 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

1.5 QUALITY ASSURANCE 

A. Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - 

Steel." 

B. Comply with NFPA 70. 
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PART 2 - PRODUCTS 

2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS 

A. Steel Slotted Support Systems: Comply with MFMA-4, factory-fabricated components for field assembly. 

1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

a. Allied Tube & Conduit. 

b. Cooper B-Line, Inc. 

c. ERICO International Corporation. 

d. GS Metals Corp. 

e. Thomas & Betts Corporation. 

f. Unistrut; Atkore International. 

g. Wesanco, Inc. 

2. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to MFMA-4. 

3. Nonmetallic Coatings: Manufacturer's standard PVC, polyurethane, or polyester coating applied 

according to MFMA-4. 

4. Painted Coatings: Manufacturer's standard painted coating applied according to MFMA-4. 

5. Channel Dimensions: Selected for applicable load criteria. 

B. Raceway and Cable Supports: As described in NECA 1 and NECA 101. 

C. Conduit and Cable Support Devices: Steel hangers, clamps, and associated fittings, designed for types 

and sizes of raceway or cable to be supported. 

D. Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of threaded body and 

insulating wedging plug or plugs for non-armored electrical conductors or cables in riser conduits. Plugs 

shall have number, size, and shape of conductor gripping pieces as required to suit individual conductors 

or cables supported. Body shall be malleable iron. 

E. Structural Steel for Fabricated Supports and Restraints: ASTM A 36/A 36M, steel plates, shapes, and 

bars; black and galvanized. 

F. Mounting, Anchoring, and Attachment Components: Items for fastening electrical items or their supports 

to building surfaces include the following: 

1. Mechanical-Expansion Anchors: Insert-wedge-type,  stainless steel, for use in hardened portland 

cement concrete with tension, shear, and pullout capacities appropriate for supported loads and 

building materials in which used. 

a. Available Manufacturers: Subject to compliance with requirements, manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the 

following: 

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

following: 

1) Cooper B-Line, Inc. 

2) Empire Tool and Manufacturing Co., Inc. 

3) Hilti, Inc. 
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4) ITW Ramset/Red Head; Illinois Tool Works, Inc. 

5) MKT Fastening, LLC. 

2. Concrete Inserts: Steel or malleable-iron, slotted support system units similar to MSS Type 18; 

complying with MFMA-4 or MSS SP-58. 

3. Clamps for Attachment to Steel Structural Elements: MSS SP-58, type suitable for attached 

structural element. 

4. Through Bolts: Structural type, hex head, and high strength. Comply with ASTM A 325. 

5. Toggle Bolts: All-steel springhead type. 

6. Hanger Rods: Threaded steel. 

2.2 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES 

A. Description: Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions of 

supported equipment. 

B. Materials: Comply with requirements in Section 055000 "Metal Fabrications" for steel shapes and plates. 

PART 3 - EXECUTION 

3.1 APPLICATION 

A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical equipment 

and systems except if requirements in this Section are stricter. 

B. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway: Space supports for EMT, IMC, 

and RMC as required by NFPA 70. Minimum rod size shall be 1/4 inch in diameter. 

C. Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel slotted system, sized so 

capacity can be increased by at least 25 percent in future without exceeding specified design load limits. 

1. Secure raceways and cables to these supports with two-bolt conduit clamps. 

D. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-1/2-inch (38-

mm) and smaller raceways serving branch circuits and communication systems above suspended ceilings 

and for fastening raceways to trapeze supports. 

3.2 SUPPORT INSTALLATION 

A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this Article. 

B. Raceway Support Methods: In addition to methods described in NECA 1, EMT, IMC, and RMC may be 

supported by openings through structure members, as permitted in NFPA 70. 

C. Strength of Support Assemblies: Where not indicated, select sizes of components so strength will be 

adequate to carry present and future static loads within specified loading limits. Minimum static design 

load used for strength determination shall be weight of supported components plus 200 lb (90 kg). 
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D. Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and fasten electrical 

items and their supports to building structural elements by the following methods unless otherwise 

indicated by code: 

1. To Wood: Fasten with lag screws or through bolts. 

2. To New Concrete: Bolt to concrete inserts. 

3. To Masonry: Approved toggle-type bolts on hollow masonry units and expansion anchor fasteners 

on solid masonry units. 

4. To Existing Concrete: Expansion anchor fasteners. 

5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock washers 

and nuts may be used in existing standard-weight concrete 4 inches (100 mm) thick or greater. Do 

not use for anchorage to lightweight-aggregate concrete or for slabs less than 4 inches (100 mm) 

thick. 

6. To Steel: Welded threaded studs complying with AWS D1.1/D1.1M, with lock washers and nuts, 

Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with MSS SP-69 or Spring-tension 

clamps. 

7. To Light Steel: Sheet metal screws. 

8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount cabinets, 

panelboards, disconnect switches, control enclosures, pull and junction boxes, transformers, and 

other devices on slotted-channel racks attached to substrate by means that meet seismic-restraint 

strength and anchorage requirements. 

E. Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing bars. 

3.3 INSTALLATION OF FABRICATED METAL SUPPORTS 

A. Comply with installation requirements in Section 055000 "Metal Fabrications" for site-fabricated metal 

supports. 

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to 

support and anchor electrical materials and equipment. 

C. Field Welding: Comply with AWS D1.1/D1.1M. 

3.4 CONCRETE BASES 

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

supported unit, and so anchors will be a minimum of 10 bolt diameters from edge of the base. 

B. Use 3000-psi , 28-day compressive-strength concrete.  

C. Anchor equipment to concrete base. 

1. Place and secure anchorage devices. Use supported equipment manufacturer's setting drawings, 

templates, diagrams, instructions, and directions furnished with items to be embedded. 

2. Install anchor bolts to elevations required for proper attachment to supported equipment. 

3. Install anchor bolts according to anchor-bolt manufacturer's written instructions. 
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3.5 PAINTING 

A. Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately after 

erecting hangers and supports. Use same materials as used for shop painting. Comply with SSPC-PA 1 

requirements for touching up field-painted surfaces. 

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils (0.05 mm). 

B. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply galvanizing-repair 

paint to comply with ASTM A 780. 

END OF SECTION 260529 
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SECTION 260533 - RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Metal conduits, tubing, and fittings. 

2. Nonmetal conduits, tubing, and fittings. 

3. Boxes, enclosures, and cabinets. 

4. Handholes and boxes for exterior underground cabling. 

1.2 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Conduit routing plans, drawn to scale, on which the following items are shown 

and coordinated with each other, using input from installers of items involved: 

1. Structural members in paths of conduit groups with common supports. 

2. HVAC and plumbing items and architectural features in paths of conduit groups with common 

supports. 

PART 2 - PRODUCTS 

2.1 METAL CONDUITS, TUBING, AND FITTINGS 

A. Listing and Labeling: Metal conduits, tubing, and fittings shall be listed and labeled as defined in 

NFPA 70, by a qualified testing agency, and marked for intended location and application. 

B. GRC: Comply with ANSI C80.1 and UL 6. 

C. EMT: Comply with ANSI C80.3 and UL 797. 

D. FMC: Comply with UL 1; aluminum. 

E. LFMC: Flexible steel conduit with PVC jacket and complying with UL 360. 

F. Fittings for Metal Conduit: Comply with NEMA FB 1 and UL 514B. 

1. Fittings for EMT: 

a. Material: Steel. 

b. Type: compression. 

G. Joint Compound for GRC: Approved, as defined in NFPA 70, by authorities having jurisdiction for use in 

conduit assemblies, and compounded for use to lubricate and protect threaded conduit joints from 

corrosion and to enhance their conductivity. 
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2.2 NONMETALLIC CONDUITS, TUBING, AND FITTINGS 

A. Listing and Labeling: Nonmetallic conduits, tubing, and fittings shall be listed and labeled as defined in 

NFPA 70, by a qualified testing agency, and marked for intended location and application. 

B. RNC: Type EPC-40-PVC, complying with NEMA TC 2 and UL 651 unless otherwise indicated. 

C. LFNC: Comply with UL 1660. 

D. Fittings for RNC: Comply with NEMA TC 3; match to conduit or tubing type and material. 

E. Fittings for LFNC: Comply with UL 514B. 

F. Solvent cements and adhesive primers shall have a VOC content of 510 and 550 g/L or less, respectively, 

when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

G. Solvent cements and adhesive primers shall comply with the testing and product requirements of the 

California Department of Health Services' "Standard Practice for the Testing of Volatile Organic 

Emissions from Various Sources Using Small-Scale Environmental Chambers." 

2.3 BOXES, ENCLOSURES, AND CABINETS 

A. General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and cabinets installed in 

wet locations shall be listed for use in wet locations. 

B. Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, aluminum, Type FD, with gasketed 

cover. 

C. Nonmetallic Outlet and Device Boxes: Comply with NEMA OS 2 and UL 514C. 

D. Luminaire Outlet Boxes: Nonadjustable, designed for attachment of luminaire weighing 50 lb. Outlet 

boxes designed for attachment of luminaires weighing more than 50 lb shall be listed and marked for the 

maximum allowable weight. 

E. Paddle Fan Outlet Boxes: Nonadjustable, designed for attachment of paddle fan weighing 70 lb. 

1. Listing and labeling: Paddle fan outlet boxes shall be listed and labeled as defined in NFPA 70, by 

a qualified testing agency, and marked for intended location and application. 

F. Gangable boxes are prohibited. 

2.4 HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND WIRING 

A. General Requirements for Handholes and Boxes: 

1. Boxes and handholes for use in underground systems shall be designed and identified as defined in 

NFPA 70, for intended location and application. 

2. Boxes installed in wet areas shall be listed and labeled as defined in NFPA 70, by a qualified 

testing agency, and marked for intended location and application. 
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B. Fiberglass Handholes and Boxes: Molded of fiberglass-reinforced polyester resin, with frame and covers 

of reinforced concrete. 

1. Standard: Comply with SCTE 77. 

2. Configuration: Designed for flush burial with open bottom unless otherwise indicated. 

3. Cover: Weatherproof, secured by tamper-resistant locking devices and having structural load 

rating consistent with enclosure and handhole location. 

4. Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50. 

5. Cover Legend: Molded lettering, “ELECTRIC". 

6. Conduit Entrance Provisions: Conduit-terminating fittings shall mate with entering ducts for 

secure, fixed installation in enclosure wall. 

PART 3 - EXECUTION 

3.1 RACEWAY APPLICATION 

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

1. Exposed Conduit: GRC. 

2. Concealed Conduit, Aboveground: EMT. 

3. Underground Conduit: RNC, Type EPC-80-PVC, direct buried or concrete encased as indicated 

on the drawings. 

4. Connection to Vibrating Equipment: LFMC. 

5. Boxes and Enclosures, Aboveground: NEMA 250, Type 3R. 

B. Indoors: Apply raceway products as specified below unless otherwise indicated. 

1. Exposed, Not Subject to Physical Damage: EMT. 

2. Exposed, Not Subject to Severe Physical Damage: RNC identified for such use. 

3. Concealed in Ceilings and Interior Walls and Partitions: EMT. 

4. Connection to Vibrating Equipment: FMC, except use LFMC in damp or wet locations. 

5. Damp or Wet Locations: GRC. 

6. Boxes and Enclosures: NEMA 250, Type 1. 

C. Minimum Raceway Size: 3/4-inch trade size. 

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

1. Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings unless otherwise 

indicated. Comply with NEMA FB 2.10. 

2. EMT: Use plated steel hexagonal compression fittings. Comply with NEMA FB 2.10. 

3. Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply with 

NEMA FB 2.20. 

E. Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth. 
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3.2 INSTALLATION 

A. Comply with NECA 1 and NECA 101 for installation requirements except where requirements on 

Drawings or in this article are stricter. Comply with NECA 102 for aluminum conduits. Comply with 

NFPA 70 limitations for types of raceways allowed in specific occupancies and number of floors. 

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. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for hangers 

and supports. 

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

E. Install no more than the equivalent of three 90-degree bends in any conduit run except for control wiring 

conduits, for which fewer bends are allowed. Support within 12 inches of changes in direction. 

F. Conceal conduit and EMT within finished walls, ceilings, and floors unless otherwise indicated. Install 

conduits parallel or perpendicular to building lines. 

G. Support conduit within 12 inches of enclosures to which attached. 

H. Stub-ups to Above Recessed Ceilings: 

1. Use EMT, IMC, or RMC for raceways. 

2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in hubs or in an 

enclosure. 

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. Coat field-cut threads on PVC-coated raceway with a corrosion-preventing conductive compound prior to 

assembly. 

K. Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating bushings to protect 

conductors including conductors smaller than No. 4 AWG. 

L. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes or 

cabinets. Install bushings on conduits up to 1-1/4-inch (35-mm) trade size and insulated throat metal 

bushings on 1-1/2-inch (41-mm) trade size and larger conduits terminated with locknuts. Install insulated 

throat metal grounding bushings on service conduits. 

M. Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with not less than 

200-lb (90-kg) tensile strength. Leave at least 12 inches (300 mm) of slack at each end of pull wire. Cap 

underground raceways designated as spare above grade alongside raceways in use. 

N. Install raceway sealing fittings at accessible locations according to NFPA 70 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. 
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O. Install devices to seal raceway interiors at accessible locations. Locate seals so no fittings or boxes are 

between the seal and the following changes of environments. Seal the interior of all raceways at the 

following points: 

1. Where an underground service raceway enters a building or structure. 

2. Where otherwise required by NFPA 70. 

P. Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 72 inches of flexible 

conduit for recessed and semi-recessed luminaires, equipment subject to vibration, noise transmission, or 

movement; and for transformers and motors. 

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

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

Q. Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not individually 

indicated, give priority to ADA requirements. Install boxes with height measured to center of box unless 

otherwise indicated. 

R. Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of masonry block, and 

install box flush with surface of wall. Prepare block surfaces to provide a flat surface for a raintight 

connection between the box and cover plate or the supported equipment and box. 

S. Horizontally separate boxes mounted on opposite sides of walls so they are not in the same vertical 

channel. 

T. Locate boxes so that cover or plate will not span different building finishes. 

U. Support boxes of three gangs or more from more than one side by spanning two framing members or 

mounting on brackets specifically designed for the purpose. 

V. Fasten junction and pull boxes to or support from building structure. Do not support boxes by conduits. 

3.3 INSTALLATION OF UNDERGROUND CONDUIT 

A. Direct-Buried Conduit: 

1. Excavate trench bottom to provide firm and uniform support for conduit. Prepare trench bottom as 

specified in Section 312000 "Earth Moving" for pipe less than 6 inches in nominal diameter. 

2. Install backfill as specified in Section 312000 "Earth Moving." 

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 as 

specified in Section 312000 "Earth Moving." 

4. Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment and at 

building entrances through floor. 

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

with 3 inches of concrete for a minimum of 12 inches on each side of the coupling. 

b. For stub-ups at equipment mounted on outdoor concrete bases and where conduits 

penetrate building foundations, extend steel conduit horizontally a minimum of 60 inches 
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from edge of foundation or equipment base. Install insulated grounding bushings on 

terminations at equipment. 

5. Underground Warning Tape: Comply with requirements in Section 260553 "Identification for 

Electrical Systems." 

3.4 INSTALLATION OF UNDERGROUND HANDHOLES AND BOXES 

A. Install handholes and boxes level and plumb and with orientation and depth coordinated with connecting 

conduits to minimize bends and deflections required for proper entrances. 

B. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded from 1/2-inch 

sieve to No. 4 sieve and compacted to same density as adjacent undisturbed earth. 

C. Elevation: In paved areas, set so cover surface will be flush with finished grade. Set covers of other 

enclosures 1 inch above finished grade. 

D. Install handholes with bottom below frost line. 

E. Field-cut openings for conduits according to enclosure manufacturer's written instructions. Cut wall of 

enclosure with a tool designed for material to be cut. Size holes for terminating fittings to be used, and 

seal around penetrations after fittings are installed. 

3.5 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS 

A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply with 

requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical Raceways and Cabling." 

3.6 PROTECTION 

A. Protect coatings, finishes, and cabinets from damage and deterioration. 

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

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

manufacturer. 

END OF SECTION 260533 
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SECTION 260544 - SLEEVES AND SEALS FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Sleeves for raceway and cable penetration of non-fire-rated construction walls and floors. 

2. Sleeve-seal systems. 

3. Sleeve-seal fittings. 

4. Grout. 

5. Silicone sealants. 

B. Related Requirements: 

1. Section 078413 "Penetration Firestopping" for penetration firestopping installed in fire-resistance-

rated walls, horizontal assemblies, and smoke barriers, with and without penetrating items. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

PART 2 - PRODUCTS 

2.1 SLEEVES 

A. Wall Sleeves: 

1. Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc coated, plain ends. 

2. Cast-Iron Pipe Sleeves: Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, 

with plain ends and integral water-stop unless otherwise indicated. 

B. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies: Galvanized-steel sheet; 

0.0239-inch (0.6-mm) minimum thickness; round tube closed with welded longitudinal joint, with tabs 

for screw-fastening the sleeve to the board. 

2.2 SLEEVE-SEAL SYSTEMS 

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

and raceway or cable. 

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

following: 

a. Advance Products & Systems, Inc. 
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b. CALPICO, Inc. 

c. Metraflex Company (The). 

d. Pipeline Seal and Insulator, Inc. 

e. Proco Products, Inc. 

2. Sealing Elements: EPDM rubber interlocking links shaped to fit surface of pipe. Include type and 

number required for pipe material and size of pipe. 

3. Pressure Plates: Carbon steel. 

4. Connecting Bolts and Nuts: Carbon steel, with corrosion-resistant coating, Stainless steel of length 

required to secure pressure plates to sealing elements. 

2.3 SLEEVE-SEAL FITTINGS 

A. Description: Manufactured plastic, sleeve-type, water-stop assembly made for embedding in concrete slab 

or wall. Unit shall have plastic or rubber water-stop collar with center opening to match piping OD. 

2.4 GROUT 

A. Description: Non-shrink; recommended for interior and exterior sealing openings in non-fire-rated walls 

or floors. 

B. Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, hydraulic-

cement grout. 

C. Design Mix: 5000-psi, 28-day compressive strength. 

D. Packaging: Premixed and factory packaged. 

2.5 SILICONE SEALANTS 

A. Silicone Sealants: Single-component, silicone-based, neutral-curing elastomeric sealants of grade 

indicated below. 

1. Grade: Pourable (self-leveling) formulation for openings in floors and other horizontal surfaces 

that are not fire rated. 

2. Sealant shall comply with the testing and product requirements of the California Department of 

Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various 

Sources Using Small-Scale Environmental Chambers." 

B. Silicone Foams: Multicomponent, silicone-based liquid elastomers that, when mixed, expand and cure in 

place to produce a flexible, non-shrinking foam. 

PART 3 - EXECUTION 

3.1 SLEEVE INSTALLATION FOR NON-FIRE-RATED ELECTRICAL PENETRATIONS 

A. Comply with NECA 1. 
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B. Comply with NEMA VE 2 for cable tray and cable penetrations. 

C. Sleeves for Conduits Penetrating Above-Grade Non-Fire-Rated Concrete and Masonry-Unit Floors and 

Walls: 

1. Interior Penetrations of Non-Fire-Rated Walls and Floors: 

a. Seal annular space between sleeve and raceway or cable, using joint sealant appropriate for 

size, depth, and location of joint. Comply with requirements in Section 079200 "Joint 

Sealants." 

b. Seal space outside of sleeves with mortar or grout. Pack sealing material solidly between 

sleeve and wall so no voids remain. Tool exposed surfaces smooth; protect material while 

curing. 

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

3. Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and raceway or cable 

unless sleeve seal is to be installed. 

4. Install sleeves for wall penetrations unless core-drilled holes or formed openings are used. Install 

sleeves during erection of walls. Cut sleeves to length for mounting flush with both surfaces of 

walls. Deburr after cutting. 

5. Install sleeves for floor penetrations. Extend sleeves installed in floors 2 inches above finished 

floor level. Install sleeves during erection of floors. 

D. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies: 

1. Use circular metal sleeves unless penetration arrangement requires rectangular sleeved opening. 

2. Seal space outside of sleeves with approved joint compound for gypsum board assemblies. 

E. Roof-Penetration Sleeves: Seal penetration of individual raceways and cables with flexible boot-type 

flashing units applied in coordination with roofing work. 

F. Aboveground, Exterior-Wall Penetrations: Seal penetrations using cast-iron pipe sleeves and mechanical 

sleeve seals. Select sleeve size to allow for 1-inch annular clear space between pipe and sleeve for 

installing mechanical sleeve seals. 

3.2 SLEEVE-SEAL-SYSTEM INSTALLATION 

A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at raceway entries into 

building. 

B. Install type and number of sealing elements recommended by manufacturer for raceway or cable material 

and size. Position raceway or cable in center of sleeve. Assemble mechanical sleeve seals and install in 

annular space between raceway or cable and sleeve. Tighten bolts against pressure plates that cause 

sealing elements to expand and make watertight seal. 

3.3 SLEEVE-SEAL-FITTING INSTALLATION 

A. Install sleeve-seal fittings in new walls and slabs as they are constructed. 

B. Assemble fitting components of length to be flush with both surfaces of concrete slabs and walls. Position 

water-stop flange to be centered in concrete slab or wall. 
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C. Secure nailing flanges to concrete forms. 

D. Using grout, seal the space around outside of sleeve-seal fittings. 

END OF SECTION 260544 
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SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Identification for raceways. 

2. Identification for conductors. 

3. Underground-line warning tape. 

4. Warning labels and signs. 

5. Equipment identification labels. 

6. Miscellaneous identification products. 

1.2 ACTION SUBMITTALS 

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

1.3 QUALITY ASSURANCE 

A. Comply with ANSI A13.1. 

B. Comply with NFPA 70. 

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

D. Comply with ANSI Z535.4 for safety signs and labels. 

E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks used by label 

printers, shall comply with UL 969. 

PART 2 - PRODUCTS 

2.1 POWER RACEWAY IDENTIFICATION MATERIALS 

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color field 

for each raceway size. 

1. For pipes with outside diameter of 3/4 inch to 1-1/4 inch: 

a. Legend Size: 1/2" High 

b. Marker Size: 8” Wide 

2. For pipes with outside diameter of 1-1/2 inch to 2-3/8 inch: 

a. Legend Size: 3/4" High 

b. Marker Size: 8” Wide 

B. Colors for Raceways Carrying Circuits at 600 V or Less: 
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a. Blue surface with white core for 120/208 volt equipment. 

b. Dark red (burgundy) surface with white core for all equipment related to security. 

c. Brown surface with white core for all equipment related to data systems. 

C. Self-Adhesive Vinyl Labels for Raceways Carrying Circuits at 600 V or Less:  Preprinted, flexible label 

laminated with a clear, weather- and chemical-resistant coating and matching wraparound adhesive tape 

for securing ends of legend label. 

2.2 POWER CABLE IDENTIFICATION MATERIALS 

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color field 

for each raceway and cable size. 

B. Self-Adhesive Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- and chemical-

resistant coating and matching wraparound adhesive tape for securing ends of legend label. 

2.3 CONDUCTOR IDENTIFICATION MATERIALS 

A. Color-Coding Conductor Tape:  Colored, self-adhesive vinyl tape not less than 3 mils thick by 1 to 2 

inches wide. 

2.4 UNDERGROUND-LINE WARNING TAPE 

A. Tape: 

1. Recommended by manufacturer for the method of installation and suitable to identify and locate 

underground electrical and communications 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. 

4. Tape shall be permanent, bright colored, continuous printed, plastic tape for direct burial not less 

than 6” wide and 4 mils thick. 

B. Color and Printing: 

1. Comply with ANSI Z535.1 through ANSI Z535.5. 

2. Inscriptions for Red-Colored Tapes:  ELECTRIC SERVICE LINE. 

3. Inscriptions for Orange-Colored Tapes:  COMMUNICATIONS CABLE. 

C. Tag:   

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. 
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2.5 WARNING LABELS AND SIGNS 

A. Comply with NFPA 70 and 29 CFR 1910.145. 

B. Self-Adhesive Warning Labels:  Factory-printed, multicolor, pressure-sensitive adhesive labels, 

configured for display on front cover, door, or other access to equipment unless otherwise indicated. 

C. Warning label and sign shall include, but are not limited to, the following legends: 

1. Workspace Clearance Warning:  "WARNING - OSHA REGULATION - AREA IN FRONT OF 

ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES” 

2.6 EQUIPMENT IDENTIFICATION LABELS 

A. Furnish install engraved laminated phenolic nameplates for all safety switches, panelboards, transformers, 

switchboards, motor control centers, lighting control panels and other electrical equipment supplied for 

the project for identification. Nameplates shall be securely attached to equipment with self-tapping 

stainless-steel screws; if the screw end is projected; otherwise “rivets” shall be used. Letters shall be 

approximately 1/2 inch high minimum. For elevated components, increase size of labels and letters to 

those appropriate for viewing from the floor. Embossed, self-adhesive plastic tape is not acceptable for 

marking equipment.  

 

1. Nameplate colors shall be: 

 

a. Blue surface with white core for 120/208 volt equipment. 

b. Dark red (burgundy) surface with white core for all equipment related to security. 

c. Brown surface with white core for all equipment related to data systems. 

B. On each unit of equipment, install unique designation label that is consistent with wiring diagrams, 

schedules, and Operation and Maintenance Manual.  Systems include power, lighting, control, 

communication, etc. Nameplates shall be securely attached to equipment with self-tapping stainless-steel 

screws; if the screw end is projected; otherwise “rivets” shall be used and shall identify equipment 

controlled, attached, etc. Labels shall be color coded and text height shall be as outlined in the section 

above. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Location:  Install identification materials and devices at locations for most convenient viewing without 

interference with operation and maintenance of equipment. 

B. Apply identification devices to surfaces that require finish after completing finish work. 

C. Self-Adhesive Identification Products:  Clean surfaces before application, using materials and methods 

recommended by manufacturer of identification device. 

D. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners appropriate to the 

location and substrate. 
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E. System Identification Color-Coding Bands for Raceways and Cables:  Each color-coding band shall 

completely encircle cable or conduit.  Place adjacent bands of two-color markings in contact, side by side.  

Locate bands at changes in direction, at penetrations of walls and floors, at 50-foot maximum intervals in 

straight runs, and at 25-foot maximum intervals in congested areas. 

F. 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. 

3.2 IDENTIFICATION SCHEDULE 

A. Accessible Raceways, 600 V or Less, for Service, Feeder, and Branch Circuits More Than 30 A, and 

120 V to ground:  Install labels at 20-foot maximum intervals. 

B. All outlet boxes, junction boxes and pull boxes shall their covers and exterior visible surfaces painted 

with colors to match the surface color scheme outlined in this specification section. This includes covers 

on boxes above lift-out and other type accessible ceilings. After paint had dried, the contents of the box 

shall be indicated with a permanent “black” marker on the outside of the cover. If box contains power, 

then the panel and circuitry # shall be indicated on the outside of the box. If box contains data, fire alarm, 

security, etc…, then the appropriate information shall be indicated so that the owner’s maintenance staff 

can identify the contents of the box without opening the box to investigate. 

C. Power-Circuit Conductor Identification, 600 V or Less:  For conductors in vaults, pull and junction 

boxes, manholes, and handholes, use color-coding conductor tape to identify the phase. 

1. Color-Coding for Phase and Voltage Level Identification, 600 V or Less:  Use colors listed below 

for ungrounded service, feeder and branch-circuit conductors. 

a. Color shall be factory applied or field applied for sizes larger than No. 8 AWG, if 

authorities having jurisdiction permit. 

b. Colors for 208/120-V Circuits: 

1) Phase A:  Black. 

2) Phase B:  Red. 

3) Phase C:  Blue. 

c. Field-Applied, Color-Coding Conductor Tape:  Apply in half-lapped turns for a minimum 

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.  Locate bands 

to avoid obscuring factory cable markings. 

D. Install instructional sign including the color-code for grounded and ungrounded conductors using 

adhesive-film-type labels. 

E. Locations of Underground Lines:  Identify with underground-line warning tape for power, lighting, 

communication cabling, control wiring and optical fiber cable. 

1. Install underground-line warning tape for both direct-buried cables and cables in raceway. 

F. Workspace Indication:  Install floor marking tape to show working clearances in the direction of access to 

live parts.  Workspace shall be as required by NFPA 70 and 29 CFR 1926.403 unless otherwise indicated.  

Do not install at flush-mounted panelboards and similar equipment in finished spaces. 
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END OF SECTION 260553 
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SECTION 260923 - LIGHTING CONTROL DEVICES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Photoelectric switches. 

2. Indoor occupancy and switchbox-mounted occupancy sensors. 

B. Related Requirements: 

1. Section 262726 "Wiring Devices" for wall-box dimmers and manual light switches. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of product.  Indicate voltage, wattage, coverage, recommended mounting 

height, wiring diagrams, & device color.  Provide submittals for all necessary components.  

B. Occupancy / Vacancy sensor manufacturer shall provide scaled floor plan(s) indicating sensor placement 

as required to provide complete coverage of each space indicated on the plans as requiring occupancy / 

vacancy sensor control. The manufacturer shall recommend proper technology, placement, and position 

of the sensors according to best practices of the manufacturer’s product. Device locations shall be closely 

coordinated with other trades (HVAC, fire protection, etc.) to ensure manufacturer recommended 

separation is maintained between occupancy / vacancy sensor devices and diffusers, sprinkler heads, etc.. 

The floor plan(s) shall include identifiers to clearly indicate each device’s part number, technology (PIR, 

Ultrasonic, or Dual), mounting type, and height at a minimum. 

1.3 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and maintenance data 

PART 2 - PRODUCTS 

2.1 OUTDOOR PHOTOELECTRIC SWITCHES 

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

1. Cooper Industries, Inc. 

2. Watt Stopper (The) 

3. NSi Industries LLC; TORK Products. 
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4. Square D; Schneider Electric 

5. Lithonia lighting; Acuity Brands 

B. Description:  Solid state, with SPST dry contacts rated for 1800 VA, to operate connected load, 

complying with UL 773. 

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended 

location and application. 

2. Light-Level Monitoring Range:  1.5 to 10 fc, with an adjustment for turn-on and turn-off levels 

within that range. 

3. Time Delay:  Thirty-second minimum, to prevent false operation. 

4. Lightning Arrester:  Air-gap type. 

5. Mounting:  Twist lock complying with NEMA C136.10, with base. 

2.2 INDOOR OCCUPANCY SENSORS 

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

 

1. Cooper Industries, Inc. 

2. Hubbell Building Automation, Inc. 

3. Leviton Manufacturing Co., Inc. 

4. Acuity Brands Lighting, Inc. 

5. Lutron Electronics Co., Inc. 

6. Wattstopper; Legrand 

B. General Requirements for Low-Voltage Sensors:  Wall- or ceiling-mounted, solid-state indoor occupancy 

sensors with a separate power pack. 

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended 

location and application. 

2. Operation:  Unless otherwise indicated, turn lights on when coverage area is occupied, and turn 

them off when unoccupied; with a time delay for turning lights off, adjustable over a minimum 

range of 1 to 30 minutes. 

3. Sensor Output:  Contacts rated to operate the connected relay, complying with UL 773A.  Sensor 

is powered from the power pack. 

4. Power Pack:  Dry contacts rated for 20-A ballast load at 120- and 277-V ac, for 13-A tungsten at 

120-V ac, and for 1 hp at 120-V ac.  Sensor has 24-V dc, 150-mA, Class 2 power source, as 

defined by NFPA 70. 

5. Mounting: 

a. Sensor:  Suitable for mounting in any position on a standard outlet box. 

b. Relay:  Externally mounted through a 1/2-inch knockout in a standard electrical enclosure. 

c. Time-Delay and Sensitivity Adjustments:  Recessed and concealed behind hinged door. 

6. Indicator:  LED, to show when motion is detected during testing and normal operation of sensor. 

7. Bypass Switch:  Override the "on" function in case of sensor failure. 

8. Automatic Light-Level Sensor:  Adjustable from 2 to 200 fc; turn lights off when selected lighting 

level is present. 

C. Dual-Technology Type:  Ceiling mounted; detect occupants in coverage area using PIR and ultrasonic 

detection methods.  The particular technology or combination of technologies that control on-off 

functions is selectable in the field by operating controls on unit. 
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1. Sensitivity Adjustment:  Separate for each sensing technology. 

2. Detector Sensitivity:  Detect occurrences of 6-inch- minimum movement of any portion of a 

human body that presents a target of not less than 36 sq. in., and detect a person of average size 

and weight moving not less than 12 inches in either a horizontal or a vertical manner at an 

approximate speed of 12 inches/s. 

3. Detection Coverage (Standard Room):  Detect occupancy anywhere within a circular area of 1000 

sq. ft. when mounted on a 96-inch- high ceiling. 

2.3 SWITCHBOX-MOUNTED OCCUPANCY SENSORS 

A. Subject to compliance with requirements, provide product indicated on Drawings or comparable product 

by one of the following: 

1. Cooper Industries, Inc. 

2. Hubbell Building Automation, Inc. 

3. Leviton Manufacturing Co., Inc. 

4. Lithonia Lighting; Acuity Brands Lighting, Inc. 

5. Lutron Electronics Co., Inc. 

6. Sensor Switch, Inc. 

7. Square D. 

8. Watt Stopper. 

B. General Requirements for Sensors:  Automatic-wall-switch occupancy sensor, suitable for mounting in a 

single gang switchbox. 

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended 

location and application. 

2. Operating Ambient Conditions:  Dry interior conditions, 32 to 120 deg F. 

C. Wall-Switch Sensor: 

1. Standard Range:  180-degree field of view, field adjustable from 180 to 40 degrees; with a 

minimum coverage area of 900 sq. ft.. 

2. Sensing Technology:  Dual technology - PIR and ultrasonic. 

3. Switch Type: SP. 

4. Voltage: Match the circuit voltage dual-technology type. 

5. Concealed, field-adjustable, "off" time-delay selector at up to 30 minutes. 

6. Adaptive Technology:  Self-adjusting circuitry detects and memorizes usage patterns of the space 

and helps eliminate false "off" switching. 

2.4 CONDUCTORS AND CABLES 

A. Power Wiring to Supply Side of Remote-Control Power Sources:  Not smaller than No. 12 AWG.  

Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and Cables." 

B. Classes 2 and 3 Control Cable:  Multiconductor cable with stranded-copper conductors not smaller than 

No. 18 AWG.  Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors 

and Cables." 

C. Class 1 Control Cable:  Multiconductor cable with stranded-copper conductors not smaller than No. 14 

AWG.  Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and 

Cables." 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install and aim sensors in locations to achieve not less than 90 percent coverage of areas indicated.  Do 

not exceed coverage limits specified in manufacturer's written instructions. 

B. Wiring Method:  Comply with Section 260519 "Low-Voltage Electrical Power Conductors and Cables." 

Minimum conduit size is 1/2 inch. 

C. Identify components and power and control wiring according to Section 260553 "Identification for 

Electrical Systems." 

3.2 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Operational Test:  After installing time switches and sensors, and after electrical circuitry has been 

energized, start units to confirm proper unit operation. 

2. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and 

equipment. 

B. Lighting control devices will be considered defective if they do not pass tests and inspections. 

C. Prepare test and inspection reports. 

END OF SECTION 260923 
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SECTION 262416 - PANELBOARDS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes distribution panelboards and lighting and appliance branch-circuit panelboards. 

1.2 ACTION SUBMITTALS 

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

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

1. Include dimensioned plans, elevations, sections, and details. Show tabulations of installed devices, 

equipment features, and ratings. 

2. Detail enclosure types and details for types other than NEMA 250, Type 1. 

3. Detail bus configuration, current, and voltage ratings. 

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

5. Include evidence of NRTL listing for series rating of installed devices. 

6. Detail features, characteristics, ratings, and factory settings of individual overcurrent protective 

devices and auxiliary components. 

7. Include wiring diagrams for power, signal, and control wiring. 

8. Include time-current coordination curves for each type and rating of overcurrent protective device 

included in panelboards. 

1.3 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

B. Panelboard schedules for installation in panelboards. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and maintenance data. 

1.5 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 NEMA PB 1. 

C. Comply with NFPA 70. 
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1.6 WARRANTY 

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or replace 

transient voltage suppression devices that fail in materials or workmanship within specified warranty 

period. 

1. Warranty Period: One (1) year from date of final acceptance. 

PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR PANELBOARDS 

A. Enclosures: Surface-mounted cabinets. 

1. Rated for environmental conditions at installed location. 

a. Indoor Dry and Clean Locations: NEMA 250, Type 1 

b. Outdoor Locations: NEMA 250, Type 3R 

2. Front: Secured to box with concealed trim clamps. For surface-mounted fronts, match box 

dimensions; for flush-mounted fronts, overlap box. 

3. Hinged Front Cover: Entire front trim hinged to box and with standard door within hinged trim 

cover. 

4. Directory Card: Inside panelboard door, mounted in transparent card holder. 

B. Phase, Neutral, and Ground Buses: : Tin-plated aluminum 

C. Conductor Connectors: Suitable for use with conductor material and sizes. 

1. Material: Tin-plated aluminum 

2. Main and Neutral Lugs: Compression type. 

3. Ground Lugs and Bus Configured Terminators: Compression type. 

D. Service Equipment Label: NRTL labeled for use as service equipment for panelboards with one or more 

main service disconnecting and overcurrent protective devices. 

E. Future Devices: Mounting brackets, bus connections, filler plates, and necessary appurtenances required 

for future installation of devices. 

F. Panelboard Short-Circuit Current Rating: Rated for series-connected system with integral or remote 

upstream overcurrent protective devices and labeled by an NRTL. Include size and type of allowable 

upstream and branch devices and listed and labeled for series-connected short-circuit rating by an NRTL. 

G. Panelboard Short-Circuit Current Rating: Fully rated to interrupt symmetrical short-circuit current 

available at terminals. 

2.2 DISTRIBUTION PANELBOARDS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the following: 
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1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 

2. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 

3. Siemens Energy & Automation, Inc. 

4. Square D; a brand of Schneider Electric. 

B. Panelboards: NEMA PB 1, power and feeder distribution type. 

C. Doors: Secured with vault-type latch with tumbler lock; keyed alike. 

D. Mains: As indicated on contract drawings. 

E. Branch Overcurrent Protective Devices: For Circuit-Breaker Frame Sizes 125 A and Smaller: Bolt-on 

circuit breakers. 

F. Branch Overcurrent Protective Devices: For Circuit-Breaker Frame Sizes Larger Than 125 A: Bolt-on 

circuit breakers; plug-in circuit breakers where individual positive-locking device requires mechanical 

release for removal. 

2.3 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS 

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

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 

2. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 

3. Siemens Energy & Automation, Inc. 

4. Square D; a brand of Schneider Electric. 

B. Panelboards: NEMA PB 1, lighting and appliance branch-circuit type. 

C. Mains: As indicated on contract drawings. 

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

units. 

E. Doors: Concealed hinges; secured with flush latch with tumbler lock; keyed alike. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Receive, inspect, handle, store and install panelboards and accessories according to NEMA PB 1.1. 

B. Comply with mounting and anchoring requirements specified in Section 260548.16 "Seismic Controls for 

Electrical Systems." 

C. Mount top of trim 90 inches above finished floor unless otherwise indicated. 

D. Mount panelboard cabinet plumb and rigid without distortion of box. Mount recessed panelboards with 

fronts uniformly flush with wall finish and mating with back box. 
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E. Mount panelboard to building structural elements. Drywall anchors shall not be relied upon for mounting 

of equipment. 

F. Install overcurrent protective devices and controllers not already factory installed. 

G. Install filler plates in unused spaces. 

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

I. Comply with NECA 1. 

3.2 IDENTIFICATION 

A. Identify field-installed conductors, interconnecting wiring, and components; provide warning signs 

complying with Section 260553 "Identification for Electrical Systems." 

B. Create a directory to indicate installed circuit loads and incorporating Owner's final room designations. 

Obtain approval before installing. Use a computer or typewriter to create directory; handwritten 

directories are not acceptable. 

C. Panelboard Nameplates: Label each panelboard with a nameplate complying with requirements for 

identification specified in Section 260553 "Identification for Electrical Systems." 

D. Device Nameplates: Label each branch circuit device in distribution panelboards with a nameplate 

complying with requirements for identification specified in Section 260553 "Identification for Electrical 

Systems." 

3.3 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Acceptance Testing Preparation: 

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

control circuit. 

2. Test continuity of each circuit. 

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. 

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

otherwise, replace with new units and retest. 

D. Panelboards will be considered defective if they do not pass tests and inspections. 

E. Prepare test and inspection reports, including a certified report that identifies panelboards included and 

that describes scanning results. Include notation of deficiencies detected, remedial action taken, and 

observations after remedial action. 
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END OF SECTION 262416 
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SECTION 262726 - WIRING DEVICES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Receptacles, receptacles with integral GFCI, and associated device plates. 

2. Weather-resistant receptacles. 

3. Snap switches. 

B. Related Requirements: 

1. Section 260923 "Lighting Control Devices” for wall-switch occupancy sensors. 

1.2 ADMINISTRATIVE REQUIREMENTS 

A. Coordination: 

1. Receptacles for Owner-Furnished Equipment:  Match plug configurations. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

B. Shop Drawings:  List of legends and description of materials and process used for pre-marking wall 

plates. 

1.4 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and maintenance data. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A.  Manufacturers' Names:  Provide products by one of the following:   

1. Cooper Wiring Devices; Division of Cooper Industries, Inc. (Cooper). 
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2. Hubbell Incorporated; Wiring Device-Kellems (Hubbell). 

3. Leviton Mfg. Company Inc. (Leviton). 

4. Pass & Seymour/Legrand (Pass & Seymour). 

B. Source Limitations:  Obtain each type of wiring device and associated wall plate from single source from 

single manufacturer. 

2.2 GENERAL WIRING-DEVICE REQUIREMENTS 

A. Wiring Devices, Components, 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 NFPA 70. 

C. Devices that are manufactured for use with modular plug-in connectors may be substituted under the 

following conditions: 

1. Connectors shall comply with UL 2459 and shall be made with stranding building wire. 

2. Devices shall comply with the requirements in this Section. 

2.3 STRAIGHT-BLADE RECEPTACLES 

A. Convenience Receptacles, 125 V, 20 A:  Comply with NEMA WD 1, NEMA WD 6 Configuration 5-

20R, UL 498, and FS W-C-596. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Cooper; 5351 (single), 5352 (duplex). 

b. Hubbell; 5351 (single), 5352 (duplex). 

c. Leviton; 5351 (single), 5352 (duplex). 

d. Pass & Seymour; 5361 (single), 5362 (duplex). 

2.4 GFCI RECEPTACLES 

A. General Description: 

1. Straight blade, feed through type. 

2. Comply with NEMA WD 1, NEMA WD 6, UL 498, UL 943 Class A, and FS W-C-596. 

3. Include self-test feature (automatically tests on regular intervals to ensure device is operating 

properly) and indicator light that shows when the GFCI has malfunctioned and no longer provides 

proper GFCI protection.  

4. GFCI receptacles shall be rated minimum 20A (NEMA 5-20R configuration). 

B. Duplex GFCI Convenience Receptacles, 125 V, 20 A: 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Cooper; SGF20. 

b. Hubbell; GFRST20. 

c. Pass & Seymour; 2096. 
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d. Leviton; S7899. 

2.5 TOGGLE SWITCHES 

A. Comply with NEMA WD 1, UL 20, and FS W-S-896. 

B. Switches, 120/277 V, 20 A: 

1. Products:  Subject to compliance with requirements, provide one of the following:  

Single Pole: 

1) Cooper; AH1221. 

2) Hubbell; HBL1221. 

3) Leviton; 1221-2. 

4) Pass & Seymour; CSB20AC1. 

2.6 WALL-BOX DIMMERS 

A. Dimmer Switches: Modular, full-wave, solid-state units with integral, quiet on-off switches, with audible 

frequency and EMI/RFI suppression filters. 

B. Control: Continuously adjustable slider with single-pole switching. Comply with UL 1472. 

2.7 WALL PLATES 

A. Single and combination types shall match corresponding wiring devices. 

1. Plate-Securing Screws: Metal with head color to match plate finish. 

2. Material for Finished Spaces: 0.035-inch- thick, satin-finished, Type 302 stainless steel. 

3. Material for Unfinished Spaces: Smooth, high-impact thermoplastic. 

4. Material for Damp Locations: Thermoplastic with spring-loaded lift cover, and listed and labeled 

for use in wet and damp locations. 

B. Wet-Location, Weatherproof Cover Plates: NEMA 250, complying with Type 3R, weather-

resistant, thermoplastic with lockable cover. 

2.8 FINISHES 

A. Device Color: 

1. Wiring Devices: As selected by Architect unless otherwise indicated or required by NFPA 70 or 

device listing. 

B. Wall Plate Color: For plastic covers, match device color. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with NECA 1, including mounting heights listed in that standard, unless otherwise indicated. 

B. Coordination with Other Trades: 

1. Protect installed devices and their boxes.  Do not place wall finish materials over device boxes and 

do not cut holes for boxes with routers that are guided by riding against outside of boxes. 

2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust, paint, 

and other material that may contaminate the raceway system, conductors, and cables. 

3. Install device boxes in brick or block walls so that the cover plate does not cross a joint unless the 

joint is troweled flush with the face of the wall. 

4. Install wiring devices after all wall preparation, including painting, is complete. 

C. Conductors: 

1. Do not strip insulation from conductors until right before they are spliced or terminated on 

devices. 

2. Strip insulation evenly around the conductor using tools designed for the purpose.  Avoid scoring 

or nicking of solid wire or cutting strands from stranded wire. 

3. The length of free conductors at outlets for devices shall meet provisions of NFPA 70, Article 300, 

without pigtails. 

D. Device Installation: 

1. Replace devices that have been in temporary use during construction and that were installed before 

building finishing operations were complete. 

2. Keep each wiring device in its package or otherwise protected until it is time to connect 

conductors. 

3. Do not remove surface protection, such as plastic film and smudge covers, until the last possible 

moment. 

4. Connect devices to branch circuits using pigtails that are not less than 6 inches in length. 

5. When there is a choice, use side wiring with binding-head screw terminals.  Wrap solid conductor 

tightly clockwise, two-thirds to three-fourths of the way around terminal screw. 

6. Use a torque screwdriver when a torque is recommended or required by manufacturer. 

7. Tighten unused terminal screws on the device. 

8. When mounting into metal boxes, remove the fiber or plastic washers used to hold device-

mounting screws in yokes, allowing metal-to-metal contact. 

E. Receptacle Orientation: 

1. Install ground pin of vertically mounted receptacles up, and on horizontally mounted receptacles 

to the right. 

F. Device Plates:  Do not use oversized or extra-deep plates.  Repair wall finishes and remount outlet boxes 

when standard device plates do not fit flush or do not cover rough wall opening. 

G. Arrangement of Devices:  Unless otherwise indicated, mount flush, with long dimension vertical and with 

grounding terminal of receptacles on top.  Group adjacent switches under single, multi-gang wall plates. 
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H. Adjust locations of service poles to suit arrangement of partitions and furnishings. 

3.2 GFCI RECEPTACLES 

A. Install non-feed-through-type GFCI receptacles where protection of downstream receptacles is not 

required. 

3.3 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Test Instruments:  Use instruments that comply with UL 1436. 

2. Test Instrument for Convenience Receptacles:  Digital wiring analyzer with digital readout or 

illuminated digital-display indicators of measurement. 

B. Tests for Convenience Receptacles: 

1. Line Voltage:  Acceptable range is 105 to 132 V. 

2. Percent Voltage Drop under 15-A Load:  A value of 6 percent or higher is unacceptable. 

3. Ground Impedance:  Values of up to 2 ohms are acceptable. 

4. GFCI Trip:  Test for tripping values specified in UL 1436 and UL 943. 

5. Using the test plug, verify that the device and its outlet box are securely mounted. 

6. Tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit breaker, 

poor connections, inadequate fault current path, defective devices, or similar problems.  Correct 

circuit conditions, remove malfunctioning units and replace with new ones, and retest as specified 

above. 

C. Wiring device will be considered defective if it does not pass tests and inspections. 

D. Prepare test and inspection reports. 

END OF SECTION 262726 
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SECTION 262816 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Non-fusible switches. 

2. Enclosures. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of enclosed switch, circuit breaker, accessory, and component indicated. 

B. Shop Drawings: For enclosed switches and circuit breakers. Include plans, elevations, sections, details, 

and attachments to other work. 

1. Wiring Diagrams: For power, signal, and control wiring. 

1.3 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and maintenance data. 

1.5 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 NFPA 70. 

PART 2 - PRODUCTS 

2.1 NONFUSIBLE SWITCHES 

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

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 

2. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 

3. Siemens Energy & Automation, Inc. 

4. Square D; a brand of Schneider Electric. 
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B. Type HD, Heavy Duty, Single Throw, 600-V ac, 1200 A and Smaller: UL 98 and NEMA KS 1, 

horsepower rated, lockable handle with capability to accept three padlocks, and interlocked with cover in 

closed position. 

C. Accessories: 

1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground 

conductors. 

2. Neutral Kit: Internally mounted; insulated, capable of being grounded and bonded; labeled for 

copper and aluminum neutral conductors. 

3. Lugs: Suitable for number, size, and conductor material. 

2.2 ENCLOSURES 

A. Enclosed Switches and Circuit Breakers: NEMA AB 1, NEMA KS 1, NEMA 250, and UL 50, to comply 

with environmental conditions at installed location. 

1. Indoor, Dry and Clean Locations: NEMA 250, Type 1 

2. Outdoor Locations: NEMA 250, Type 3R 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install individual wall-mounted switches and circuit breakers with tops at uniform height unless otherwise 

indicated. 

B. Comply with mounting and anchoring requirements specified in Section 260548.16 "Seismic Controls for 

Electrical Systems." 

C. Comply with NECA 1. 

3.2 IDENTIFICATION 

A. Comply with requirements in Section 260553 "Identification for Electrical Systems." 

1. Identify field-installed conductors, interconnecting wiring, and components; provide warning 

signs. 

2. Label each enclosure with engraved metal or laminated-plastic nameplate. 

3.3 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Acceptance Testing Preparation: 

1. Test insulation resistance for each enclosed switch, component, connecting supply, feeder, and 

control circuit. 
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2. Test continuity of each circuit. 

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. 

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

otherwise, replace with new units and retest. 

D. Enclosed switches and circuit breakers will be considered defective if they do not pass tests and 

inspections. 

E. Prepare test and inspection reports, including a certified report that identifies enclosed switches and 

circuit breakers and that describes scanning results. Include notation of deficiencies detected, remedial 

action taken, and observations after remedial action. 

END OF SECTION 262816 
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SECTION 265100 – INTERIOR - EXTERIOR LIGHTING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Interior-Exterior solid-state luminaires that use LED technology. 

2. Emergency LED power units. 

3. Exit signs. 

4. Lighting fixture supports. 

1.2 DEFINITIONS 

A. CCT: Correlated color temperature. 

B. CRI: Color Rendering Index. 

C. Fixture: See "Luminaire." 

D. LED: Light-emitting diode. 

E. Lumen: Measured output of lamp and luminaire, or both. 

F. Luminaire: Complete lighting unit, including lamp, reflector, and housing. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Arrange in order of luminaire designation. 

2. Include data on features, accessories, mounting, and finishes. 

3. Include physical description and dimensions of luminaires. 

4. Include emergency lighting accessories. 

5. Include life, output (lumens, CCT, and CRI), and energy efficiency data. 

6. Photometric data and adjustment factors based on laboratory tests, complying IES LM-79 and IES 

LM-80. 

a. Manufacturers' Certified Data: Photometric data certified by manufacturer's laboratory with 

a current accreditation under the National Voluntary Laboratory Accreditation Program for 

Energy Efficient Lighting Products. 

B. Product Schedule: For luminaires and lamps. Use same designations as indicated on the Drawings. 

C. Shop Drawings:  
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D. Warranty Information: Submit warranty information indicating compliance with section 1.7 below and 

provide complete contact information (Company Name / Department Name / Point of Contact / Phone 

Number / Fax Number / Email) for all lighting fixture and lighting fixture component manufacturers that 

reflect the direct point of contact the Owner would notify in the event of a warranty issue.  

1.4 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.5 QUALITY ASSURANCE 

A. Luminaire Photometric Data Testing Laboratory Qualifications: Luminaire manufacturer's laboratory that 

is accredited under the NVLAP for Energy Efficient Lighting Products. 

B. Provide luminaires from a single manufacturer for each luminaire type. 

C. Each luminaire type shall be binned within a three-step MacAdam Ellipse to ensure color consistency 

among luminaires. 

D. 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. 

E. NRTL Compliance: Luminaires for hazardous locations shall be listed and labeled for indicated class and 

division of hazard by an NRTL. 

F. Comply with NFPA 70. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Protect finishes of exposed surfaces by applying a strippable, temporary protective covering before 

shipping. 

1.7 WARRANTY 

A. Warranty: Manufacturer and Installer agree to repair or replace components of luminaires that fail in 

materials or workmanship within specified warranty period. 

A. LED Fixtures: 

 

1. For integrally manufactured (i.e. not modular) products, a minimum ten (10) year “full” warranty 

to L70 is required to cover the fixture in its entirety including all drivers, LEDs, lighting arrays, 

etc. 

2. For modular manufactured (i.e. separate LED elements and drives) products, a minimum ten (10) 

year warranty to L70 is required to cover the LED elements and a minimum five (5) year warranty 

to L70 to cover the driver. 

B. Exit Signs: The entire unit shall be warranted for five (5) years. Maximum LED failure rate shall be 25% 

within a seven (7) year period; otherwise, if exceeded, manufacturer shall replace the complete unit at no 

charge to the owner.  
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C. Warranties noted above shall start from the date of project Final Acceptance.  

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

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

otherwise permitted on the Light Fixture Schedule:   

1. Acuity Brands 

2. Philips Lighting / Brands 

3. Hubbell Lighting / Brands 

4. Eaton Lighting / Brands 

2.2 LED LUMINAIRE REQUIREMENTS 

A. Recessed Fixtures: Comply with NEMA LE 4. 

B. Bulb shape complying with ANSI C79.1. 

C. Lamp base complying with ANSI C81.61. 

D. CRI of minimum 80 unless otherwise noted.  

E. CCT of 4000 K unless otherwise indicated on the plans. 

F. Internal driver. Drive shall comply with requirements of NEMA 410 including in-rush requirements. 

Provide minimum 2.5kV surge suppression integral with the driver. 

 

1. Driver efficiency (at full load): 

 

a. Minimum 85% for drivers serving loads 50 watts. 

b. Minimum 80% for drivers serving loads less than 50 watts. 

 

2. Federal Communications Commission (FCC) compliance: FCC 47 Part 15 Non-Consumer limits 

for EMI/RFI emissions. 

G. Fixture shall comply with NEMA standards for “flicker”.  

H. 0.9 power factor of minimum. 

I. Sound: Class A not to exceed a measured value of 24dB. 

J. Maximum 20% Total Harmonic Distortion (THD), however; where 10% THD is available, fixtures shall 

be provided with maximum 10% THD. 

K. Luminaires shall be listed on the LED Lighting Facts website (www.lightingfacts.com), Energy Star 

website (www.energystar.gov), and the DesignLights Consortium website (www.designlights.org).  

L. Nominal Operating Voltage: As shown on plans. 
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M. Exterior Light Fixtures:  Comply with UL 1598 and be listed and labeled for installation in wet locations 

by an NRTL acceptable to authorities having jurisdiction. 

N. Lighting controls devices shall be fully compatible with the light fixtures that they control. Contractor 

shall be responsible for coordinating final lighting control device and light fixture selection to ensure 

compatibility and proper operation is provided in accordance with the drawings and the specifications 

herein. Refer to Section 260923 “Lighting Control Devices” and Section 262726 “Wiring Devices” for 

additional requirements. 

O. Refer to Light Fixture Schedule on plans for additional requirements. 

2.3 EMERGENCY LED POWER UNIT 

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

 

1. Dual-Lite 

2. Iota 

3. Bodine 

B. Internal Type:  Self-contained, modular, battery-inverter unit, factory mounted within lighting fixture 

body and compatible with fixture driver.  Comply with UL 924. 

1. Emergency Connection:  Operate the fixture continuously at a minimum of 1/3 the normal lumen 

output of the fixture for a minimum of 90 minutes. Connect unswitched circuit to battery-inverter 

unit and switched circuit to fixture driver. 

2. Test Push Button and Indicator Light:  Visible and accessible without opening fixture or entering 

ceiling space. 

a. Push Button:  Push-to-test type, in unit housing, simulates loss of normal power and 

demonstrates unit operability. 

b. Indicator Light: LED indicates normal power on. Normal glow indicates trickle charge; 

bright glow indicates charging at end of discharge cycle. 

3. Battery:  Sealed, maintenance-free. 

4. Charger: Fully automatic, solid-state, constant-current type with sealed power transfer relay. 

2.4 EXIT SIGNS 

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

otherwise permitted on the Light Fixture Schedule:   

1. Acuity Brands 

2. Philips Lighting / Brands 

3. Hubbell Lighting / Brands 

4. Eaton Lighting / Brands 

B. General Requirements for Exit Signs:  Comply with UL 924; for sign colors, visibility, luminance, and 

lettering size, comply with authorities having jurisdiction. 

C. Internally Lighted Signs: 
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1. Lamps for Normal/Emergency Operation:  LEDs, 50,000 hours minimum rated lamp life, 5 watts 

or less. Maximum LED failure rate shall be 25% within a seven (7) year period; otherwise, if 

exceeded, manufacturer shall replace the complete unit at no charge to the owner. 

2. Provide integral automatic charger in a self-contained power pack for battery back-up: 

 

a. Battery:  Sealed, maintenance-free. 

b. Charger:  Fully automatic, solid-state type with sealed transfer relay. 

c. Operation:  Relay automatically energizes lamp from battery when circuit voltage drops to 

80 percent of nominal voltage or below.  When normal voltage is restored, relay 

disconnects lamps from battery, and battery is automatically recharged and floated on 

charger. 

d. Test Push Button:  Push-to-test type, in unit housing, simulates loss of normal power and 

demonstrates unit operability. 

e. LED Indicator Light:  Indicates normal power on.  Normal glow indicates trickle charge; 

bright glow indicates charging at end of discharge cycle. 

2.5 MATERIALS 

A. Metal Parts: 

1. Free of burrs and sharp corners and edges. 

2. Sheet metal components shall be steel unless otherwise indicated. 

3. Form and support to prevent warping and sagging. 

B. Steel: 

1. ASTM A36/A36M for carbon structural steel. 

2. ASTM A568/A568M for sheet steel. 

C. Stainless Steel: 

1. 1. Manufacturer's standard grade. 

2. 2. Manufacturer's standard type, ASTM A240/240M. 

D. Galvanized Steel: ASTM A653/A653M. 

E. Aluminum: ASTM B209. 

F. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under operating 

conditions, and designed to permit access to internal components (e.g. lamps, ballasts, drivers, LED 

arrays, etc.) without use of tools. Designed to prevent doors, frames, lenses, diffusers, and other 

components from falling accidentally during maintenance activities and when secured in operating 

position. 

G. Factory-Applied Labels: Comply with UL 8750 and 1598 as applicable. Locate labels where they will be 

readily visible to service personnel, but not seen from normal viewing angles. 

1. Label shall include the following characteristics at a minimum: 

a. "USE ONLY" and include specific lamp type where applicable. 

b. Lamp diameter, shape, size, wattage, and coating where applicable. 

c. CCT and CRI for all luminaires. 
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H. Reflecting surfaces shall have minimum reflectance as follows, unless otherwise indicated: 

1. White Surfaces:  85 percent. 

2. Specular Surfaces:  83 percent. 

3. Diffusing Specular Surfaces:  75 percent. 

4. Laminated Silver Metallized Film:  90 percent. 

I. Diffusers and Globes: 

1. Acrylic Lighting Diffusers: 100 percent virgin acrylic plastic. High resistance to yellowing and 

other changes due to aging, exposure to heat, and UV radiation. 

a. Lens Thickness:  At least 0.125 inch minimum unless otherwise indicated. 

b. UV stabilized. 

2. Glass:  Annealed crystal glass unless otherwise indicated. 

J. Lenses and Refractors Gaskets for Exterior Fixtures:  Use heat- and aging-resistant resilient gaskets to 

seal and cushion lenses and refractors in fixture doors. 

K. Exterior wall mounted fixtures shall be vandal resistant. Housing material shall be die case or extruded 

aluminum with all welds & fasteners concealed.  All exposed hardware shall be stainless steel 

construction unless otherwise noted. 

L. Variations in finishes are unacceptable in the same piece. Variations in finishes of adjoining components 

are acceptable if they are within the range of approved Samples and if they can be and are assembled or 

installed to minimize contrast. 

2.6 LIGHTING FIXTURE SUPPORT COMPONENTS 

A. Comply with Section 260529 "Hangers and Supports for Electrical Systems." 

B. Single-Stem Hangers:  1/2-inch steel tubing with swivel ball fittings and ceiling canopy.  Finish same as 

fixture. 

C. Twin-Stem Hangers:  Two, 1/2-inch steel tubes with single canopy designed to mount a single fixture.  

Finish same as fixture. 

D. Wires:  ASTM A 641/A 641M, Class 3, soft temper, zinc-coated steel, 12 gage.  

E. Wires for Humid Spaces:  ASTM A 580/A 580M, Composition 302 or 304, annealed stainless steel, 12 

gage. 

F. Aircraft Cable Hangers:  Stainless steel hardware and tool-less adjustable.  

G. Rod Hangers:  3/16-inch minimum diameter, cadmium-plated, threaded steel rod. 

H. Exterior wall mounted fixtures shall be securely mounted.  Plastic anchors are not allowed. 

I. Mountings, Fasteners, and Appurtenances:  Corrosion-resistant items compatible with support 

components. 



NC Department of Natural and Cultural Resources  January 19, 2024 

Division of Parks and Recreation 

Umstead State Park Campground Improvements  
SCO ID # 16-14421-01A 

 

INTERIOR-EXTERIOR LIGHTING 265100-7 

1. Materials:  Shall not cause galvanic action at contact points. 

2. Anchor Bolts, Leveling Nuts, Bolt Caps, and Washers:  Hot-dip galvanized after fabrication unless 

otherwise indicated. 

3. Anchor-Bolt Template:  Plywood or steel. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with NECA 1. 

B. Install luminaires level, plumb, and square with ceilings and walls unless otherwise indicated. 

C. Do not share neutrals on any lighting circuits. 

D. Supports: Comply with NFPA 70 for minimum fixture supports. 

1. Sized and rated for luminaire weight. 

2. Able to maintain luminaire position after cleaning. 

3. Provide support for luminaire without causing deflection of ceiling or wall. 

4. Luminaire mounting devices shall be capable of supporting a horizontal force of 100 percent of 

luminaire weight and vertical force of 400 percent of luminaire weight. 

E. Flush-Mounted Luminaire Support: 

1. Secured to outlet box. 

2. Attached to ceiling structural members at four points equally spaced around circumference of 

luminaire. 

3. Trim ring flush with finished surface. 

4. Refer to drawings for additional requirements. 

F. Suspended Lighting Fixture Support: 

1. Pendants and Rods:  Where longer than 48 inches brace to limit swinging. 

2. Stem-Mounted, Single-Unit Fixtures:  Suspend with twin-stem hangers. 

3. Continuous Rows:  Use tubing or stem for wiring at one point and tubing or rod for suspension for 

each unit length of fixture chassis, including one at each end. 

G. Wall-Mounted Luminaire Support: 

1. Attached to structural members in walls 

2. Do not attach luminaires directly to gypsum board. 

H. Ceiling-Grid-Mounted Luminaires: 

1. Secure to any required outlet box. 

2. Use approved devices and support components to connect luminaire to ceiling grid and building 

structure. 

3. Where a recessed fixture replaces a section or part of a ceiling tile, fixture is to be supported at the 

two (2) opposite ends to the steel frame of the building. Supports shall be provided with the same 

type of wire as used to support the lay-in ceiling track and shall be distinguished by color and tag. 
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Attach end of the wire to one corner of the luminaire and the other end to the buildings structural 

system. The lay-in luminaire shall then be screwed to the main runners of the lay-in ceiling track 

at all four (4) corners using sheet metal screws. For fire rated suspended ceiling, luminaire shall be 

supported to the building structure as per the ceiling design criteria, luminaire shall then be 

screwed to the main runners of the suspended ceiling track at all four (4) corners using sheet metal 

screws. 

4. Refer to drawings for additional requirements. 

I. Exit signs shall not be switched and shall remain on at all times. 

J. Adjust aimable lighting fixtures to provide required light intensities. 

K. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and Cables." 

3.2 IDENTIFICATION 

A. Identify system components, wiring, cabling, and terminals. Comply with requirements for identification 

specified in Section 260553 "Identification for Electrical Systems." 

3.3 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Operational Test: After installing luminaires, switches, and accessories, and after electrical 

circuitry has been energized, test units to confirm proper operation. 

2. Test for Emergency Lighting:  Interrupt power supply to demonstrate proper operation. Verify 

transfer from normal power to emergency power and retransfer to normal. 

 

a. Perform a test on each exit sign, emergency fluorescent power unit and emergency lighting 

unit after it is permanently installed and charged for a minimum of 24 hours. Battery shall 

be tested for 90 minutes, in accordance with NEC 700. The battery test shall be done 10 

days prior to final inspection by the State Construction Office. Any unit which fails the test 

must be repaired or replaced and tested again. Copy of the test report shall be sent to the 

State Construction Office. 

B. Luminaire will be considered defective if it does not pass operation tests and inspections. 

C. Prepare a written report of tests, inspections, observations, and verifications indicating and interpreting 

results.  If adjustments are made to lighting system, retest to demonstrate compliance with standards. 

END OF SECTION 265100 


