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DIVISION 26 - ELECTRICAL

SECTION 26 05 19
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1 GENERAL

1.01 SUBMITTALS

PART 2 PRODUCTS

2.01 CONDUCTOR AND CABLE APPLICATIONS

A.

moow

Do not use conductors and cables for applications other than as permitted by NFPA 70 and product listing.

Provide single conductor building wire installed in suitable raceway unless otherwise indicated, permitted, or required.
Nonmetallic-sheathed cable is not permitted.

Armored cable is not permitted.

Metal-clad cable is permitted only as follows:
1. Where not otherwise restricted, may be used:
a. Where concealed above accessible ceilings for final connections from junction boxes to luminaires.
2. In addition to other applicable restrictions, may not be used:
Unless approved by Owner.
Where not approved for use by the authority having jurisdiction.
Where exposed to view.
Where exposed to damage.
For damp, wet, or corrosive locations, unless provided with a PVC jacket listed as suitable for those locations.
For isolated ground circuits, unless provided with an additional isolated/insulated grounding conductor.
. For patient care areas of health care facilities requiring redundant grounding.
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2.02 CONDUCTOR AND CABLE GENERAL REQUIREMENTS

A
B.
C.
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Provide products that comply with requirements of NFPA 70.
Provide products listed, classified, and labeled as suitable for the purpose intended.

Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring, connectors, etc. as required for a complete operating
system.

Comply with NEMA WC 70.
Thermoplastic-Insulated Conductors and Cables: Listed and labeled as complying with UL 83.
Thermoset-Insulated Conductors and Cables: Listed and labeled as complying with UL 44.

Conductor Material:
1. Provide copper conductors except where aluminum conductors are specifically indicated or permitted for substitution. Conductor sizes
indicated are based on copper unless specifically indicated as aluminum. Conductors designated with the abbreviation "AL" indicate

aluminum.
a. Substitution of aluminum conductors for copper is permitted, when approved by Owner and authority having jurisdiction, only for the
following:

1) Services: Copper conductors size 1/0 AWG and larger.
2) Feeders: Copper conductors size 1/0 AWG and larger.
b.  Where aluminum conductors are substituted for copper, comply with the following:
1)  Size aluminum conductors to provide, when compared to copper sizes indicated, equivalent or greater ampacity and
equivalent or less voltage drop.
2) Increase size of raceways, boxes, wiring gutters, enclosures, etc. as required to accommodate aluminum conductors.
2. Copper Conductors: Soft drawn annealed, 98 percent conductivity, uncoated copper conductors complying with ASTM B3, ASTM B8, or
ASTM B787/B787M unless otherwise indicated.
3. Tinned Copper Conductors: Comply with ASTM B33.
4. Aluminum Conductors (only where specifically indicated or permitted for substitution): AA-8000 series aluminum alloy conductors
recognized by ASTM B800 and compact stranded in accordance with ASTM B801 unless otherwise indicated.

Conductor Color Coding:

1. Color code conductors as indicated unless otherwise required by the authority having jurisdiction. Maintain consistent color coding
throughout project.

2. Color Coding Method: Integrally colored insulation.

3. Color Code:
a. Equipment Ground, All Systems: Green.

2.03 SINGLE CONDUCTOR BUILDING WIRE

A
B.
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Description: Single conductor insulated wire.

Conductor Stranding:

1. Feeders and Branch Circuits:
a. Size 10 AWG and Smaller: Solid.
b. Size 8 AWG and Larger: Stranded.

Insulation Voltage Rating: 600 V.

Insulation:
1. Copper Building Wire: Type THHN/THWN or THHN/THWN-2.

2.04 METAL-CLAD CABLE

A.

B.
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F.
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Description: NFPA 70, Type MC cable listed and labeled as complying with UL 1569, and listed for use in classified firestop systems to be
used.

Conductor Stranding:
1. Size 10 AWG and Smaller: Solid.
2. Size 8 AWG and Larger: Stranded.

Insulation Voltage Rating: 600 V.
Insulation: Type THHN, THHN/THWN, or THHN/THWN-2.

Grounding: Full-size integral equipment grounding conductor.
1. Provide additional isolated/insulated grounding conductor.

Armor: Steel, interlocked tape.
Provide PVC jacket applied over cable armor.

2.05 WIRING CONNECTORS

A.

Description: Wiring connectors appropriate for the application, suitable for use with the conductors to be connected, and listed as complying
with UL 486A-486B or UL 486C as applicable.

2.06 ACCESSORIES

A
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D.

Electrical Tape:

1. Vinyl Insulating Electrical Tape: Complying with ASTM D3005 and listed as complying with UL 510; minimum thickness of 7 mil;
resistant to abrasion, corrosion, and sunlight; conformable for application down to 0 degrees F and suitable for continuous temperature
environment up to 221 degrees F.

Oxide Inhibiting Compound: Listed; suitable for use with the conductors or cables to be installed.

Wire Pulling Lubricant:

1. Listed and labeled as complying with UL 267.

2. Suitable for use with conductors/cables and associated insulation/jackets to be installed.
3. Suitable for use at installation temperature.

Cable Ties: Material and tensile strength rating suitable for application.

PART 3 EXECUTION
3.01 INSTALLATION

A.
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Circuiting Requirements:
1. Include circuit lengths required to install connected devices within 10 ft of location indicated.
2. Maintain separation of Class 1, Class 2, and Class 3 remote-control, signaling, and power-limited circuits in accordance with NFPA 70.

Install products in accordance with manufacturer's instructions.
Perform work in accordance with NECA 1 (general workmanship).
Install aluminum conductors in accordance with NECA 104.

Install metal-clad cable (Type MC) in accordance with NECA 120.

Secure and support conductors and cables in accordance with NFPA 70 using suitable supports and methods approved by the authority
having jurisdiction. Provide independent support from building structure. Do not provide support from raceways, piping, ductwork, or other
systems.

Terminate cables using suitable fittings.
Install conductors with a minimum of 12 inches of slack at each outlet.
Make wiring connections using specified wiring connectors.

1. Connections for Aluminum Conductors: Fill connectors with oxide inhibiting compound where not pre-filled by manufacturer.

Insulate splices and taps that are made with uninsulated connectors using methods suitable for the application, with insulation and
mechanical strength at least equivalent to unspliced conductors.

Install firestopping to preserve fire resistance rating of partitions and other elements, using materials and methods specified in Section 07 84
00.

Unless specifically indicated to be excluded, provide final connections to all equipment and devices, including those furnished by others, as
required for a complete operating system.

SECTION 26 05 26
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 GENERAL

1.01 SUBMITTALS

PART 2 PRODUCTS

2.01 GROUNDING AND BONDING REQUIREMENTS

A
B.

C.

Do not use products for applications other than as permitted by NFPA 70 and product listing.

Unless specifically indicated to be excluded, provide all required components, conductors, connectors, conduit, boxes, fittings, supports,
accessories, etc. as necessary for a complete grounding and bonding system.

Where conductor size is not indicated, size to comply with NFPA 70 but not less than applicable minimum size requirements specified.

Isolated Ground System:

1. Where isolated ground receptacles or other isolated ground connections are indicated or required, provide separate isolated/insulated
equipment grounding conductors.

2. Connect isolated/insulated equipment grounding conductors only to separate isolated/insulated equipment ground busses.

3. Connect the isolated/insulated equipment grounding conductors to the solidly bonded equipment ground bus only at the service
disconnect or separately derived system disconnect. Do not make any other connections between isolated ground system and normal
equipment ground system on the load side of this connection.

2.02 GROUNDING AND BONDING COMPONENTS

A

General Requirements:
1. Provide products listed, classified, and labeled as suitable for the purpose intended.
2. Provide products listed and labeled as complying with UL 467 where applicable.

Conductors for Grounding and Bonding, in Addition to Requirements of Section 26 05 26:
1. Use insulated copper conductors unless otherwise indicated.
a. Exceptions:
1) Use bare copper conductors where installed underground in direct contact with earth.
2) Use bare copper conductors where directly encased in concrete (not in raceway).

Connectors for Grounding and Bonding:

1. Description: Connectors appropriate for the application and suitable for the conductors and items to be connected; listed and labeled as
complying with UL 467.

2. Unless otherwise indicated, use exothermic welded connections for underground, concealed and other inaccessible connections.

3. Unless otherwise indicated, use mechanical connectors, compression connectors, or exothermic welded connections for accessible
connections.

PART 3 EXECUTION
3.01 INSTALLATION

A
B.
C.

Install products in accordance with manufacturer's instructions.
Perform work in accordance with NECA 1 (general workmanship).

Make grounding and bonding connections using specified connectors.
1. Remove nonconductive paint, enamel, or similar coating at threads, contact points, and contact surfaces.

SECTION 26 05 33.13
CONDUIT FOR ELECTRICAL SYSTEMS

PART 1 GENERAL
PART 2 PRODUCTS
2.01 CONDUIT APPLICATIONS

A.

B.

Do not use conduit and associated fittings for applications other than as permitted by NFPA 70, manufacturer's instructions, and product
listing.
Unless otherwise indicated and where not otherwise restricted, use conduit types indicated for specified applications. Where more than one

listed application applies, comply with most restrictive requirements. Where conduit type for particular application is not specified, use
galvanized steel rigid metal conduit.

Underground:

1. Under Slab on Grade: Use galvanized steel rigid metal conduit (RMC) or rigid PVC conduit.

2. Where rigid polyvinyl chloride (PVC) conduit is provided, transition to galvanized steel rigid metal conduit (RMC) where emerging from
underground.

Concealed Within Hollow Stud Walls: Use galvanized steel intermediate metal conduit (IMC) or galvanized steel electrical metallic tubing
(EMT).

Concealed Above Accessible Ceilings: Use galvanized steel electrical metallic tubing (EMT).

Interior, Damp or Wet Locations: Use galvanized steel rigid metal conduit (RMC) or galvanized steel intermediate metal conduit (IMC).

Exposed, Interior, Not Subject to Physical Damage: Use galvanized steel intermediate metal conduit (IMC) or galvanized steel electrical
metallic tubing (EMT).

Exposed, Interior, Subject to Physical Damage: Use galvanized steel rigid metal conduit (RMC) or stainless steel electrical metallic tubing
(EMT).
1. Locations subject to physical damage include, but are not limited to:

a. Where exposed below 8 feet, except within electrical and communication rooms or closets.

2.02 CONDUIT - GENERAL REQUIREMENTS

A
B.
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Comply with NFPA 70.

Provide conduit, fittings, supports, and accessories required for complete raceway system.

Provide products listed, classified, and labeled as suitable for purpose intended.

Where conduit size is not indicated, size to comply with NFPA 70 but not less than applicable minimum size requirements specified.

2.03 GALVANIZED STEEL RIGID METAL CONDUIT (RMC)

A.

B.

Description: NFPA 70, Type RMC galvanized steel rigid metal conduit complying with ANSI C80.1 and listed and labeled as complying with
UL 6.

Fittings:

1. Nonhazardous Locations: Use fittings complying with NEMA FB 1 and listed and labeled as complying with UL 514B or UL 6.

2. Material: Use steel or malleable iron.

3. Connectors and Couplings: Use threaded type fittings only. Threadless fittings, including set screw and compression/gland types, are
not permitted.

2.04 GALVANIZED STEEL INTERMEDIATE METAL CONDUIT (IMC)

A

B.

Description: NFPA 70, Type IMC galvanized steel intermediate metal conduit complying with ANSI C80.6 and listed and labeled as
complying with UL 1242.

Fittings:

1. Nonhazardous Locations: Use fittings complying with NEMA FB 1 and listed and labeled as complying with UL 514B or UL 1242.
2. Material: Use steel or malleable iron.

3. Connectors and Couplings: Use threaded type fittings only. Threadless fittings, including set screw and compression/gland types, are
not permitted.

2.05 GALVANIZED STEEL ELECTRICAL METALLIC TUBING (EMT)

A

B.

Description: NFPA 70, Type EMT galvanized steel electrical metallic tubing complying with ANSI C80.3 and listed and labeled as complying
with UL 797.
Fittings:
1. Description: Fittings complying with NEMA FB 1 and listed and labeled as complying with UL 514B.
2. Material: Use steel or malleable iron.
3. Connectors and Couplings: Use compression/gland or set-screw type.
a. Do not use indenter type connectors and couplings.

2.06 RIGID POLYVINYL CHLORIDE (PVC) CONDUIT

Description: NFPA 70, Type PVC rigid polyvinyl chloride conduit complying with NEMA TC 2 and listed and labeled as complying with UL
651; Schedule 40 unless otherwise indicated, Schedule 80 where subject to physical damage; rated for use with conductors rated 90 degrees
C.

Fittings:

1. Manufacturer: Same as manufacturer of conduit to be connected.

2. Description: Fittings complying with NEMA TC 3 and listed and labeled as complying with UL 651; material to match conduit.

2.07 ACCESSORIES

A

B.
C.

Conduit Joint Compound: Corrosion-resistant, electrically conductive compound listed as complying with UL 2419; suitable for use with
conduit to be installed.

Pull Strings: Use nylon or polyester tape with average breaking strength of not less than 1,250 Ibf.

Foam Conduit Sealant:
1. Removable, two-part, closed-cell foam, specifically designed for sealing conduit openings against water, moisture, gases, and dust.
2. Suitable for use with conductors/cables and associated insulation/jackets to be installed.

PART 3 EXECUTION
3.01 INSTALLATION
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Install products in accordance with manufacturer's instructions.

Install conduit in accordance with NECA 1.

Galvanized Steel Rigid Metal Conduit (RMC): Install in accordance with NECA 101.
Intermediate Metal Conduit (IMC): Install in accordance with NECA 101.

Rigid Polyvinyl Chloride (PVC) Conduit: Install in accordance with NECA 111.

Conduit Routing:
1.  Conceal conduits unless specifically indicated to be exposed.
2. Arrange conduit to provide no more than equivalent of four 90-degree bends between pull points.

Conduit Support:

1. Secure and support conduits in accordance with NFPA 70 using suitable supports and methods approved by authorities having
jurisdiction; see Section 26 05 29.

2. Provide independent support from building structure. Do not provide support from piping, ductwork, or other systems.

Connections and Terminations:

1. Use approved zinc-rich paint or conduit joint compound on field-cut threads of galvanized steel conduits prior to making connections.

2.  Where two threaded conduits must be joined and neither can be rotated, use three-piece couplings or split couplings. Do not use
running threads.

3. Terminate threaded conduits in boxes and enclosures using threaded hubs or double lock nuts for dry locations and raintight hubs for
wet locations.

4. Provide insulating bushings, insulated throats, or listed metal fittings with smooth, rounded edges at conduit terminations to protect

conductors.

Penetrations:

1. Do not penetrate or otherwise notch or cut structural members, including footings and grade beams, without approval of Structural
Engineer.

2. Provide sleeves for penetrations as indicated or as required to facilitate installation. Set sleeves flush with exposed surfaces unless
otherwise indicated or required.

3.  Where conduits penetrate waterproof membrane, seal as required to maintain integrity of membrane.

4. Make penetrations for roof-mounted equipment within associated equipment openings and curbs where possible to minimize roofing
system penetrations. Where penetrations are necessary, seal as indicated or as required to preserve integrity of roofing system and
maintain roof warranty.

5. Install firestopping to preserve fire resistance rating of partitions and other elements; see Section 07 84 00.

Conduit Movement Provisions: Where conduits are subject to movement, provide expansion and expansion/deflection fittings to prevent

damage to enclosed conductors or connected equipment. This includes, but is not limited to:

1. Where conduits cross structural joints intended for expansion, contraction, or deflection.

2. Where calculated in accordance with NFPA 70 for rigid polyvinyl chloride (PVC) conduit installed above ground to compensate for
thermal expansion and contraction.

3. Where conduits are subject to earth movement by settlement or frost.

Conduit Sealing:
1. Use foam conduit sealant to prevent entry of moisture and gases. This includes, but is not limited to:
a. Where conduits enter building from outside.
b. Where service conduits enter building from underground distribution system.
c. Where conduits enter building from underground.
d. Where conduits may transport moisture to contact live parts.
2.  Where conduits cross barriers between areas of potential substantial temperature differential, use foam conduit sealant at accessible
point near penetration to prevent condensation. This includes, but is not limited to:
a. Where conduits pass from outdoors into conditioned interior spaces.
b. Where conduits pass from unconditioned interior spaces into conditioned interior spaces.

Provide pull string in each empty conduit and in conduits where conductors and cables are to be installed by others. Leave minimum slack of
12 inches at each end.

SECTION 26 05 33.16
BOXES FOR ELECTRICAL SYSTEMS

PART 1 GENERAL
1.01 SUBMITTALS

A.

Product Data: Provide manufacturer's standard catalog pages and data sheets for cabinets and enclosures, boxes for hazardous (classified)
locations, floor boxes, and underground boxes/enclosures.

PART 2 PRODUCTS
2.01 BOXES

A.

C.

General Requirements:

1. Do not use boxes and associated accessories for applications other than as permitted by NFPA 70 and product listing.

2. Provide all boxes, fittings, supports, and accessories required for a complete raceway system and to accommodate devices and
equipment to be installed.

Provide products listed, classified, and labeled as suitable for the purpose intended.

Where box size is not indicated, size to comply with NFPA 70 but not less than applicable minimum size requirements specified.
Provide grounding terminals within boxes where equipment grounding conductors terminate.

utlet and Device Boxes Up to 100 cubic inches, Including Those Used as Junction and Pull Boxes:
Use sheet-steel boxes for dry locations unless otherwise indicated or required.
Use cast iron boxes or cast aluminum boxes for damp or wet locations unless otherwise indicated or required; furnish with compatible
weatherproof gasketed covers.
Use suitable concrete type boxes where flush-mounted in concrete.
Use suitable masonry type boxes where flush-mounted in masonry walls.
Use raised covers suitable for the type of wall construction and device configuration where required.
Use shallow boxes where required by the type of wall construction.
Do not use "through-wall" boxes designed for access from both sides of wall.
Sheet-Steel Boxes: Comply with NEMA OS 1, and list and label as complying with UL 514A.
Cast Metal Boxes: Comply with NEMA FB 1, and list and label as complying with UL 514A,; furnish with threaded hubs.
0. Boxes for Supporting Luminaires and Ceiling Fans: Listed as suitable for the type and weight of load to be supported; furnished with
fixture stud to accommodate mounting of luminaire where required.
11. Boxes for Ganged Devices: Use multigang boxes of single-piece construction. Do not use field-connected gangable boxes unless
specifically indicated or permitted.

Cabinets and Enclosures, Including Junction and Pull Boxes Larger Than 100 cubic inches:
1. Comply with NEMA EN 10250, and list and label as complying with UL 50 and UL 50E, or UL 508A.
2. Junction and Pull Boxes Larger Than 100 cubic inches:

a. Provide screw-cover or hinged-cover enclosures unless otherwise indicated.
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PART 3 EXECUTION
3.01 INSTALLATION

A.
B.

C.

Install products in accordance with manufacturer's instructions.

Install boxes in accordance with NECA 1 (general workmanship) and, where applicable, NECA 130, including mounting heights specified in
those standards where mounting heights are not indicated.

Arrange equipment to provide minimum clearances in accordance with manufacturer's instructions and NFPA 70.

Box Supports:
1.  Secure and support boxes in accordance with NFPA 70 and Section 26 05 29 using suitable supports and methods approved by the
authority having jurisdiction.
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