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SECTION 26 0534

CONDUIT

PART1 GENERAL
1.01 SECTIONINCLUDES

A. Galvanized steel rigid metal conduit (RMC).
Flexible metal conduit (FMC).
Electrical metallic tubing (EMT).
Electrical nonmetallic tubing (ENT).
Liquidtight flexible nonmetallic conduit (LFNC).

Conduit fittings.
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Conduit, fittings and conduit bodies.

1.02 RELATED REQUIREMENTS

Section 07 8400 - Firestopping.

Section 26 0526 - Grounding and Bonding for Electrical Systems.
Section 26 0529 - Hangers and Supports for Electrical Systems.
Section 26 0535 - Surface Raceways.

Section 26 0553 - Identification for Electrical Systems.

Section 26 0537 - Boxes.

Section 26 0553 - Identification for Electrical Systems: Identification products and requirements.
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Section 26 2701 - Electrical Service Entrance: Additional requirements for electrical service conduits.
1.03 REFERENCE STANDARDS
A. ANSIC80.1 - American National Standard for Electrical Rigid Steel Conduit (ERSC); 2005.
B. ANSIC80.3 - American National Standard for Steel Electrical Metallic Tubing (EMT); 2005.
C. ANSIC80.6 - American National Standard for Electrical Intermediate Metal Conduit (EIMC); 2005.
D

NECA 1 - Standard for Good Workmanship in Electrical Construction; National Electrical Contractors
Association; 2010.

E. NECA 101 - Standard for Installing Steel Conduits (Rigid, IMC, EMT); National Electrical Contractors
Association; 2006.

F. NECA 111 - Standard for Installing Nonmetallic Raceways (RNC, ENT, LFNC); National Electrical
Contractors Association; 2003.

G. NEMAFB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic Tubing,
and Cable; National Electrical Manufacturers Association; 2012 (ANSI/NEMA FB 1).

H. NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Conduit; National Electrical Manufacturers
Association; 2003.

I.  NEMA TC 3 - Polyvinyl Chloride (PVC) Fittings for Use with Rigid PVC Conduit and Tubing; National
Electrical Manufacturers Association; 2004.

J. NEMA TC 13 - Electrical Nonmetallic Tubing (ENT); National Electrical Manufacturers Association;
2005.
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NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition Adopted
by Authority Having Jurisdiction, Including All Applicable Amendments and Supplements.

UL 1 - Flexible Metal Conduit; Current Edition, Including All Revisions.

UL 514B - Conduit, Tubing, and Cable Fittings; Current Edition, Including All Revisions.

UL 651 - Schedule 40 and 80 Rigid PVC Conduit and Fittings; Current Edition, Including All Revisions.
UL 797 - Electrical Metallic Tubing-Steel; Current Edition, Including All Revisions.

UL 1242 - Electrical Intermediate Metal Conduit-Steel; Current Edition, Including All Revisions.

UL 1653 - Electrical Nonmetallic Tubing; Current Edition, Including All Revisions.

UL 1660 - Liquid-Tight Flexible Nonmetallic Conduit; Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A.

B.

Coordination:

1. Coordinate minimum sizes of conduits with the actual conductors to be installed, including
adjustments for conductor sizes increased for voltage drop.

2. Coordinate the arrangement of conduits with structural members, ductwork, piping, equipment and
other potential conflicts installed under other sections or by others.

3. Verify exact conduit termination locations required for boxes, enclosures, and equipment installed
under other sections or by others.

4.  Coordinate the work with other trades to provide roof penetrations that preserve the integrity of the
roofing system and do not void the roof warranty.

5. Notify Strategic Energy Solutions, Inc. of any conflicts with or deviations from the contract
documents. Obtain direction before proceeding with work.

Sequencing:
1. Do not begin installation of conductors and cables until installation of conduit is complete between
outlet, junction and splicing points.

1.05 SUBMITTALS

A.

B.
C.

E.

See Section 01 3000 - Administrative Requirements for submittals procedures.

Product Data: Provide manufacturer's standard catalog pages and data sheets for conduits and fittings.

Shop Drawings:
1. Indicate proposed arrangement for conduits to be installed within structural concrete slabs, where
permitted.

2. Include proposed locations of roof penetrations and proposed methods for sealing.

Product Data: Provide for metallic conduit, flexible metal conduit, liquidtight flexible metal conduit,
metallic tubing, nonmetallic conduit, flexible nonmetallic conduit, nonmetallic tubing, fittings, and
conduit bodies.

Project Record Documents: Accurately record actual routing of conduits larger than 2 inches.

1.06 QUALITY ASSURANCE

A.

B.

Conform to requirements of NFPA 70.

Products: Listed and classified by Underwriters Laboratories Inc. as suitable for purpose specified and
shown.

1.07 DELIVERY, STORAGE, AND HANDLING

A.

B.
C.
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Receive, inspect, handle, and store conduit and fittings in accordance with manufacturer's instructions.
Accept conduit on site. Inspect for damage.

Protect conduit from corrosion and entrance of debris by storing above grade. Provide appropriate
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D.

covering,

Protect PVC conduit from sunlight.

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 and
product listing.

Unless otherwise indicated and where not otherwise restricted, use the conduit types indicated for the
specified applications. Where more than one listed application applies, comply with the most restrictive
requirements. Where conduit type for a particular application is not specified, use galvanized steel rigid
metal conduit.

Concealed Above Accessible Ceilings: Use galvanized steel rigid metal conduit, intermediate metal
conduit (IMC), or electrical metallic tubing (EMT).

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

Exposed, Interior, Subject to Physical Damage: Use galvanized steel rigid metal conduit or intermediate
metal conduit (IMC).
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.
b.  Where exposed below 20 feet in warehouse areas.

2.02 CONDUIT REQUIREMENTS

A.

Existing Work: Where existing conduits are indicated to be reused, they may be reused only where they
comply with specified requirements, are free from corrosion, and integrity is verified by pulling a mandrel
through them.

Electrical Service Conduits: Also comply with Section 26 2701.
Provide all conduit, fittings, supports, and accessories required for a complete raceway system.

Provide products listed, classified, and labeled by Underwriter's Laboratories Inc. (UL) or testing firm
acceptable to authority having jurisdiction as suitable for the purpose indicated.

Minimum Conduit Size, Unless Otherwise Indicated:

1. Branch Circuits: 1/2 inch (16 mm) trade size.

2. Branch Circuit Homeruns: 3/4 inch (21 mm) trade size.
3. Control Circuits: 1/2 inch (16 mm) trade size.

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

2.03 INTERMEDIATE METAL CONDUIT (IMC)

A.

134003

Manufacturers:

1. Allied Tube & Conduit: www.alliedeg.com.

2. Republic Conduit: www.republic-conduit.com.

3. Wheatland Tube Company: www.wheatland.com.

4. Substitutions: See Section 01 6000 - Product Requirements.

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. Manufacturers:
a.  Bridgeport Fittings Inc: www.bptfittings.com.
b.  0O-Z/Gedney, a brand of Emerson Industrial Automation: www.emersonindustrial.com.
c.  Thomas & Betts Corporation: www.tnb.com.
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d.  Substitutions: See Section 01 6000 - Product Requirements.
2. Non-Hazardous Locations: Use fittings complying with NEMA FB 1 and listed and labeled as
complying with UL 514B.
Material: Use steel or malleable iron.
4. Connectors and Couplings: Use threaded type fittings only. Threadless set screw and compression
(gland) type fittings are not permitted.

2.04 FLEXIBLE METAL CONDUIT (FMC)

(98]

A. Manufacturers:
1. AFC Cable Systems, Inc: www.afcweb.com.
2. Electri-Flex Company: www.electriflex.com.
3. International Metal Hose: www.metalhose.com.

B. Description: NFPA 70, Type FMC standard wall steel flexible metal conduit listed and labeled as
complying with UL 1, and listed for use in classified firestop systems to be used.

C. Fittings:

1.  Manufacturers:
a.  Bridgeport Fittings Inc: www.bptfittings.com.
b. 0-Z/Gedney,a brand of Emerson Industrial Automation: www.emersonindustrial.com.
c. Thomas & Betts Corporation: www.tnb.com.
d.  Substitutions: See Section 01 6000 - Product Requirements.

2. Description: Fittings complying with NEMA FB 1 and listed and labeled as complying with UL
514B.

3. Material: Use steel or malleable iron.

D. Description: Interlocked steel construction.
E. Fittings: NEMAFB 1.
2.05 ELECTRICAL METALLIC TUBING (EMT)

A. Manufacturers:
1. Allied Tube & Conduit: www.alliedeg.com.
2. Beck Manufacturing, Inc: www.beckmfg.com.
3. Wheatland Tube Company: www.wheatland.com.
4. Substitutions: See Section 01 6000 - Product Requirements.

B. Description: NFPA 70, Type EMT steel electrical metallic tubing complying with ANSI C80.3 and listed
and labeled as complying with UL 797.

C. Fittings:
1.  Manufacturers:
2. Description: Fittings complying with NEMA FB 1 and listed and labeled as complying with UL

514B.

3. Material: Use steel or malleable iron.

4. Connectors and Couplings: Use compression (gland) or set-screw type.
a. Do not use indenter type connectors and couplings.

D. Description: ANSIC80.3; galvanized tubing.
E. Fittings and Conduit Bodies: NEMA FB 1; steel or malleable iron compression type.
2.06 ELECTRICAL NONMETALLIC TUBING (ENT)

A. Manufacturers:
1.  Beck Manufacturing, Inc: www.beckmfg.com.
2. Cantex Inc: www.cantexinc.com.
3. Carlon, a brand of Thomas & Betts Corporation: www.carlon.com.

B. Description: NFPA 70, Type ENT electrical nonmetallic tubing complying with NEMA TC 13 and listed
and labeled as complying with UL 1653. :
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C. Fittings:
1.  Manufacturer: Same as manufacturer of ENT to be connected.

2. Use solvent-welded type fittings.
3. Solvent-Welded Fittings: Rigid PVC fittings complying with NEMA TC 3 and listed and labeled as
complying with UL 651; suitable for use with ENT.

2.07 LIQUIDTIGHT FLEXIBLE NONMETALLIC CONDUIT (LFNC)

A. Manufacturers:
1. AFC Cable Systems, Inc: www.afcweb.com.
2. Electri-Flex Company: www.electriflex.com.
3. International Metal Hose: www.metalhose.com.
4.  Substitutions: See Section 01 6000 - Product Requirements.

B. Description: NFPA 70, Type LFNC liquidtight flexible nonmetallic conduit listed and labeled as
complying with UL 1660.
C. Fittings:
1. Manufacturer: Same as manufacturer of conduit to be connected.
2. Description: Fittings complying with NEMA FB 1 and listed and labeled as complying with UL
514B; suitable for the type of conduit to be connected.

PART 3 EXECUTION
3.01 EXAMINATION
A. Verify that field measurements are as shown on drawings.
Verify that mounting surfaces are ready to receive conduits.
Verify that conditions are satisfactory for installation prior to starting work.

Verify routing and termination locations of conduit prior to rough-in.
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Conduit routing is shown on drawings in approximate locations unless dimensioned. Route as required
to complete wiring system.

3.02 INSTALLATION

A. Install products in accordance with manufacturer's instructions.

B. Install conduit in a neat and workmanlike manner in accordance with NECA 1.
Install galvanized steel rigid metal conduit (RMC) in accordance with NECA 101.
Install intermediate metal conduit (IMC) in accordance with NECA 101.

Install electrical nonmetallic tubing (ENT) in accordance with NECA 111.

Install liquidtight flexible nonmetallic conduit (LFNC) in accordance with NECA 111.
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Conduit Routing:
1. Unless dimensioned, conduit routing indicated is diagrammatic.
2. When conduit destination is indicated and routing is not shown, determine exact routing required.
3. Conceal all conduits unless specifically indicated to be exposed.
4. Conduits in the following areas may be exposed, unless otherwise indicated:
a.  Electrical rooms.
b.  Mechanical equipment rooms.
c.  Within joists in areas with no ceiling.
5. Unless otherwise approved, do not route conduits exposed:
a.  Across floors.
b.  Across roofs.
c.  Across top of parapet walls.
6.  Arrange conduit to maintain adequate headroom, clearances, and access.
7. Arrange conduit to provide no more than the equivalent of four 90 degree bends between pull
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points.

Arrange conduit to provide no more than 150 feet between pull points.

. Route conduits above water and drain piping where possible.

10. Arrange conduit to prevent moisture traps. Provide drain fittings at low points and at sealing
fittings where moisture may collect.

11. Maintain minimum clearance of 6 inches between conduits and piping for other systems.

12. Maintain minimum clearance of 12 inches between conduits and hot surfaces. This includes, but is
not limited to:
a.  Heaters.
b.  Hot water piping.

13.  Group parallel conduits in the same area together on a common rack.

© o

H. Conduit Support:

1. Secure and support conduits in accordance with NFPA 70 and Section 26 0529 using suitable
supports and methods approved by the authority having jurisdiction.

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

3. Installation Above Suspended Ceilings: Do not provide support from ceiling support system. Do
not provide support from ceiling grid or allow conduits to lay on ceiling tiles.

4.  Use conduit strap to support single surface-mounted conduit.
a.  Use clamp back spacer with conduit strap for damp and wet locations to provide space

between conduit and mounting surface.

5. Use metal channel (strut) with accessory conduit clamps to support multiple parallel
surface-mounted conduits.

6.  Use trapeze hangers assembled from threaded rods and metal channel (strut) with accessory
conduit clamps to support multiple parallel suspended conduits.

7. Use of spring steel conduit clips for support of conduits is not permitted.

8.  Use of wire for support of conduits is not permitted.

[.  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. Use suitable adapters where required to transition from one type of conduit to another.

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

5. Provide insulating bushings or insulated throats at all conduit terminations to protect conductors.

6.  Secure joints and connections to provide maximum mechanical strength and electrical continuity.

J. Penetrations:
1. Do not penetrate or otherwise notch or cut structural members, including footings and grade
beams, without approval of Structural Engineer.
2. Make penetrations perpendicular to surfaces unless otherwise indicated.
3. Provide sleeves for penetrations as indicated or as required to facilitate installation. Set sleeves
flush with exposed surfaces unless otherwise indicated or required.
4.  Conceal bends for conduit risers emerging above ground.
5. Seal interior of conduits entering the building from underground at first accessible point to prevent
entry of moisture and gases.
Where conduits penetrate waterproof membrane, seal as required to maintain integrity of membrane.
7.  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. Include
proposed locations of penetrations and methods for sealing with submittals.
8. Install firestopping to preserve fire resistance rating of partitions and other elements, using
materials and methods specified in Section 07 8400.

IS

K. 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
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includes, but is not limited to:
1. Where conduits cross structural joints intended for expansion, contraction, or deflection.
2. Where conduits are subject to earth movement by settlement or frost.

L. Condensation Prevention: Where conduits cross barriers between areas of potential substantial
temperature differential, provide sealing fitting or approved sealing compound at an accessible point near
the penetration to prevent condensation. This includes, but is not limited to:

1. Where conduits pass from outdoors into conditioned interior spaces.
2. Where conduits pass from unconditioned interior spaces into conditioned interior spaces.

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

N. Provide grounding and bonding in accordance with Section 26 0526.
3.03 FIELD QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements, for additional requirements.

B. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by manufacturer.
Replace components that exhibit signs of corrosion.

C. Correct deficiencies and replace damaged or defective conduits.

3.04 CLEANING

A. Clean interior of conduits to remove moisture and foreign matter.

3.05 PROTECTION

A. Immediately after installation of conduit, use suitable manufactured plugs to provide protection from
entry of moisture and foreign material and do not remove until ready for installation of conductors.

END OF SECTION
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SECTION 26 0535

SURFACE RACEWAYS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Surface raceway systems.

B. Wireways.
1.02 RELATED REQUIREMENTS

A. Section 26 0526 - Grounding and Bonding for Electrical Systems.
Section 26 0529 - Hangers and Supports for Electrical Systems.
Section 26 0534 - Conduit.
Section 26 0537 - Boxes.
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Section 26 0553 - Identification for Electrical Systems: Identification products and requirements.
F.  Section 26 2726 - Wiring Devices.
1.03 REFERENCE STANDARDS

A. NECA1 - Standard for Good Workmanship in Electrical Construction; National Electrical Contractors
Association; 2010.

B. NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition Adopted
by Authority Having Jurisdiction, Including All Applicable Amendments and Supplements.

C. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2008.
D. UL 870 - Wireways, Auxiliary Gutters, and Associated Fittings; Current Edition, Including All Revisions.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate the placement of raceways with millwork, furniture, equipment, etc. installed under
other sections or by others.
2. Coordinate rough-in locations of outlet boxes provided under Section 26 0537 and conduit
provided under Section 26 0534 as required for installation of raceways provided under this section.
3. Verify minimum sizes of raceways with the actual conductors and components to be installed.

B. Sequencing:
1. Do not install raceways until final surface finishes and painting are complete.
2. Do not begin installation of conductors and cables until installation of raceways is complete
between outlet, junction and splicing points.

1.05 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data: Provide manufacturer's standard catalog pages and data sheets including dimensions,
knockout sizes and locations, materials, fabrication details, finishes, service condition requirements, and
accessories.

1. Surface Raceway Systems: Include information on fill capacities for conductors and cables.

C.  Shop Drawings:
1.06 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.
1.07 DELIVERY, STORAGE, AND HANDLING
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A.

Receive, inspect, handle, and store products in accordance with manufacturer's instructions.

PART 2 PRODUCTS
2.01 RACEWAY REQUIREMENTS

A.
B.

C.

Provide all components, fittings, supports, and accessories required for a complete raceway system.

Provide products listed, classified, and labeled by Underwriter's Laboratories Inc. (UL), Intertek (ETL), or
testing firm acceptable to authority having jurisdiction as suitable for the purpose indicated.

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

2.02 SURFACE RACEWAY SYSTEMS

A.

Manufacturers:

1. Hubbell Incorporated: www.hubbell-wiring.com.

2. Panduit, Inc: www.panduit.com.

3. Wiremold, a brand of Legrand North America, Inc: www.legrand.us.

2.03 WIREWAYS

A.

Manufacturers:

1. Cooper B-Line, a division of Cooper Industries: www.cooperindustries.com.
2. Hoffman, a brand of Pentair Technical Products: www.hoffmanonline.com.
3. Schneider Electric; Square D Products: www.schneider-electric.us.

Description: Lay-in wireways and wiring troughs with removable covers; listed and labeled as complying
with UL 870.

Wireway Type, Unless Otherwise Indicated:
1. Indoor Clean, Dry Locations: NEMA 250, Type 1, painted steel with screw-cover.

Finish for Painted Steel Wireways: Manufacturer's standard grey unless otherwise indicated.

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

2.04 SOURCE QUALITY CONTROL

A.

See Section 01 4000 - Quality Requirements, for additional requirements.

PART 3 EXECUTION
3.01 EXAMINATION

A.

B.

C.

D.

Verify that field measurements are as shown on the drawings.

Verify that outlet boxes and conduit terminations are installed in proper locations and are properly sized
in accordance with NFPA 70 to accommodate raceways.

Verify that mounting surfaces are ready to receive raceways and that final surface finishes are complete,
including painting.

Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

A.

B
C.
D
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Install products in accordance with manufacturer's instructions.
Install raceways in a neat and workmanlike manner in accordance with NECA 1.
Install raceways plumb and level.

Arrange wireways and associated raceway connections to comply with NFPA 70, including but not
limited to requirements for deflected conductors and wireways used as pullboxes. Increase size of
wireway where necessary.
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F.

G.

Secure and support raceways in accordance with Section 26 0529 at intervals complying with NFPA 70
and manufacturer's requirements.

Close unused raceway openings.

Provide grounding and bonding in accordance with Section 26 0526.

3.03 FIELD QUALITY CONTROL

A.
B.
C.

See Section 01 4000 - Quality Requirements, for additional requirements.

Inspect raceways for damage and defects.

Correct wiring deficiencies and replace damaged or defective raceways.

3.04 CLEANING

A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match original

factory finish.

3.05 PROTECTION

A. Protect installed raceways from subsequent construction operations.

134003

END OF SECTION
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SECTION 26 0537

BOXES
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Outlet and device boxes up to 100 cubic inches, including those used as junction and pull boxes.
Cabinets and enclosures, including junction and pull boxes larger than 100 cubic inches.
Floor boxes.
Wall and ceiling outlet boxes.

Floor boxes.
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Pull and junction boxes.
1.02 RELATED REQUIREMENTS
A. Section 07 8400 - Firestopping.
Section 08 3100 - Access Doors and Panels: Panels for maintaining access to concealed boxes.
Section 26 0526 - Grounding and Bonding for Electrical Systems.
Section 26 0529 - Hangers and Supports for Electrical Systems.
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Section 26 0534 - Conduit:

1. Conduit bodies and other fittings.

2. Additional requirements for locating boxes to limit conduit length and/or number of bends between
pulling points.

F.  Section 26 0535 - Surface Raceways:

G. Section 26 2726 - Wiring Devices:
1. Floor box service fittings.

H. Section 26 2716 - Electrical Cabinets and Enclosures.
I Section 26 2726 - Wiring Devices: Wall plates in finished areas.
1.03 REFERENCE STANDARDS

A. NECA1 - Standard for Good Workmanship in Electrical Construction; National Electrical Contractors
Association; 2010.

B. NECA 130 - Standard for Installing and Maintaining Wiring Devices; National Electrical Contractors
Association; 2010.

C. NEMAFB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic Tubing,
and Cable; National Electrical Manufacturers Association; 2012 (ANSI/NEMA FB 1).

D. NEMA OS 1 - Sheet-Steel Outlet Boxes, Device Boxes, Covers, and Box Supports; National Electrical
Manufacturers Association; 2008 (Revised 2010) (ANSI/NEMA OS 1).

E. NEMA OS 2 - Nonmetallic Outlet Boxes, Device Boxes, Covers and Box Supports; National Electrical
Manufacturers Association; 2008 (Revised 2010) (ANSI/NEMA OS 2).

F. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); National Electrical
Manufacturers Association; 2008.

G. NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition Adopted
by Authority Having Jurisdiction, Including All Applicable Amendments and Supplements.

H. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations; Current Edition,
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Including All Revisions.

I. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations; Current Edition, Including
All Revisions.

J. UL 508A - Industrial Control Panels; Current Edition, Including All Revisions.
K. UL 514A - Metallic Outlet Boxes; Current Edition, Including All Revisions.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment, or other
potential obstructions within the dedicated equipment spaces and working clearances for electrical
equipment required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance requirements of
the actual equipment to be installed.

3. Coordinate minimum sizes of boxes with the actual installed arrangement of conductors, clamps,
support fittings, and devices, calculated according to NFPA 70.

4.  Coordinate minimum sizes of pull boxes with the actual installed arrangement of connected
conduits, calculated according to NFPA 70.

5. Coordinate the placement of boxes with millwork, furniture, devices, equipment, etc. installed under
other sections or by others.

6.  Coordinate the work with other trades to preserve insulation integrity.

7.  Coordinate the work with other trades to provide walls suitable for installation of flush-mounted
boxes where indicated.

8. Notify Strategic Energy Solutions, Inc. of any conflicts with or deviations from the contract
documents. Obtain direction before proceeding with work.

1.05 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Project Record Documents: Record actual locations and mounting heights of outlet, pull, and junction
boxes on project record documents.

1.06 QUALITY ASSURANCE
A. Conform to requirements of NFPA 70.
1.07 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.
PART 2 PRODUCTS
2.01 BOXES

A. 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.

3. Provide products listed, classified, and labeled by Underwriter's Laboratories Inc. (UL) or testing
firm acceptable to authority having jurisdiction as suitable for the purpose indicated.

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

5. Provide grounding terminals within boxes where equipment grounding conductors terminate.

B. Outlet and Device Boxes Up to 100 cubic inches, Including Those Used as Junction and Pull Boxes:
1. Use sheet-steel boxes for dry locations unless otherwise indicated or required.
2. Use cast iron boxes or cast aluminum boxes for damp or wet locations unless otherwise indicated or
required; furnish with compatible weatherproof gasketed covers.
3. Use suitable concrete type boxes where flush-mounted in concrete.
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4. 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.

10.  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.

W
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Cabinets and Enclosures, Including Junction and Pull Boxes Larger Than 100 cubic inches:
1. Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E, or UL 508A.
2. NEMA 250 Environment Type, Unless Otherwise Indicated:
a. Indoor Clean, Dry Locations: Type 1, painted steel.
3. Junction and Pull Boxes Larger Than 100 cubic inches:
a.  Provide screw-cover or hinged-cover enclosures unless otherwise indicated.

Floor Boxes:

1. Description: Floor boxes compatible with floor box service fittings provided in accordance with
Section 26 2726; with partitions to separate multiple services; furnished with all components,
adapters, and trims required for complete installation.

2. Use cast iron floor boxes within slab on grade.

3. Metallic Floor Boxes: Fully adjustable (with integral means for leveling adjustment prior to and
after concrete pour).

4. Manufacturer: Same as manufacturer of floor box service fittings.

2.02 MANUFACTURERS

A.
B.
C.

The Wiremold Company: www.wiremold.com.
Thomas & Betts Corporation.

Raco. A Hubbell Company.

2.03 OUTLET BOXES

A.

B.

C.

Sheet Metal Outlet Boxes: NEMA OS 1, galvanized steel.

1. Luminaire and Equipment Supporting Boxes: Rated for weight of equipment supported; include 1/2
inch male fixture studs where required.

2. Minimum size for communications, fire alarm, sound system and security system rough-ins shall be
4" square, 3-1/2" deep unless otherwise noted.

Cast Boxes: NEMA FB 1, Type FD, aluminum. Provide gasketed cover by box manufacturer. Provide
threaded hubs.

Wall Plates for Finished Areas: As specified in Section 26 2726.

2.04 PULL AND JUNCTION BOXES

A.
B.
C.
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Sheet Metal Boxes: NEMA OS 1, galvanized steel.
Hinged Enclosures: As specified in Section 26 2716.

Surface Mounted Cast Metal Box: NEMA 250, Type 4; flat-flanged, surface mounted junction box:
1. Material: Galvanized cast iron.
2. Cover: Furnish with ground flange, neoprene gasket, and stainless steel cover screws.

In-Ground Cast Metal Box: NEMA 250, Type 6, outside flanged, recessed cover box for flush mounting:
1. Material: Galvanized cast iron.
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E.

2. Cover: Smooth cover with neoprene gasket and stainless steel cover screws.
3.  Cover Legend: "ELECTRIC".

Fiberglass Handholes: Die molded glass fiber hand holes:
1.  Cable Entrance: Pre-cut 6 x 6 inch cable entrance at center bottom of each side.
2. Cover: Glass fiber weatherproof cover with nonskid finish.

PART 3 EXECUTION
3.01 EXAMINATION

A.
B.
C.
D.

Verify that field measurements are as shown on drawings.
Verify that mounting surfaces are ready to receive boxes.
Verify that conditions are satisfactory for installation prior to starting work.

Verify locations of floor boxes and outlets in offices and work areas prior to rough-in.

3.02 INSTALLATION

A.
B.

@ ® m o
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Install products in accordance with manufacturer's instructions.

Perform work in a neat and workmanlike manner in accordance with NECA 1 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.

Provide separate boxes for emergency power and normal power systems.
Unless otherwise indicated, provide separate boxes for line voltage and low voltage systems.
Flush-mount boxes in finished areas unless specifically indicated to be surface-mounted.

Box Locations:

1. Locate boxes to be accessible. Provide access panels in accordance with Section 08 3100 as

required where approved by the Architect.

Unless dimensioned, box locations indicated are approximate.

Locate boxes so that wall plates do not span different building finishes.

Locate boxes so that wall plates do not cross masonry joints.

Unless otherwise indicated, where multiple outlet boxes are installed at the same location at

different mounting heights, install along a common vertical center line.

6. Do not install flush-mounted boxes on opposite sides of walls back-to-back. Provide minimum 6
inches horizontal separation unless otherwise indicated.

7. Acoustic-Rated Walls: Do not install flush-mounted boxes on opposite sides of walls
back-to-back; provide minimum 24 inches horizontal separation.

8.  Fire-Resistance-Rated Walls: Install flush-mounted boxes such that the required fire-resistance will
not be reduced.

a. Do not install flush-mounted boxes on opposite sides of walls back-to-back; provide
minimum 24 inches separation where wall is constructed with individual noncommunicating
stud cavities or protect both boxes with listed putty pads.

9. Locate junction and pull boxes as indicated, as required to facilitate installation of conductors, and
to limit conduit length and/or number of bends between pulling points in accordance with Section

26 0534.

10. Locate junction and pull boxes in the following areas, unless otherwise indicated or approved by
the Architect:

a. Concealed above accessible suspended ceilings.

b.  Within joists in areas with no ceiling.

c.  Electrical rooms.

d.  Mechanical equipment rooms.

Al

Box Supports:
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1. Secure and support boxes in accordance with NFPA 70 and Section 26 0529 using suitable
supports and methods approved by the authority having jurisdiction.

2. Provide independent support from building structure except for cast metal boxes (other than boxes
used for fixture support) supported by threaded conduit connections in accordance with NFPA 70.
Do not provide support from piping, ductwork, or other systems.

I.  Install boxes plumb and level.

J. Flush-Mounted Boxes:

1. Install boxes in noncombustible materials such as concrete, tile, gypsum, plaster, etc. so that front
edge of box or associated raised cover is not set back from finished surface more than 1/4 inch or
does not project beyond finished surface.

2. Install boxes in combustible materials such as wood so that front edge of box or associated raised
cover is flush with finished surface.

3. Repair rough openings around boxes in noncombustible materials such as concrete, tile, gypsum,
plaster, etc. so that there are no gaps or open spaces greater than 1/8 inch at the edge of the box.

Install boxes as required to preserve insulation integrity.
Metallic Floor Boxes: Install box level at the proper elevation to be flush with finished floor.

Nonmetallic Floor Boxes: Cut box flush with finished floor after concrete pour.

Z 2z R

Install permanent barrier between ganged wiring devices when voltage between adjacent devices
exceeds 300 V.

o

Install firestopping to preserve fire resistance rating of partitions and other elements, using materials and
methods specified in Section 07 8400.

=

Close unused box openings.

Q. Install blank wall plates on junction boxes and on outlet boxes with no devices or equipment installed or
designated for future use.

R. Provide grounding and bonding in accordance with Section 26 0526.
S. Install boxes securely, in a neat and workmanlike manner, as specified in NECA 1.

T. Install in locations as shown on Drawings, and as required for splices, taps, wire pulling, equipment
connections, and as required by NFPA 70.

U. Coordinate installation of outlet boxes for equipment connected under Section 26 2717.
V.  Set wall mounted boxes at elevations to accommodate mounting heights indicated.

W. Electrical boxes are shown on Drawings in approximate locations unless dimensioned.
1. Adjust box locations up to 10 feet if required to accommodate intended purpose.

X. Orient boxes to accommodate wiring devices oriented as specified in Section 26 2726.

Y. Maintain headroom and present neat mechanical appearance.

Z. Install pull boxes and junction boxes above accessible ceilings and in unfinished areas only.
AA

. Inaccessible Ceiling Areas: Install outlet and junction boxes no more than 6 inches from ceiling access
panel or from removable recessed luminaire.

AB. Install boxes to preserve fire resistance rating of partitions and other elements, using materials and
methods specified in Section 07 8400.

AC. Coordinate mounting heights and locations of outlets mounted above counters, benches, and
backsplashes.

AD. Locate outlet boxes to allow luminaires positioned as shown on reflected ceiling plan.

AE. Align adjacent wall mounted outlet boxes for switches, thermostats, and similar devices.
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AF. Use flush mounting outlet box in finished areas.

AG. Locate flush mounting box in masonry wall to require cutting of masonry unit corner only. Coordinate
masonry cutting to achieve neat opening.

AH. Do not install flush mounting box back-to-back in walls; provide minimum 6 inches separation.

Al Secure flush mounting box to interior wall and partition studs. Accurately position to allow for surface
finish thickness.

AlJ. Use stamped steel bridges to fasten flush mounting outlet box between studs.
AK. Install flush mounting box without damaging wall insulation or reducing its effectiveness.

AL. Support boxes independently of conduit, except cast box that is connected to two rigid metal conduits
both supported within 12 inches of box.

AM. Use gang box where more than one device is mounted together. Do not use sectional box.
AN. Use gang box with plaster ring for single device outlets.
3.03 ADJUSTING
A. Adjust floor boxes flush with finish flooring material.
B. Adjust flush-mounting outlets to make front flush with finished wall material.
C. Install knockout closures in unused box openings.
3.04 CLEANING
A. Clean interior of boxes to remove dirt, debris, plaster and other foreign material.
3.05 PROTECTION
A. Immediately after installation, protect boxes from entry of moisture and foreign material until ready for

installation of conductors.

END OF SECTION
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SECTION 26 0553

IDENTIFICATION FOR ELECTRICAL SYSTEMS
PART1 GENERAL
1.01 SECTIONINCLUDES
A. Electrical identification requirements.
Identification nameplates and labels.
Wire and cable markers.
Voltage markers.

Warning signs and labels.

™ m U 0w

Field-painted identification of conduit.
1.02 RELATED REQUIREMENTS
A. Section 09 9000 - Painting and Coating.

B. Section 26 0519 - Low-Voltage Electrical Power Conductors and Cables: Color coding for power
conductors and cables 600 V and less; vinyl color coding electrical tape.

C. Section 26 2726 - Wiring Devices: Device and wallplate finishes; factory pre-marked wallplates.

D. Section 27 1005 - Structured Cabling for Voice and Data: I[dentification for communications cabling and
devices.

1.03 REFERENCE STANDARDS
A. ANSIZ535.2 - American National Standard for Environmental and Facility Safety Signs; 2007.
B. ANSIZ535.4 - American National Standard for Product Safety Signs and Labels; 2007.

C. NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition Adopted
by Authority Having Jurisdiction, Including All Applicable Amendments and Supplements.

D. UL 969 - Marking and Labeling Systems; Current Edition, Including All Revisions.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Verify final designations for equipment, systems, and components to be identified prior to
fabrication of identification products.

B. Sequencing:
1. Do not conceal items to be identified, in locations such as above suspended ceilings, until
identification products have been installed.
2. Do not install identification products until final surface finishes and painting are complete.

1.0 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements for submittals procedures.
B. Product Data: Provide manufacturer's standard catalog pages and data sheets for each product.

C. Shop Drawings: Provide schedule of items to be identified indicating proposed designations, materials,
legends, and formats.

D. Product Data: Provide catalog data for nameplates, labels, and markers.

E. Manufacturer's Instructions: Indicate application conditions and limitations of use stipulated by product
testing agency. Include instructions for storage, handling, protection, examination, preparation and
installation of product.
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1.06 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.
1.07 FIELD CONDITIONS

A. Do not install adhesive products when ambient temperature is lower than recommended by manufacturer.

B.
C.

Conform with ANSI A13.1 and ANSI C2.
Conform with 29 CFR 1910.145.

PART 2 PRODUCTS
2.01 IDENTIFICATION REQUIREMENTS

A.

Identification for Conductors and Cables:

1. Color Coding for Power Conductors 600 V and Less: Comply with Section 26 0519.

2. Use identification nameplate or identification label to identify color code for ungrounded and
grounded power conductors inside door or enclosure at each piece of feeder or branch-circuit
distribution equipment when premises has feeders or branch circuits served by more than one
nominal voltage system.

[dentification for Raceways:
1. Use voltage markers to identify highest voltage present for accessible conduits at maximum
intervals of 20 feet.
2. Use voltage markers or color-coded bands to identify systems other than normal power system for
accessible conduits at maximum intervals of 20 feet.
a.  Color-Coded Bands: Use field-painting or vinyl color coding electrical tape to mark bands 3
inches wide.
1)  Color Code:
2) Field-Painting: Comply with Section 09 9000.
3) Vinyl Color Coding Electrical Tape: Comply with Section 26 0519.

Identification for Boxes:
1. Use voltage markers or color coded boxes to identify systems other than normal power system.
a.  Color-Coded Boxes: Field-painted in accordance with Section 09 9000 per the same color

code used for raceways.

Identification for Devices:
1. Identification for Communications Devices: Comply with Section 27 1005.
2. Wiring Device and Wallplate Finishes: Comply with Section 26 2726.
3. Useidentification label to identify fire alarm system devices.
4. Useidentification label or engraved wallplate to identify serving branch circuit for all receptacles.
a.  Forreceptacles in public areas or in areas as directed by Architect, provide identification on
inside surface of wallplate.

2.02 IDENTIFICATION NAMEPLATES AND LABELS

A.
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Identification Nameplates:
1.  Manufacturers:
a.  Brimar Industries, Inc: www.brimar.com.
b.  Kolbi Pipe Marker Co: www.kolbipipemarkers.com.
c.  Seton Identification Products: www.seton.com.
2. Materials:
a. Indoor Clean, Dry Locations: Use plastic nameplates.
b.  Outdoor Locations: Use plastic, stainless steel, or aluminum nameplates suitable for exterior
use.
Plastic Nameplates: Two-layer or three-layer laminated acrylic or electrically non-conductive
phenolic with beveled edges; minimum thickness of 1/16 inch; engraved text.
4. Stainless Steel Nameplates: Minimum thickness of 1/32 inch; engraved or laser-etched text.
5. Aluminum Nameplates: Anodized; minimum thickness of 1/32 inch; engraved or laser-etched text.

(98]
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6.  Mounting Holes for Mechanical Fasteners: Two, centered on sides for sizes up to 1 inch high;
Four, located at corners for larger sizes.

B. Identification Labels:

1. Manufacturers:
a.  Brady Corporation: www.bradyid.com.
b.  Brother International Corporation: www.brother-usa.com.
c.  Panduit Corp: www.panduit.com.

2. Materials: Use self-adhesive laminated plastic labels; UV, chemical, water, heat, and abrasion
resistant.

3. Text: Use factory pre-printed or machine-printed text. Do not use handwritten text unless
otherwise indicated.

C. Format for Equipment Identification:
1. Minimum Size: 1 inch by 2.5 inches.
2. Legend:
a.  Equipment designation or other approved description.
3. Text: All capitalized unless otherwise indicated.
4. Minimum Text Height:
a. Equipment Designation: 1/2 inch.
5. Color:
a.  Normal Power System: White text on black background.

D. Format for General Information and Operating Instructions:
1. Minimum Size: 1 inch by 2.5 inches.
2. Legend: Include information or instructions indicated or as required for proper and safe operation
and maintenance.
Text: All capitalized unless otherwise indicated.
Minimum Text Height: 1/4 inch.
Color: Black text on white background unless otherwise indicated.

ormat for Caution and Warning Messages:

Minimum Size: 2 inches by 4 inches.

Legend: Include information or instructions indicated or as required for proper and safe operation
and maintenance.

Text: All capitalized unless otherwise indicated.

Minimum Text Height: 1/2 inch.

Color: Black text on yellow background unless otherwise indicated.
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ormat for Receptacle Identification:

Minimum Size: 3/8 inch by 1.5 inches.

Legend: Power source and circuit number or other designation indicated.
Text: All capitalized unless otherwise indicated.

Minimum Text Height: 3/16 inch.

Color: Black text on clear background.

ormat for Fire Alarm Device Identification:

Minimum Size: 3/8 inch by 1.5 inches.

Legend: Designation indicated and device zone or address.
Text: All capitalized unless otherwise indicated.

Minimum Text Height: 3/16 inch.

Color: Red text on white background.

)
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H. Nameplates: Engraved three-layer laminated plastic, black letters on white background.

I.  Labels: Embossed adhesive tape, with 3/16 inch white letters on black background. Use only for
identification of individual wall switches and receptacles, control device stations.

2.03 WIRE AND CABLE MARKERS

A. Manufacturers:
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1. Brady Corporation: www.bradyid.com.
2. HellermannTyton: www.hellermanntyton.com.
3. Panduit Corp: www.panduit.com.

B. Markers for Conductors and Cables: Use wrap-around self-adhesive vinyl cloth, wrap-around
self-adhesive vinyl self-laminating, heat-shrink sleeve, plastic sleeve, plastic clip-on, or vinyl split sleeve
type markers suitable for the conductor or cable to be identified.

Markers for Conductor and Cable Bundles: Use plastic marker tags secured by nylon cable ties.
Legend: Power source and circuit number or other designation indicated.

Text: Use factory pre-printed or machine-printed text, all capitalized unless otherwise indicated.
Minimum Text Height: 1/8 inch.

Color: Black text on white background unless otherwise indicated.

T o m PO

Description: Vinyl cloth type self-adhesive wire markers.
2.04 VOLTAGE MARKERS

A. Manufacturers:
1.  Brady Corporation: www.bradyid.com.
2. Brimar Industries, Inc: www.brimar.com.
3. Seton Identification Products: www.seton.com.

B. Markers for Conduits: Use factory pre-printed self-adhesive vinyl, self-adhesive vinyl cloth, or vinyl
snap-around type markers.

C.  Markers for Boxes and Equipment Enclosures: Use factory pre-printed self-adhesive vinyl or
self-adhesive vinyl cloth type markers.

D. Minimum Size:
1. Markers for Conduits: As recommended by manufacturer for conduit size to be identified.
2. Markers for Pull Boxes: 1 1/8 by 4 1/2 inches.
3. Markers for Junction Boxes: 1/2 by 2 1/4 inches.

E. Legend:
1. Markers for Voltage Identification: Highest voltage present.
2. Markers for System Identification:

F.  Color: Black text on orange background unless otherwise indicated.
2.05 WARNING SIGNS AND LABELS

A. Manufacturers:
1. Brimar Industries, Inc: www.brimar.com.
2. Clarion Safety Systems, LLC: www.clarionsafety.com.
3. Seton Identification Products: www.seton.com.

B. Comply with ANSI Z535.2 or ANSI Z535.4 as applicable.

C. Warning Signs:
1.  Materials:
2. Minimum Size: 7 by 10 inches unless otherwise indicated.

D. Warning Labels:
1. Materials: Use factory pre-printed or machine-printed self-adhesive polyester, or self-adhesive
vinyl labels; UV, chemical, water, heat, and abrasion resistant; produced using materials recognized
to UL 969.
2. Machine-Printed Labels: Use thermal transfer process printing machines and accessories
recommended by label manufacturer.
3. Minimum Size: 2 by 4 inches unless otherwise indicated.
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PART 3 EXECUTION

3.01 PREPARATION
A. Clean surfaces to receive adhesive products according to manufacturer's instructions.
B. Degrease and clean surfaces to receive nameplates and labels.

3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.

B. Install identification products to be plainly visible for examination, adjustment, servicing, and
maintenance. Unless otherwise indicated, locate products as follows:

Surface-Mounted Equipment: Enclosure front.

Flush-Mounted Equipment: Inside of equipment door.

Free-Standing Equipment: Enclosure front; also enclosure rear for equipment with rear access.

Elevated Equipment: Legible from the floor or working platform.

Interior Components: Legible from the point of access.

Conduits: Legible from the floor.

Boxes: Outside face of cover.

Conductors and Cables: Legible from the point of access.

Devices: Outside face of cover.

WO NN RN =

C. Install identiﬁéation products centered, level, and parallel with lines of item being identified.

Secure nameplates to exterior surfaces of enclosures using stainless steel screws and to interior surfaces
using self-adhesive backing, or epoxy cement.

E. Install self-adhesive labels and markers to achieve maximum adhesion, with no bubbles or wrinkles and
edges properly sealed.

END OF SECTION
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SECTION 26 2726

WIRING DEVICES

PART 1 GENERAL
1.01 SECTIONINCLUDES

A.
B.
C.

Wall switches.
Receptacles.

Wall plates.

1.02 RELATED REQUIREMENTS

A.
B.
C.
D.

Section 26 0526 - Grounding and Bonding for Electrical Systems.
Section 26 0535 - Surface Raceways: Surface raceway systems, including multioutlet assemblies.
Section 26 0537 - Boxes.

Section 26 0553 - Identification for Electrical Systems: Identification products and requirements.

1.03 REFERENCE STANDARDS

A.

B.

L.
J.

FS W-C-596 - Connector, Electrical, Power, General Specification for; Federal Specification; Revision G,
2001.

FS W-S-896 - Switches, Toggle (Toggle and Lock), Flush-mounted (General Specification); Federal
Specification; Revision F, 1999.

NECA 1 - Standard for Good Workmanship in Electrical Construction; National Electrical Contractors
Association; 2010.

NEMA WD 1 - General Color Requirements for Wiring Devices; National Electrical Manufacturers
Association; 1999 (R 2005).

NEMA WD 6 - Wiring Device -- Dimensional Requirements; National Electrical Manufacturers
Association; 2002 (R2008).

NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition Adopted
by Authority Having Jurisdiction, Including All Applicable Amendments and Supplements.

UL 20 - General-Use Snap Switches; Current Edition, Including All Revisions.
UL 498 - Attachment Plugs and Receptacles; Current Edition, Including All Revisions.
UL 514D - Cover Plates for Flush-Mounted Wiring Devices; Current Edition, Including All Revisions.

UL 943 - Ground-Fault Circuit-Interrupters; Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate the placement of outlet boxes with millwork, furniture, equipment, etc. installed under
other sections or by others.

2. Coordinate wiring device ratings and configurations with the electrical requirements of actual
equipment to be installed.

3. Coordinate the installation and preparation of uneven surfaces, such as split face block, to provide
suitable surface for installation of wiring devices.

4. Notify Strategic Energy Solutions, Inc. of any conflicts or deviations from the contract documents
to obtain direction prior to proceeding with work.

1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
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B. Product Data: Provide manufacturer's catalog information showing dimensions, colors, and
configurations.

1.06 QUALITY ASSURANCE
A. Conform to requirements of NFPA 70.

B. Manufacturer Qualifications: Company specializing in manufacturing the products specified in this
section with minimum three years documented experience.

1.07 DELIVERY, STORAGE, AND PROTECTION

A. Store in a clean, dry space in original manufacturer's packaging until ready for installation.
PART 2 PRODUCTS

2.01 MANUFACTURERS
A. Hubbell Incorporated; : www.hubbell-wiring.com.
B. Leviton Manufacturing Company, Inc; : www.leviton.com.

C. Pass & Seymour, a brand of Legrand North America, Inc; : www.legrand.us

2.02 ALL WIRING DEVICES

A. Provide products listed and classified by Underwriters Laboratories Inc. as suitable for the purpose
specified and indicated.

B. Finishes:
1. All Wiring Devices: White with stainless steel wall plate unless otherwise indicated.

2. Wiring Devices Installed in Wet or Damp Locations: White with specified weatherproof cover
unless otherwise indicated.

2.03 WALL SWITCHES

A. Manufacturers:
1. Hubbell Incorporated; : www.hubbell-wiring.com.
2. Leviton Manufacturing Company, Inc; : www.leviton.com.
3. Pass & Seymour, a brand of Legrand North America, Inc; : www.legrand.us

B. All Wall Switches: AC only, quiet operating, general-use snap switches with silver alloy contacts,
complying with NEMA WD 1 and NEMA WD 6, and listed as complying with UL 20 and where
applicable, FS W-S-896; types as indicated on the drawings.

1. Wiring Provisions: Terminal screws for side wiring and screw actuated binding clamp for back
wiring with separate ground terminal screw.

C. Wall Switches: Heavy Duty, AC only general-use snap switch, complying with NEMA WD 6 and WD 1.
1. Body and Handle: Ivory plastic with toggle handle.
2. Ratings:
a.  Voltage: 120 -277 volts, AC.
b.  Current: 20 amperes.

2.04 RECEPTACLES

A. Manufacturers:
1.  Hubbell Incorporated; : www.hubbell-wiring.com.
2. Leviton Manufacturing Company, Inc; : www.leviton.com.
3. Lutron Electronics Company, Inc; Designer Style: www.lutron.com.
4. Pass & Seymour, a brand of Legrand North America, Inc; : www.legrand.us

B. All Receptacles: Self-grounding, complying with NEMA WD 1 and NEMA WD 6, and listed as
complying with UL 498, and where applicable, FS W-C-596; types as indicated on the drawings.
1. Wiring Provisions: Terminal screws for side wiring or screw actuated binding clamp for back
wiring with separate ground terminal screw.
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2. NEMA configurations specified are according to NEMA WD 6.

Convenience Receptacles:

1.  Standard Convenience Receptacles: Industrial specification grade, 20A, 125V, NEMA 5-20R;
single or duplex as indicated on the drawings.

2. Weather Resistant Convenience Receptacles: Industrial specification grade, 20A, 125V, NEMA
5-20R,, listed and labeled as weather resistant type complying with UL 498 Supplement SE suitable
for installation in damp or wet locations; single or duplex as indicated on the drawings.

GFI Receptacles:

1. All GFI Receptacles: Provide with feed-through protection, light to indicate ground fault tripped
condition and loss of protection, and list as complying with UL 943, class A.

2. Standard GFI Receptacles: Industrial specification grade, duplex, 20A, 125V, NEMA 5-20R,

rectangular decorator style.

Weather Resistant GFI Receptacles: Industrial specification grade, duplex, 20A, 125V, NEMA

5-20R, rectangular decorator style, listed and labeled as weather resistant type complying with UL

498 Supplement SE suitable for installation in damp or wet locations.

(%)

2.05 WALL PLATES

A.

C.

Manufacturers:

1. Hubbell Incorporated; : www.hubbell-wiring.com.

2. Leviton Manufacturing Company, Inc; : www.leviton.com.

3. Lutron Electronics Company, Inc: www.lutron.com.

4. Pass & Seymour, a brand of Legrand North America, Inc; : www.legrand.us

All Wall Plates: Comply with UL 514D.

1. Configuration: One piece cover as required for quantity and types of corresponding wiring devices.
2. Screws: Metal with slotted heads finished to match wall plate finish.

Stainless Steel Wall Plates: Brushed satin finish, Type 302 stainless steel.

2.06 FLOOR BOX SERVICE FITTINGS

A.

Manufacturers:

1. Hubbell Incorporated; : www.hubbell-wiring.com.

2. Thomas & Betts Corporation; : www.tnb.com.

3. Wiremold, a brand of Legrand North America, Inc; : www.legrand.us

Description: Service fittings compatible with floor boxes provided under Section 26 0537 with all
components, adapters, and trims required for complete installation.

Flush Floor Service Fittings:
1.  Single Service Flush Convenience Receptacles:
a.  Cover: Rectangular.
b.  Configuration: One standard convenience duplex receptacle(s) with duplex flap opening(s).
2. Dual Service Flush Combination Outlets:
a. Cover: Rectangular.
b.  Configuration:
1) Power: One standard convenience duplex receptacle(s) with duplex flap opening(s).
2) Communications:.

PART 3 EXECUTION
3.01 EXAMINATION

A.
B.
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Verify that field measurements are as shown on the drawings.

Verify that outlet boxes are installed in proper locations and at proper mounting heights and are properly
sized to accommodate devices and conductors in accordance with NFPA 70.

Verify that wall openings are neatly cut and will be completely covered by wall plates.

Verify that final surface finishes are complete, including painting.

262726-3 WIRING DEVICES



E.

F.

Verify that branch circuit wiring installation is completed, tested, and ready for connection to wiring
devices.

Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION

A.

B.

Provide extension rings to bring outlet boxes flush with finished surface.

Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.03 INSTALLATION

A.

B.

M.

Perform work in a neat and workmanlike manner in accordance with NECA 1 and, where applicable,
NECA 130, including mounting heights specified in those standards unless otherwise indicated.

Coordinate locations of outlet boxes provided under Section 26 0537 as required for installation of wiring
devices provided under this section.
1. Mounting Heights: Unless otherwise indicated, as follows:
a.  Wall Switches: 48 inches above finished floor.
b.  Wall Dimmers: 48 inches above finished floor.
c.  Fan Speed Controllers: 48 inches above finished floor.
d.  Receptacles: 18 inches above finished floor or 6 inches above counter.
2. Where multiple receptacles, wall switches, or wall dimmers are installed at the same location and at
the same mounting height, gang devices together under a common wall plate.

Install wiring devices in accordance with manufacturer's instructions.

Install permanent barrier between ganged wiring devices when voltage between adjacent devices
exceeds 300 V.

Where required, connect wiring devices using pigtails not less than 6 inches long. Do not connect more
than one conductor to wiring device terminals.

Connect wiring devices by wrapping conductor clockwise 3/4 turn around screw terminal and tightening
to proper torque specified by the manufacturer. Where present, do not use push-in pressure terminals
that do not rely on screw-actuated binding.

Unless otherwise indicated, connect wiring device grounding terminal to branch circuit equipment
grounding conductor and to outlet box with bonding jumper.

Provide GFI receptacles with integral GFI protection at each location indicated. Do not use feed-through
wiring to protect downstream devices.

Install wiring devices plumb and level with mounting yoke held rigidly in place.
Install wall switches with OFF position down.

Install vertically mounted receptacles with grounding pole on top and horizontally mounted receptacles
with grounding pole on left.

Install wall plates to fit completely flush to wall with no gaps and rough opening completely covered
without strain on wall plate. Repair or reinstall improperly installed outlet boxes or improperly sized
rough openings. Do not use oversized wall plates in lieu of meeting this requirement.

Install blank wall plates on junction boxes and on outlet boxes with no wiring devices installed or
designated for future use.

3.04 FIELD QUALITY CONTROL

A.
B.
C.
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Perform field inspection, testing, and adjusting in accordance with Section 01 4000.
Inspect each wiring device for damage and defects.

Operate each wall switch with circuit energized to verify proper operation.
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D. Test each receptacle to verify operation and proper polarity.
E. Test each GFCI receptacle for proper tripping operation according to manufacturer's instructions.
F.  Correct wiring deficiencies and replace damaged or defective wiring devices.

3.05 CLEANING

A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match original
factory finish.

END OF SECTION
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SECTION 26 2817

ENCLOSED CIRCUIT BREAKERS

PART 1 GENERAL
1.01 SECTIONINCLUDES

A. Enclosed circuit breakers.
1.02 RELATED REQUIREMENTS

A. Section 26 0526 - Grounding and Bonding for Electrical Systems.

B. Section 26 0529 - Hangers and Supports for Electrical Systems.

C. Section 26 0553 - Identification for Elecirical Systems: Identification products and requirements.
1.03 REFERENCE STANDARDS

A. FS W-C-375 - Circuit Breakers, Molded Case; Branch Circuit and Service; Federal Specification; Revision
D, 2006.

B. NECA 1 - Standard for Good Workmanship in Electrical Construction; National Electrical Contractors
Association; 2010.

C.  NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2008.

D. NETA STD ATS - Acceptance Testing Specifications for Electrical Power Distribution Equipment and
Systems; International Electrical Testing Association; 2009.

E. NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition Adopted
by Authority Having Jurisdiction, Including All Applicable Amendments and Supplements.

F. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations; Current Edition,
Including All Revisions.

G. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations; Current Edition, Including
All Revisions.

H. UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker Enclosures; Current
Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate work with other trades. Avoid placement of ductwork, piping, equipment, or other
potential obstructions within dedicated equipment spaces and within working clearances for
electrical equipment required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance requirements of
the actual equipment to be installed.

3. Verify with manufacturer that conductor terminations are suitable for use with the conductors to be
installed.

4. Notify Strategic Energy Solutions, Inc. of any conflicts with or deviations from the contract
documents. Obtain direction before proceeding with work.

1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
1.06 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.
1.07 DELIVERY, STORAGE, AND HANDLING

A. Store in a clean, dry space. Maintain factory wrapping or provide an additional heavy canvas or heavy
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plastic cover to protect units from dirt, water, construction debris, and traffic.

B. Handle carefully in accordance with manufacturer's written instructions to avoid damage to enclosed
circuit breaker internal components, enclosure, and finish.

PART 2 PRODUCTS
2.01 MANUFACTURERS
A. Siemens Industry, Inc: www.sea.siemens.com.
B. Eaton Corporation; Cutler-Hammer Products: www.eaton.com.
C.  Schneider Electric; Square D Products: www.schneider-electric.us.
D. Substitutions: See Section 01 6000 - Product Requirements.
2.02 ENCLOSED CIRCUIT BREAKERS
A. Description: Units consisting of molded case circuit breakers individually mounted in enclosures.

B.  Provide products listed and labeled by Underwriters Laboratories Inc. as suitable for the purpose
indicated.

C. Unless otherwise indicated, provide products suitable for continuous operation under the following
service conditions:
1.  Altitude: Less than 6,600 feet.
2. Ambient Temperature: Between 23 degrees F and 104 degrees F.

D. Short Circuit Current Rating:
1. Provide enclosed circuit breakers with listed short circuit current rating to match existing device
ratings.

E. Conductor Terminations: Suitable for use with the conductors to be installed.

Provide solidly bonded equipment ground bus in each enclosed circuit breaker, with a suitable lug for
terminating each equipment grounding conductor.

G. Enclosures: Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E.
1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the following
installation locations:

H. Provide externally operable handle with means for locking in the OFF position.
2.03 MOLDED CASE CIRCUIT BREAKERS

A. Description: Quick-make, quick-break, over center toggle, trip-free, trip-indicating circuit breakers listed
and labeled as complying with UL 489, and complying with FS W-C-375 where applicable; ratings,
configurations, and features as indicated on the drawings.

B. Interrupting Capacity:
1. Provide circuit breakers with interrupting capacity as required to provide the short circuit current
rating indicated.
2. Fully Rated Systems: Provide circuit breakers with interrupting capacity not less than the short
circuit current rating indicated.

C. Conductor Terminations:
1. LugMaterial: Aluminum, suitable for terminating aluminum or copper conductors.

Electronic Trip Circuit Breakers: Furnish solid state, microprocessor-based, true rms sensing trip units.
E. Multi-Pole Circuit Breakers: Furnish with common trip for all poles.

Provide the following features and accessories where indicated or where required to complete installation:
1. Shunt Trip: Provide coil voltage as required for connection to indicated trip actuator.

PART 3 EXECUTION
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3.01 EXAMINATION
A. Verify that field measurements are as shown on the drawings.
B. Verify that the ratings of the enclosed circuit breakers are consistent with the indicated requirements.
C. Verify that mounting surfaces are ready to receive enclosed circuit breakers.
D. Verify that conditions are satisfactory for installation prior to starting work.
3.02 INSTALLATION
A. Install enclosed circuit breakers where indicated, in accordance with manufacturer's instructions.
B. Install enclosed circuit breakers securely, in a neat and workmanlike manner in accordance with NECA 1.

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

Provide required supports in accordance with Section 26 0529.
E. Install enclosed circuit breakers plumb.

Except where indicated to be mounted adjacent to the equipment they supply, mount enclosed circuit
breakers such that the highest position of the operating handle does not exceed 79 inches above the

floor or working platform.
G. Provide grounding and bonding in accordance with Section 26 0526.
3.03 FIELD QUALITY CONTROL
A. Perform inspection, testing, and adjusting in accordance with Section 01 4000.
B. Inspect and test in accordance with manufacturer's instructions and NETA STD ATS, except Section 4.

C. Perform inspections and tests listed in NETA STD ATS, Section 7.6.1.1 . Tests listed as optional are not
required.

D. Test shunt trips to verify proper operation.
E. Correct deficiencies and replace damaged or defective enclosed circuit breakers.

3.04 ADJUSTING

A. Adjust tightness of mechanical and electrical connections to manufacturer's recommended torque
settings.

3.05 CLEANING

A. Clean dirt and debris from circuit breaker enclosures and components according to manufacturer's
instructions.

B. Repair scratched or marred exterior surfaces to match original factory finish.

END OF SECTION
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SECTION 28 3100

FIRE DETECTION AND ALARM
PART 2 PRODUCTS
1.01 MANUFACTURERS

A. Fire Alarm Control Units - Basis of Design: SELECT/ENTER MANUFACTURER NAME AND ENTER
MODEL NUMBER.

1.02 FIRE ALARM SYSTEM

A. Fire Alarm System: Provide modifications and extensions to the existing automatic fire detection and
alarm system:
1. Provide all components necessary, regardless of whether shown in the contract documents or not.
2. Comply with the following; where requirements conflict, order of precedence of requirements is as

listed:

a. ADA Standards for Accessible Design.

b.  The requirements of the local authority having jurisdiction.

c.  Applicable local codes.

d.  The contract documents (drawings and specifications).

e.  NFPA 72; where the word "should" is used consider that provision mandatory; where

conflicts between requirements require deviation from NFPA 72, identify deviations clearly on
design documents.
3. Evacuation Alarm: Multiple smoke zones; allow for evacuation notification of any individual zone
or combination of zones, in addition to general evacuation of entire premises.
4. General Evacuation Zones: Each smoke zone is considered a general evacuation zone unless
otherwise indicated, with alarm notification in all zones on the same floor, on the floor above, and
the floor below.

B. Circuits:
1. Initiating Device Circuits (IDC): Class B, Style A.
2. Signaling Line Circuits (SLC) Within Single Building: Class B, Style 0.5.
3. Notification Appliance Circuits (NAC): Class B, Style W.

C. Power Sources:
1. Primary: Dedicated branch circuits of the facility power distribution system.
2. Secondary: Storage batteries.
3. Capacity: Sufficient to operate entire system for period specified by NFPA 72.
4. Each Computer System: Provide uninterruptible power supply (UPS).

1.03 EXISTING COMPONENTS

A. Clearly label components that are "Not In Service."

B. Remove unused existing components and materials from site and dispose of properly.
1.04 COMPONENTS

A. General:
1. Provide flush mounted units where installed in finish areas; in unfinished areas, surface mounted
unit are acceptable.
2. Provide legible, permanent labels for each control device, using identification used in operation and
maintenance data.

B. Fire Alarm Control Units, Initiating Devices, and Notification Appliances: Analog, addressable type;
listed by Underwriters Laboratories as suitable for the purpose intended.

C.  Master Control Unit: As specified for Basis of Design above, or equivalent.
Initiating Devices:

E. Notification Appliances:
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Circuit Conductors: Copper or optical fiber; provide 200 feet extra; color code and label.

Surge Protection: In accordance with IEEE C62.41.2 category B combination waveform and NFPA 70;
except for optical fiber conductors.

Locks and Keys: Deliver keys to Washtenaw Interim.

Instruction Charts: Printed instruction chart for operators, showing steps to be taken when a signal is
received (normal, alarm, supervisory, and trouble); easily readable from normal operator's station.

1.
2.
3.

4.

Frame: Stainless steel or aluminum with polycarbonate or glass cover.

Provide one for each control unit where operations are to be performed.

Obtain approval of Washtenaw Interim prior to mounting; mount in location acceptable to
Washtenaw Interim.

Provide extra copy with operation and maintenance data submittal.

END OF SECTION
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