DIVISION 26 - ELECTRICAL

Section 26 27 26 - Wiring Devices


READ THIS FIRST

Notice to the Design Engineer; please refer to the Port of Seattle, Facilities and Infrastructure standards for reference before editing this specification.

This Project Spec Document may need additional modifications to suit your project. It is recommended that you proofread each section, paying attention to any “Notes” boxes such as this one--you should remove these “Notes” sections as you go. Also, do a search for all bracket characters “ [ ] “ as they are used to show you areas containing options or project specific details (you can use Microsoft Word’s Find feature {Ctrl-F} to jump to an open bracket “ [ “ character quickly). Again, these bracket characters should be removed.

It is important that every paragraph be numbered to allow for easy referencing. If you use the document’s built in styles and formatting your outline should be fine (turn on the formatting toolbar by going to View > Toolbars > Formatting). Most paragraphs will use the style “Numbered Material” and can be promoted (Shift) or demoted (Shift-Tab).

You should not have to manually enter extra spaces, carriage returns or outline characters such as A, B, C, or 1.01, 1.02; the formatting will do this for you. The entire document is 11 pt. Arial. If you paste items in, you may need to reapply the “Numbered Material” format.

PART 1   GENERAL

1.1 SUMMARY OF WORK
A. The extent and location of “Wiring Devices” Work is shown in the Contract Documents. This section includes requirements for receptacles, plugs, switches, cover plates, poke-through assemblies, and telephone/power service poles.

B. Definitions
Retain abbreviations that remain after this section has been edited for the Project.

1. GFCI: Ground-fault circuit interrupter.

2. TVSS: Transient voltage surge suppressor.

1.2 GOVERNING CODES, STANDARDS AND REFERENCES
A. NEMA WD 1 (National Electrical Manufacturers Association) – General Color Requirements for Wiring Devices.

B. NFPA 70 (National Fire Protection Association) - National Electrical Code

C. UL (Underwriter Laboratories) listed.  

1.3 SUBMITTALS
A. Submit materials data in accordance with of Section 01 33 00 - Submittals. Furnish manufacturers’ technical literature, standard details, product specifications, and installation instructions for all products.
B. Submittals shall include the following: 
1. Product Data: For each type of product.  
2. Shop Drawings: Legends for receptacles and switch plates.

Include sample review below if products may have critical features needing hands-on appraisal.

3. Samples: For devices and device plates for color selection and evaluation of technical features.

4. Maintenance Data: For materials and products to include in maintenance manuals specified in Division 1 General Requirements.

1.4 QUALITY ASSURANCE
A. Listing and Labeling: Provide electrical components, devices, and accessories that are Listed and Labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to the Authority Having Jurisdiction, and marked for intended use for the location and environment in which they are installed.

B. Comply with NEMA WD 1.

C. Comply with NFPA 70, as adopted and administered by the Authority Having Jurisdiction.

1.5 COORDINATION
Delete paragraph below unless receptacles for Owner-Furnished equipment with plugs have unknown configurations.

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

Delete below if cord and plug sets are not specified in Part 2.

B. Cord and Plug Sets: Match equipment requirements.

Delete article below if extra materials are not required for Project.

1.6 EXTRA MATERIALS
A. Furnish extra materials described below that match products installed and that are packaged with protective covering for storage and identified with labels describing contents. Deliver extra materials to Port.

Specify extra items in subparagraph below to suit Project, when required.

B. TVSS Receptacles: One for each eight installed, but not less than two.

PART 2   PRODUCTS
A.
If only one product is acceptable (single or sole source product), obtain an approved Competition Waiver and submit to the CPO Construction, Contract Administrator.  The language shall read as: “Manufacturer Name, Product # XXXXX, No Equal.”  Refer to CPO-6 Competition Waiver Policy for more information.

B.
If a Competition Waiver is not approved or more than one product is acceptable, this section must list a minimum of 2 products plus the language “Or Approved Equal,” along with salient characteristics.  Refer to CPO Construction’s Salient Characteristics Guidelines for more information.

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

1. Specification Grade Receptacles/Special Purpose Receptacles
a. Cooper Crouse Hinds.
b. Appleton Electrical Products.
c. Killark; Division of Hubbell.
d. Or Approved Equal.  
2. Wiring Devices:

a. Bryant.
b. Hubbell Inc.
c. Leviton Manufacturing Co.
d. Or Approved Equal.  
3. Ground Fault Circuit Interrupters:

a. Arrow Hart; Division of Cooper Industries.
b. Hubbell Inc.
c. Pass & Seymour; Division of Legrand.
d. Leviton Manufacturing Co.

e. Bryant.
f. Or Approved Equal.  
4. Wiring Devices for Hazardous (Classified) Locations:

a. Appleton Electrical Products.
b. Cooper Crouse-Hinds.
c. Hubbell Inc.
d. Or Approved Equal.  
5. Multioutlet Assemblies:

a. Bryant.
b. Hubbell Inc.
c. Wiremold; Division of Legrand.

d. Or Approved Equal.  
6. Poke-through, Floor Service Outlets and Telephone/Power Poles:

a. Hubbell Inc.
b. Pass & Seymour; Division of Legrand.
c. Wiremold; Division of Legrand.

d. Or Approved Equal.  
2.2 RECEPTACLES
A. Provide receptacles with UL, CSA, or ETL label required.
B. Straight-Blade Receptacles: Single-piece, rivetless, nickel-plated, all-brass grounding system. Nickel-plated, brass mounting strap.  
1. Rating: 20-ampere (15-ampere receptacles are not acceptable).

2. Comply with NEMA WD 1, NEMA WD 6 Configuration 5-20R, UL 498, and FS W-C-596.

3. Duplex, industrial specification grade.

4. Colors and materials are subject to Architects’ special requirements, but in general:

a. Public Areas: Gray with brushed stainless steel plate.

b. Office Areas: Ivory with plastic matching plate.

c. Receptacles on Emergency Power: Red color, no exceptions.

5. Label duplex receptacles on UPS “UPS.”

C. Locking Receptacles:

1. Heavy-Duty grade.

2. NEMA configuration.

3. Rating equal to source circuit.

D. GFCI Receptacles: Straight blade, feed-through or non-feed-through type. All receptacles downstream from a feed-through type GFCI receptacle shall be labeled “GFCI Protected”.  
1. Trip Rating: 5 mA.
2. Feed-through type, with integral NEMA WD 6, Configuration 5-20R duplex receptacle arranged to protect connected downstream receptacles on the same circuit. Comply with NEMA WD 1, UL 498, UL 943 Class A, and FS W-C-596.  

3. Include indicator light that shows when the GFCI has malfunctioned and no longer provides proper GFCI protection.

4. Designed for installation in a 2-3/4 inch deep outlet box without an adapter.
E. Isolated-Ground Receptacles: Equipment grounding contacts connected only to the green grounding screw terminal of the device with inherent electrical isolation from the mounting strap.  Isolation shall be integral to receptacle construction and not dependent on removable parts.  
1. Devices: Listed and labeled as isolated-ground receptacles. Comply with NEMA WD 1, NEMA WD 6 Configuration 5-20R, UL 498, and FS W-C-596.

2. Isolation Method: Integral to receptacle construction and not dependent on removable parts.

3. Color: orange, or white with an orange triangle.
F. TVSS Receptacles: Duplex type, Straight blade, 125 V, 20 A,  NEMA WD 1, NEMA WD 6, UL 498, UL 1449, and FS W-C-596, Configuration 5-20R, with integral TVSS in line to ground, line to neutral, and neutral to ground.  

1. TVSS Components: Multiple metal-oxide varistors; rated a nominal clamp level of 400 transient-suppression voltage and minimum single transient pulse energy dissipation of 240 J line to neutral, and 70 J line to ground and neutral to ground, according to IEEE C62.41.2 and IEEE C62.45.  

2. Active TVSS Indication: Light visible in face of device to indicate device as “active” or “no longer active.”
3. Identification: Distinctive marking on face of device denotes TVSS-type unit.

G. Industrial Heavy-Duty Receptacle: Comply with IEC 309-1.

1. Welding Receptacles: 60-ampere, 3-phase, 3-wire grounding type (4-pole) with companion plug.
H. Hazardous (Classified) Location Receptacles: Comply with NEMA FB 11 and UL 1010.  
I. Temporary Generator connection receptacles: Hubbell series 16 single pole devices, Crouse Hinds Posi-lok power distribution system, Or Approved Equal 400A female receptacle assembly.

2.3 PENDANT CORD/CONNECTOR DEVICES
Revise NEMA configuration to suit application. Delete external cable grip where not required.

A. Description: Matching, locking type, plug and receptacle body connector, NEMA WD 6, Configurations to match source circuit L5-20P and L5-20R, Heavy-Duty grade.

1. Body: Nylon with screw-open cable-gripping jaws and provision for attaching external cable grip.

2. External Cable Grip: Woven wire-mesh type made of high-strength galvanized-steel wire strand, matched to cable diameter, and with attachment provision designed for corresponding connector.

2.4 CORD AND PLUG SETS
Delete below unless required cord and plug sets for equipment are furnished by Owner or specified in other Sections. Coordinate with other Sections and with Part 3 of this section.

A. Description: Match voltage and current ratings and number of conductors to requirements of equipment being connected.

1. Cord: Rubber-insulated, stranded-copper conductors, with type SOW-A jacket. Green-insulated grounding conductor, and rated ampacity of equipment plus a minimum of 30 percent.

2. Plug: Nylon body and integral cable-clamping jaws. Match cord and receptacle type for connection.
a. Provide according to NEMA designations to match companion receptacles

b. UL, CSA or ETL label required.

c. Strain relief suitable for application.

2.5 SWITCHES
A. Snap Switches:
1. Rating: 20-ampere at 120/277 volts. UL label required

2. Industrial specification grade, quiet operation type.
3. Color: White (subject to Architect’s special requirements).  
2.6 COVER PLATES
A. Single and combination types match corresponding wiring device colors (subject to Architect’s special requirements).
B. Plate-Securing Screws: Metal with head color to match plate finish.

C. Public Areas (Such as Restrooms): Type 302, satin-finished stainless steel. brushed
D. Unfinished Spaces (Such as Utility Tunnels, Bagwells, Warehouse Spaces, etc.): Galvanized Steel.
E. Exterior Areas or Damp Locations: Weatherproof with while-in-use cover.
F. Special Applications: As required by Architect.
G. Provide gang plates for two or more devices mounted together.

2.7 WELDING RECEPTACLE/PLUG
A. 60 Amp, 3-phase, 3-wire 480 v grounding type (4-pole) with companion plug is standard.

B. UL, CSA, or ETL label required.

2.8 FLOOR SERVICE FITTINGS
Coordinate with telephone and data cable service requirements. Telephone and data outlets per communications standards select one of three paragraphs below.

A. Type: Modular, flush-type, dual-service units suitable for wiring method used.
B. Type: Modular, pop-up, dual-service units suitable for wiring method used.
C. Type: Modular, above-floor, dual-service units suitable for wiring method used.
D. Compartments: Barrier separates power and signal sections.
E. Housing Material: Rectangular or Round, die-cast aluminum, satin finished.
F. Power Receptacle: NEMA WD 6, Configuration 5-20R, ivory finish, unless otherwise indicated. UL, CSA, or ETL label required

G. Communications Outlet: Blank cover with bushed cable opening, unless otherwise indicated.  

H. UL, CSA or ETL label required.  
2.9 POKE-THROUGH ASSEMBLIES
A. Description: Factory-fabricated and -wired assembly of below-floor junction box unit.with multi-channeled, through-floor raceway/firestop unit and detachable matching floor service-outlet assembly.  UL, CSA or ETL label required.  
1. Separate wire channels for power and communications

2. Device mounting provisions as appropriate.

3. Telephone and data outlets per communications standards.

B. Size: Selected to fit nominal [6-inch] or [8-inch] cored holes in floor and matched to floor thickness.  

C. Fire Rating: Unit is listed and labeled for fire rating of floor-ceiling assembly.  

D. Closure Plug: Arranged to close unused [6-inch] or [8-inch] cored openings and reestablish fire rating of floor.  

E. Wiring:

1. Power: #12 AWG power and ground conductors.

2. Telephone/data cable: Refer to Division 27 Communications.

2.10 MULTIOUTLET ASSEMBLIES
Indicate mounting heights, raceway sizes, and types and spacing of receptacle devices on Drawings. Add descriptions of special features in assemblies, such as fused receptacles, special-purpose switches, and channels for communication wiring.

A. Components of Assemblies: Two-piece surface metal raceway, with factory-wired multioutlet harness.  Products from a single manufacturer designed for use as a complete, matching assembly of raceways and receptacles.

Select one of two paragraphs below.

B. Raceway Material: Metal, with manufacturer’s standard finish.

C. Raceway Material: Nonmetallic.

D. Wiring: 
1. Receptacles: 15-A, 125-V, NEMA WD 6 Configuration 5-15R receptacles complying with NEMA WD 1, UL 498, and FS W-C-596.  
2. Power: #12 AWG power and ground conductors.

3. Telephone/data cable: Refer to Division 27 Communications.
2.11 TELEPHONE/POWER SERVICE POLES
A. Description: Factory-assembled and wired units to extend power, telephone, and data service from distribution wiring concealed in ceiling to devices or outlets in pole near floor.

B. Poles: Nominal 2.5-inch square cross section with height adequate to extend from floor to at least 6 inches above ceiling, and separate channels for power and signal wiring.

C. Mounting: Ceiling trim flange with concealed bracing arranged for positive connection to ceiling supports, and pole foot with carpet pad attachment.

D. Finishes: One of manufacturer’s standard finish and trim combinations to match Architectural requirements.

E. Wiring:

1. Power: #12 AWG power and ground conductors.

2. Telephone/data cable: Refer to Division 27 Communications.

F. Power Receptacles: Two single 20A, heavy-duty, NEMA WD 6, Configuration 5-20R units.
G. UL label required.  

H. Standard only in remodel and retrofit areas where underfloor wiring is impractical.  

I. Telephone and data receptacles per communications standards.  

J. Communications Outlets: Blank insert with bushed cable opening.  

PART 3   EXECUTION

3.1 INSTALLATION
A. Standard Mounting Heights: Comply with NECA 1, unless noted otherwise on drawings:

1. Wall Switches: 48” above finished floor.

2. Convenience Outlets: 18” above finished floor, 6” above counters. 

3. Telephone Outlets: 18” above finished floor. 

4. Wall Phone Outlets: 54”

5. Thermostats: 60”

B. Install devices and assemblies plumb and secure.

C. Protect installed devices and their boxes. Do not place wall finish materials over device boxes and do not cut holes for boxes with routers that are guided by riding against outside of boxes.

D. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust, paint, and other material that may contaminate the raceway system, conductors, and cables.

E. Install device boxes in brick or block walls so that the cover plate does not cross a joint unless the joint is troweled flush with the face of the wall.

F. Install wall plates when painting is complete.

G. Conductors:

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

2. Strip insulation evenly around the conductor using tools designed for the purpose. Avoid scoring or nicking of solid wire or cutting strands from stranded wire.

3. The length of free conductors at outlets for devices shall meet provisions of NFPA 70, Article 300, without pigtails.

4. Existing Conductors:

a. Cut back and pigtail, or replace all damaged conductors.

b. Straighten conductors that remain and remove corrosion and foreign matter.

c. Pigtailing existing conductors is permitted, provided the outlet box is large enough

H. Replace devices that have been in temporary use during construction and that were installed before building finishing operations were complete.

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

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

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

L. When there is a choice, use side wiring with binding-head screw terminals. Wrap solid conductor tightly clockwise, two-thirds to three-fourths of the way around terminal screw.

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

N. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice No. 12 AWG pigtails for device connections.

O. Tighten unused terminal screws on the device.

P. When mounting into metal boxes, remove the fiber or plastic washers used to hold device-mounting screws in yokes, allowing metal-to-metal contact.

Q. Install wall dimmers to achieve indicated rating after derating for ganging as instructed by manufacturer. Verify dimmers used for fan speed control are listed for that application. 

R. Do not share the neutral conductor on the load side of dimmers.

S. Arrangement of Devices: Unless otherwise indicated, mount flush, with long dimension vertical, and grounding terminal of receptacles on the bottom. Group adjacent switches under single, multi-gang wall plates. Located telecom devices within 6” of power receptacles.

T. Protect devices and assemblies during painting.

U. Adjust locations at which floor service outlets and telephone/power service poles are installed to suit arrangement of partitions and furnishings

3.2 IDENTIFICATION
A. Comply with Section 26 05 53 - Electrical Identification.
B. Receptacles: Identify panelboard and circuit number from which receptacle is served.

1. Label receptacles downstream from a feed-through type GFCI receptacle “GFCI PROTECTED.” 
2. For duplex receptacles on UPS power, provide label that reads “UPS”.  
3.3 CONNECTIONS
A. Connect wiring device grounding terminal to outlet box with bonding jumper.

B. Connect wiring device grounding terminal to branch-circuit equipment grounding conductor.

C. Isolated-Ground Receptacles: Connect to isolated-ground conductor routed to designated isolated equipment ground terminal of electrical system. Shall be grounded via a separate green ground conductor with yellow or orange stripe to the panelboard isolated ground bus.
D. All standard, TVSS, and GFCI receptacles shall be grounded via a separate green equipment ground wire connected to the panelboard ground bus. Metallic raceway shall not be the sole equipment ground current path.
E. Maintain consistent polarity for power and common terminals on all receptacles.
F. Test GFCI receptacles per manufacturer’s recommendations.

3.4 FIELD QUALITY CONTROL
A. Test wiring devices for proper polarity and ground continuity. Operate each device.
B. Percent Voltage Drop under 15-A Load: A value of 6 percent or higher is unacceptable.  

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

D. Ground Impedance: Values of up to 2 ohms are acceptable.
E. Check TVSS receptacle indicating lights for normal indication.

F. Test GFCI operation with both local and remote fault simulations according to manufacturer’s written instructions. Test for tripping values specified in UL 1436 and UL 943.
G. Wiring device will be considered defective if it does not pass tests and inspections.

H. Replace damaged or defective components.

3.5 CLEANING
A. Internally clean devices, device outlet boxes, and enclosures. Replace stained or improperly painted wall plates or devices.

PART 4   MEASUREMENT AND PAYMENT

4.1 GENERAL
A. No separate measurement or payment will be made for the Work required by this section. The cost for this portion of the Work will be considered incidental to, and included in the payments made for the applicable bid items in the [Schedule of Unit Prices] [Lump Sum price bid for the Project].

End of Section
Revision History:

05/01/2014 Conversion to 2004 CSI Numbering System

10/15/2014 Added Sole Source and Salient Characteristics Note to Part 2 and revisions
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