


SECTION 16120
WIRES AND CABLES

PART 1 - GENERAL

1.1	STIPULATIONS

A.	The specifications sections “Bidding Requirements”, “Contract Requirements” and “General Requirements Electrical” form a part of this Section by this reference thereto and shall have the same force and effect as if printed herewith in full.

1.2	SUMMARY

A.	This Section includes building wires and cables and associated splices, connectors, and terminations for wiring systems rated 600 volts and less.

B.	Related Sections:  The following paragraphs in Section 16 contain requirements that relate to this Section:

1.	"Supporting Devices" for supports and anchors for fastening cable directly to building finishes.
2.	"Electrical Identification" for insulation color coding and wire and cable markers.

1.3	SUBMITTALS

A.	General:  Submit the following according to the Conditions of the Contract and General Requirements.

B.	Field test reports indicating and interpreting test results relative to compliance with performance requirements of testing standard.

1.4	QUALITY CONTROL

A.	Testing Firm Qualifications:  In addition to the requirements specified in Division 1 Section "Quality Control Services," an independent testing firm shall meet OSHA criteria for accreditation of testing laboratories, Title 29, Part 1907, or shall be a full member company of the International Electrical Testing Association (NETA).

1.	Testing Firm's Field Supervisor Qualifications:  A person currently certified by the NETA National Institute for Certification in Engineering Technologies to supervise on-site testing specified in Part 3.

B.	Comply with NFPA 70 "National Electrical Code" for components and installation.

C.	Listing and Labeling:  Provide products specified in this Section that are listed and labeled.

1.	The Terms "Listed and Labeled":  As defined in the "National Electrical Code," Article 100.
		2.	Listing and Labeling Agency Qualifications:  A "Nationally Recognized Testing Laboratory" (NRTL) as defined in OSHA Regulation 1910.7.
1.5	SEQUENCING AND SCHEDULING

A.	Coordination:  Coordinate layout and installation of cable with other installations.

1.	Revise locations and elevations from those indicated as required to suit field conditions and as approved by the Architect.

1.6	DELIVERY, STORAGE, AND HANDLING

A.	Deliver wire and cable according to NEMA WC-26.

PART 2 - PRODUCTS

2.1	MANUFACTURERS

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

1.	Wires and Cables:

a.	American Insulated Wire Corporation, Leviton Manufacturing Co.
b.	Brand-Rex Cable Systems, Brintec Corp.
c.	Carol Cable Company, Inc.

2.	Connectors for Wires and Cables:

a.	AFC, Monogram Co.
b.	AMP, Inc.
c.	Anderson, Square D Co.

2.2	BUILDING WIRES AND CABLES

A.	UL-listed building wires and cables with conductor material, insulation type, cable construction, and rating as specified in Part 3 "Applications" Article.

B.	Thermoplastic Insulation:  Conform to NEMA WC 5.

C.	Cross-Linked Polyethylene Insulation:  Conform to NEMA WC 7.

D.	Solid conductor for 10 AWG and smaller; stranded conductor for larger than 10 AWG. Minimum size shall be 12 AWG, copper conductor.

E. 	Color coding shall conform to the following:

	PHASE		120/208 VOLT		277/480 VOLT
	
	A			Black				Yellow
	B			Red				Brown
	C			Blue				Orange
	Neutral		White				White
	Ground		Green				Green

	1. 	The colors shall be factory-applied to entire length of the conductors by one of the following methods as noted and listed below:

		a. 	Solid color compound.
		b. 	Solid color coating.
		c. 	Colored bands or hash marks with maximum spacing of 18".
		d. 	Colored fibrous covering.

		2. 	All branch circuit conductors Nos. 12 and 10 shall be solid color compound, solid color coating or colored fibrous covering.  All sizes of conductors used for neutrals and equipment grounds shall be solid compound or solid color coating white and green, respectively.  All phase conductors No. 8 and larger with stripes, bands or has marks shall have a background color other than white or green.
		3. 	The solid color coating, stripes, bands or hash marks shall be a strongly adherent paint or dye not injurious to the insulation which will not be obliterated by pulling into a conduit or raceway.  The stripes, bands or hash marks shall be sufficiently wide and clear to be readily distinguishable after installation.	

2.3	CONNECTORS AND SPLICES

A.	UL-listed factory-fabricated wiring connectors of size, ampacity rating, material, and type and class for application and for service indicated.  Select to comply with Project's installation requirements and as specified in Part 3 "Applications" Article.

PART 3 - EXECUTION
						
3.1	EXAMINATION

A.	Examine raceways and building finishes to receive wires and cables for compliance with installation tolerances and other conditions.  Do not proceed with installation until unsatisfactory conditions have been corrected.

3.2	APPLICATIONS

A.	Feeders:  Type THHN/THWN, copper conductor, in raceway.

B.	Branch Circuits:  Type THHN/THWN, copper conductor, in raceway.

C.	Fire Alarm Circuits:  Type THHN/THWN, copper conductor, in raceway.

D.	Class 1 Control Circuits:  Type THHN/THWN, copper conductor, in raceway or plenum rated cable where permitted by NEC
E.	Class 2 Control Circuits:  Type THHN/THWN, copper conductor, in raceway or plenum rated cable where permitted by NEC.

	F. 	Metal clad cable with internal ground wire may be used where permitted by N.E.C. for branch circuits run concealed, provided that the outer metal armor of cable is identified as an acceptable ground return path. Maximum length shall be 6 feet.

	G. 	Data processing cables under raised floor shall comply with Article 645 of the N.E.C.

3.3	INSTALLATION

A.	Install wires and cables as indicated, according to manufacturer's written instructions and the NECA "Standard of Installation."

B.	Pull conductors into raceway simultaneously where more than one is being installed in same raceway.

1.	Use pulling compound or lubricant where necessary; compound used must not deteriorate conductor or insulation.
2.	Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips that will not damage cables or raceway.

C.	Install exposed cable, parallel and perpendicular to surfaces or exposed structural members, and follow surface contours where possible. Review all exposed conduit with professional.

D.	Conductor Splices:  Keep to minimum.

1.	Install splices and tapes that possess equivalent or better mechanical strength and insulation ratings than conductors being spliced.
2.	Use splice and tap connectors that are compatible with conductor material.

E.	Wiring at Outlets:  Install with at least 12 inches of slack conductor at each outlet.

F.	Connect outlets and components to wiring and to ground as indicated and instructed by manufacturer.  Tighten connectors and terminals, including screws and bolts, according to equipment manufacturer's published torque-tightening values for equipment connectors.  Where manufacturer's torquing requirements are not indicated, tighten connectors and terminals according to tightening torques specified in UL Standard 486A.

3.4	FIELD QUALITY CONTROL

A.	Testing Firm:  Provide the services of a qualified independent testing firm to perform specified field quality-control testing.

B.	Testing:  Upon installation of wires and cables and before electrical circuitry has been energized, demonstrate product capability and compliance with requirements.

1.	Procedures:  Perform each visual and mechanical inspection and electrical test stated in NETA Standard ATS, Section 7.3.1.  Certify compliance with test parameters.

C.	Correct malfunctioning products at site, where possible, and retest to demonstrate compliance; otherwise, remove and replace with new units, and retest.


END
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