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SECTION 16120 (26 05 20)
WIRE AND CABLES

PART 1 GENERAL

1.1 SECTION INCLUDES

A. Provide all labor, materials, necessary equipment and services to complete for the Wire and Cables work, as indicated on the drawings, as specified herein or both, except as for items specifically indicated as “NIC ITEMS”.

1.2 REFERENCES

A. Provide wire and cable comprised of copper conductors under provisions of ASTM and IPCEA Standards.

1.3 SUBMITTALS

A. Submit shop drawings and product data under provisions of Section 01330, “Submittal Procedures”.

1.4 DELIVERY, STORAGE AND HANDLING

A. Conform to Section 01663, “Product Delivery, Storage and Handling Requirements”.

B. Deliver, store and handle all wire and cable in complete coils, boxes, or reels with manufacturer’s name and approval tag attached.  Tag to indicate wire size and type of insulation.

PART 2 PRODUCTS

2.1 MATERIALS

A. Provide a No. 14 AWG galvanized steel fish wire or a plastic line having a tensile strength of not less than 200 pounds in each empty conduit.

B. 600 Volt Wire and Cable:

1. Lighting and receptacle branch circuit protected at no more than 20 amperes.  All control and alarm wiring: type THHN/THWN stranded rated 600 volts, 75 degrees Centigrade in dry and wet locations.

2. Unless otherwise specified or shown, all other branch or feeder conductors: stranded copper having THHN/THWN insulation, in trade sizes No. 10 AWG TO 600 MCM, inclusive. In lieu of THHN/THWN, conductors with thermosetting insulation derived from filled, chemically cross-linked polyethylene rated 600 volts and 90 degrees Centigrade may be substituted in dry locations only.

3. Provide, where required, the following types of insulation and meet the requirements specified below:

(a) Type AVA: under provisions of Federal Specifications J-C-30.


(b) Type SF-2: 2/64 inch thick silicone-rubber, 125º C minimum, with outer covering of heat-resisting glass braid.

4. Provide distinctive markings for the covering of wires and cables designed to meet the above specification so that they may be readily identified in the field.  Provide a distinctive color code for the covering of the individual conductors for identification of individual conductors.

5. Color Code secondary service feeder and branch circuit conductors throughout the electrical system as follows:
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On existing schools electrician shall match color of phase wiring.

All conductors shall be pulled for rough-in inspection.

6. Conductors:

(a) As manufactured by Colonial Wire and Cable, Southwire Company, or American Insulated Wire and conform under provisions of NFPA and IPCEA.

(b) 98 percent conductive copper under provisions of Matheisen’s Standard rated for 600 volts.

(c) Aluminum conductors are not acceptable.

(d) Stamped for voltage, type, temperature, size, etc.

C. Cable Splicing and Terminations:

1. Joints in branch circuit wiring No. 6 AWG and smaller: made with solderless connectors such as “Scotch Lock”.
2. Splices, joints or terminations for conductors larger than No. 6 AWG: made with pressure indent type connectors.

3. For cable terminations, provide connectors under provisions of Section 16129 – Terminal Lugs.

4. Insulating materials for splices and connections: of the type for the particular use, location, voltage and applied and installed under provisions of the manufacturer’s recommendations.

5. Waterproof seal all splices in hand holes and manholes.

(a) For conductors AWG #18 thru #6 use Scotchlok #3570 Connector Sealing Packs or approved equal.

(b) For conductors AWG #4 and larger use Scotch Resin Splice Kits.

D. Arc/Proofing Tape:




1. The tape: consists of a flexible, conformable fabric of organic composition coated one 
side with a flame retardant elastomer.

(a) Does not support combustion, self-extinguishing and retain not less than 65 percent of its original tensile strength when tested by the cut-strip method of ASTM.

(b) Test: include exposure to distilled water, 3 percent salt water, ultraviolet light and sunlight.

2. Arc-proofing tape: 3M/7700, Bishop No. 43, Plymouth No. 3318.

E. Control Wiring:

1. Control conductors for 100 to 600 volts: #14 AWG stranded, THW or THWN as required, copper stranded and color-coded.

2. Control conductors for 50 volts or less: #18 AWG stranded copper.

3. Wiring: comply with NEC Art. 725 Class 1, Class 2, Class 3 Remote Control, Signaling and power limited circuits.

4. Communication, sound and intercommunication conductors: 100 percent shielded.

F. Portable Cords:
1. Stranded copper UL listed and resistant to water, acid, and alkalies.

2. Provide each cord with one (1) green covered conductor to be used as the grounding conductor.

3. 300 Volt:  #14 AWG Type SJ.

4. 600 Volt:  #14 AWG Type SO.
PART 3 EXECUTION

3.1 INSTALLATION

A. Wires and cables connected to equipment operating at 100 to 480 volts are rated at 600 volts minimum unless otherwise indicated or specified.  Where specified or where the operating voltage is less than 100 volts, the wires or cables may be insulated for 300 volts provided they are completely isolated from other higher voltage systems.  Cables for wiring the various special distribution systems, are individually specified under their respective paragraph headings.

B. Wires and cables for secondary service, feeders and branch circuit: provide single conductor unless otherwise specified.  Branch circuit wiring, connected to receptacles and lighting switches employing No. 12 AWG wires: provide solid conductor.

C. Commercially produced wire lubricant may be utilized to ease wire pulling.  Lubricant:  of a type to produce no deteriorating effect on conductor installation or on the interior of associated wire way and shall be approved by the wire manufacturer.

D. Wire Pulling and Cable Supports:

1. Provide installation equipment to prevent cutting and abrasion of conduits during the pulling of feeders.

2. Ropes used for pulling of feeders: made of polyethylene or other non-metallic material.

3. Fish wires and lines: free of splices and have ample exposed length at each end.

4. Pulling lines: attached to conductor cables by means of either woven basket grips or pulling eyes attached directly to the conductors.  Rope hitches are not acceptable. Pull in all cables to be in stalled in a single conduit together.

5. Cable supports and boxes: installed for all vertical feeders under provisions of the schedule in the National Electrical Code.  Boxes: built of heavy steel plates not less than No. 10 USS gauge riveted to an angle iron frame with removable covers secured by brass machine screws.  For cables without a metallic sheath, the cable support: of the split wedge composition type with clamps each individual conductor firmly and tightens due to the weight of the cable.  All boxes: hot-dipped galvanized after fabrication.

E. Cable Splicing and Terminations:

1. No splices or joints will be permitted in either feeder or branch circuits except at outlets or accessible junction boxes.

2. Connectors:  insulated by integral or separate covers by means of taping with plastic or rubber and friction tapes to provide insulating value equal to that of the 
conductors being joined.

3. Employ the tool designed for the purpose by the manufacturer of the particular size and type of connector utilized, unless the design of the connector incorporates an integral built-in means of ensuring adequate pressure being exerted in fabrication of the splice.

4. In the making of a splice, connectors shall be brought up upon the conductors so that all the conductors are equally engaged, the insulation is not ruptured, no bare wires are exposed or have backed-off due to application of pressure and the connector will not loosen due to cycling or vibration, in order to insure an efficient splice.

F. Securely fasten Non-ferrous identifying tags to all cables, in pull and splice boxes and at terminations.  Stamp or emboss tags to correspond with markings on drawings or marked so that cable may be readily identified.  If suspended type tags are provided, attach by approximately 1/32 inch diameter nylon 55 pound test mono-filament line attached to tag, using three twist, clinch knot or especially designed slip-free plastic cable lacing unit. 

G. Make conductor length for parallel feeders identical.

H. Install wire in conduit runs after concrete and masonry work is complete and moisture is swabbed from conduits.  Conform to section 16132 – Conduit, Fittings and Supports.
I. All conductors shall be pulled prior to rough inspection.
3.2 CONDUCTORS

A. All conductors: stranded copper.

B. Bonding conductors size #10 and smaller: provide a green covering and the same size
 as the circuit conductors unless indicated otherwise.

C. Installation of conductors: made only in completed raceway systems and all conductors in any conduit pulled in together.

D. Run all low voltage wiring in conduit unless otherwise specified.

E. Run all communications wiring in conduit unless otherwise specified.

3.3 GENERAL WIRING METHODS

A. Provide wiring complete from point of service connection to all receptacles, luminaires, power outlets, outlets for future extensions and other devices as shown.  Provide slack wire for all future connections.  Unless otherwise specified, branch circuit conductors, provide No. 12 AWG or larger.  In outlet boxes for future installations, tape ends of wires and blank covers installed.  Provide additional “green wire” ground for all electronic equipment receptacles. 

B. Do not bend cables either permanently or temporarily during installation to radii less than that recommended by the manufacturer.

C. Bundle conductors not larger than No. 10 AWG located in branch circuit panel boards, signal cabinets, signal control boards, switchboards and motor control centers.  Cable in individual circuits, conductors larger than No. 10 AWG located in switchboards, motor control centers and pullboxes.

1. Bundling and cabling: done with straps made of self-extinguishing nylon.

2. Each strap: constructed with a locking hub or head on one end and a taper on the other.

3. Apply Arc-proofing, as specified, after cabling.

D. Where the length of a homerun, from panel to first circuit, exceeds 75 feet for a 120 volt circuit or 175 feet for a 277 volt circuit, the conductor size: provide No. 10 AWG.  All exit lighting and emergency power and signal systems wiring: minimum No. 10 AWG.

E. Where homerun circuit numbers are shown, follow such numbers in connecting circuits to panel boards.  Connect each branch circuit homerun containing two or more circuits with a common neutral to the circuit breaker or switch in a three or four-wire branch circuit panel board so that no two of the circuits will be fed from the same phase.  Where panel board cabinets are recessed, stubb up concealed conduits with sufficient capacity to carry the number and size of future conductors for spare branch circuit protective devices and spaces in the panelboard to a junction box for future connections and extensions located as follows: 


1. In an area with removable ceiling, provide accessibility above the suspended ceiling for the junction box.


2. In an area with non-removable ceiling, recess the junction box in the ceiling directly over the panel board location.

3. In an area without suspended ceiling but with finished wall, recess the junction box in the wall directly above the panel board location at the ceiling line.

4. In an area without suspended ceiling but with unfinished wall, expose the junction box on the ceiling directly over the panel board location.

F. Do not utilize channel support members for suspended type fluorescent lighting fixtures for building branch circuit wiring unless specified otherwise.  Connections between units in continuous rows, made within the fixture wireway.

G. Provide all wiring to and between motors, starters, line voltage control devices, disconnect switches and other related electrical equipment except where such items are factory wired.

H. Electrically operated overhead doors, sliding doors, door operators and control devices will be provided under another division.  Provide power, and all wiring connections to the control devices.

I. 
J. Provide power wiring to and between motors, starters, line voltage control devices, disconnect switches and other related electrical equipment except where such items are factory wired.

K. Provide dedicated neutral conductors for computer power outlets.

3.4 PHASING AND IDENTIFICATION

A. The plans designation of all secondary conductors are the same and are indicated in or on all 3 phases outlets, transformers, panel boards and disconnect switches, and they shall be connected with uniform phase sequence.

B. Maintain A, B, C phase relation left to right when viewed from the front.

3.5 SIGNAL SYSTEMS

A. Fire alarm, sound and intercom terminations: made in enclosed telephone type panel boards with suitable terminal strips mounted on plywood backboards.  Each system: in separate terminal cabinet.
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