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SECTION 26 0519
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES
GENERAL
SUMMARY
Section includes: 
Copper building wire.
Metal-clad cable, Type MC.
Fire-alarm wire and cable.
Connectors and splices.
Aluminum conductors and cables are prohibited.
ACTION SUBMITTALS
Product Data:  For each type of product indicated.
Product Schedule: Indicate type, use, location, and termination locations.
INFORMATIONAL SUBMITTALS
Retain "Field quality-control reports" Paragraph below if Contractor is responsible for field quality-control testing and inspecting.
Field quality-control reports.
PRODUCTS
MANUFACTURERS
In other Part 2 articles where subparagraph titles below introduce lists, the following requirements apply for product selection:
Manufacturers:  Subject to compliance with requirements, provide products by the manufacturers specified.
[bookmark: OLE_LINK3][bookmark: OLE_LINK1][bookmark: OLE_LINK2]Or Equal:  Where products are specified by manufacturers name and accompanied by the term "or equal,” comply with provisions in Division 01. Specific procedures must be followed before use of an unnamed product or manufacturer.  
COPPER CONDUCTORS AND CABLES
Manufacturers (Building Wire and Cable):
American Insulated Wire Corp.; a Leviton Company.
Cerro Wire LLC.
Encore Wire Corporation.
General Cable Corporation.
Okonite Company
Republic Wire Inc. 
Service Wire Company.
Southwire Company.
Or equal
When specifying Control Cable for Central Plant, specify Belden #9154 for instrumentation cable.
Manufacturers (Control Cable): 
Alpha.
Belden.
ConnectAir
Or equal.
Manufacturers (MC cable):
AFC Cable Systems.
Encore Wire Corporation.
Southwire Company.
Or equal.
Refer to Part 3 "Conductor and Insulation Applications" Article for insulation type, cable construction, and ratings.
Conductor Material:  Copper complying with ICEA S-95-658 / NEMA WC 70 Unshielded 0 to 2 kV Cables.
Conductor Insulation Types:  Type THW, THHN-THWN, XHHW, UF, USE, and SO complying with NEMA WC 70.
Multiconductor Cable:  Metal-clad cable, Type MC, THHN copper conductors with integral green ground wire, lightweight steel clad, UL Standard 1569 Type SO and Type USE with ground wire.
Multiconductor Cable with control wiring:  Contractor may use MC-PCS, power and control cable for lighting fixtures and controls.  Cable shall be copper conductors with green ground wire, lightweight steel clad, UL 1569. 
CONNECTORS AND SPLICES
Manufacturers:
3M Company; Electrical Products Division.
Hubbell Power Systems, Inc/Burndy.
O-Z/Gedney;.
Or equal.
Description:  Factory-fabricated inline connector kits and splices of size, ampacity rating, material, type, and class for application and service indicated and for shield or unshielded cables.  Provide insulating and sealing compound. 
Provide steel cable connectors with insulated throat, OZ/Gedney AMC series . 
Die cast or pressure cast fittings are prohibited.
Lugs: One piece, seamless, designed to terminate conductors specified in this Section.
Material:  Copper or Bronze.
Type:  Two hole with standard or long barrels.
Termination:  Compression.
EXECUTION
CONDUCTOR MATERIAL APPLICATIONS
Feeders:
Copper; solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
Branch Circuits:
Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
Power-Limited Fire Alarm and Control: Solid for No. 12 AWG and smaller.
CONDUCTOR AND INSULATION APPLICATIONS
Feeders Concealed in Ceilings, Walls, and Partitions:  Type THHN-THWN, single conductors in raceway.
Feeders Concealed in Concrete, below Slabs-on-Grade, and within Crawlspaces:  Type XHHW-2, single conductors in raceway.
Exposed Branch Circuits: Type THHN-THWN, single conductors in raceway.
Branch Circuits Concealed in Concrete and below Slabs-on-Grade:  Type THHN-THWN, single conductors in raceway.
Branch Circuits for wet and dry laboratories Concealed in Ceilings, walls and Partitions: Lightweight steel Metal-clad cable, Type MC with two extra spare circuits to raceway or Type THHN-THWN, single conductors in raceway. 
Branch Circuits Concealed in Ceilings, Walls, and Partitions: Lightweight steel Metal-clad cable Type MC or Type THHN-THWN, single conductors in raceway.
Lighting Circuits Concealed in Ceiling, Walls, and Partitions: Lightweight steel Metal-clad cable, or Type MC Type THHN-THWN, single conductors in raceway.
Outdoors and below grade: Compression types with heat shrink style watertight splice covers. Raychem CTE series, T&B “shrinkson” series, or equal. Cables with multiple conductors shall include a waterproof housing with a non-hardening encapsulating material.
Cord Drops and Portable Appliance Connections:  Type SO, hard service cord.
Fire Alarm Circuits: Lightweight steel Metal-clad cable, Type MC with red strip or  Type THHN-THWN, in raceway, Power-limited, fire-protective, signaling circuit cable.
Class 1 Control Circuits:  Type THHN-THWN, in raceway.
Class 2 Control Circuits:  Type THHN-THWN, in raceway.
Color-Coding of Secondary Phase Conductors: Use the following colors for service feeder and branch-circuit phase conductors.  Phasing shall be indicated by colored conductor wire or tape.  For other system voltages consult the University:
208/120-V Conductors:
Phase A:  Black.
Phase B:  Red.
Phase C:  Blue.
Switch Leg:  Pink.
Switch Traveler:  Same as Hot Leg.
Neutral:  White.
Ground:  Green.
480/277-V Conductors:
Phase A:  Brown.
Phase B:  Orange.
Phase C:  Yellow.
Switch Leg:  Purple
Switch Traveler:  Same as Hot Leg.
Neutral:  Gray.
Ground:  Green.
Factory apply color the entire length of conductors, except the field-applied color-coding methods may be used instead of factory-coded wire for sizes larger than No. 10 AWG.  Comply with Section 26 0553, “Identification for Electrical Systems.”
INSTALLATION
Clean existing conduits prior to installing new conductors and cables to ensure the outer jacket protecting the copper wires is not damaged.
Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated.
Use manufacturer-approved pulling compound or lubricant where necessary; compound used must not deteriorate conductor or insulation. Do not use oil, grease, graphite, or similar substances.  Do not exceed manufacturer's recommended maximum pulling tensions and sidewall pressure values.
Use pulling means; including fish tape, cable, rope, and basket-weave wire/cable grips that will not damage cables or raceway. Pulling of large conductors in raceways shall be done with an approved cable pulling machine. Other methods such as block and tackle to install conductors are prohibited.
Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and follow surface contours where possible.
Support cables in accordance with Division 26 Section "Common Work Results for Electrical."
Seal around cables penetrating fire-rated elements in accordance with Division 07 Section "Penetration Firestopping.".  Provide separate sleeves and/or fire barriers for cable fire wall penetration, unless cable is UL listed for the application.
Color-coded conductor sleeves are not permitted."
Metal Clad (MC) Cable Installation Requirements:
Provide j–box above ceiling before running MC cable down with partitions or walls.
Overhead MC cable runs shall generally follow building lines to provide a neat and workmanlike installation.  
Oversize j-box to accommodate MC cable splicing.
MC cable may be run down directly into panelboards to avoid extra splice into j-box above panelboard as long as concealed.  Installed in a neat orderly manner using Unistrut® or equal to space and hold MC cable in place
MC cable runs shall not rest on ceiling structures.  Do not support MC cable on hung ceiling or ceiling support wires. Do not support cables or allow contact with mechanical piping.  The use of cable ties to support MC Cable is not allowed.
Use lock or spring nut fittings.  
Securely support MC cable with cable hangers, individual spring steel support clips, steel trapeze hangers, threaded rods, or dedicated No. 8 AWG drop wire.  Cable supports shall be fastened to concrete slabs, beams, joists or other structural members of the building.
MC cable shall be supported every 6 feet and secured within 12 inches from termination.
Limit #12 wire homeruns to code voltage drop requirements.
Do not make splices in home run circuits, except directly above the panelboard.
Cable runs shall be continuous from outlet to outlet.
When terminating or splicing at a junction, outlet, or switch box, cut the cable such that 6-inches of free conductors remain for connections or splices.  Use screw-in or spring lock connector and ensure a proper bonding by firmly tightening the connector to both the box and cable.
MC cable shall be cut with an armored cable rotary cutter.
Insert an anti-short bushing at cable ends to protect conductors from abrasion or use insulated connectors.
Bend radius shall be less than 7 times the external diameter of the cable.
MC cables passing through fire-rated walls or electrical /telecommunication room walls shall be provided with a UL listed, fire rated penetration assembly.
Provide #10 neutral wire, or one neutral per phase for three-phase, four wire power supply systems to computers, office machines, programmable controls, electronic discharge equipment.
Do not exceed code requirements for total number of current-carrying conductors in multiple MC cable runs bundled together into a single MC cable hanger or strap.  Neutrals shall be counted as current carrying conductors.
Maintain a clearance of at least 6 inches from hot water and other high temperature pipes.  
Maintain at least 12 inches from telecommunication conduits and unshielded twisted-pair telecommunication cables.
CONNECTIONS
Tighten electrical connectors and terminals in accordance with manufacturer's published torque-tightening values.  If manufacturer's torque values are not indicated, use those specified in UL 486A.
Make splices and taps that are compatible with conductor material and that possess equivalent or better mechanical strength and insulation ratings than unspliced conductors.
Wiring at Outlets:  Install wiring at outlets of sufficient length to extend a minimum of 6 inches outside of the opening.
FIELD QUALITY CONTROL
Perform tests and inspections.
Perform each of the following visual and electrical tests:
Inspect exposed sections of conductor and cable for physical damage and correct connection.
Test bolted connections for high resistance using one of the following:
A low-resistance ohmmeter.
Calibrated torque wrench.
Thermographic survey.
Inspect compression-applied connectors for correct cable match and indentation.
Inspect for correct identification.
Inspect cable jacket and condition.
Insulation-resistance test on each conductor for ground and adjacent conductors. Apply a potential of 500-V dc for 300-V rated cable and 1000-V dc for 600-V rated cable for a one-minute duration.
Continuity test on each conductor and cable.
Uniform resistance of parallel conductors.
Consider the cost and benefit of infrared scanning of cable and conductor splices before retaining "Initial Infrared Scanning" Subparagraph below.
Initial Infrared Scanning: After Substantial Completion, but before Final Acceptance, perform an infrared scan of each splice in conductors No. 3 AWG and larger. Remove box and equipment covers so splices are accessible to portable scanner. Correct deficiencies determined during the scan.
Instrument: Use an infrared scanning device designed to measure temperature or to detect significant deviations from normal values. Provide calibration record for device.
Record of Infrared Scanning: Prepare a certified report that identifies switches checked and that describes scanning results. Include notation of deficiencies detected, remedial action taken, and observations after remedial action.
Retain "Follow-up Infrared Scanning" Subparagraph below, unless University will do follow-up scanning or if Project does not warrant such scanning.
Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of each switch 11 months after date of Substantial Completion.
See Section 014000 "Quality Requirements" for retesting and reinspecting requirements and Section 017300 "Execution" for requirements for correcting the Work.
Cables will be considered defective if they do not pass tests and inspections.
Prepare test and inspection reports to record the following:
Procedures used.
Results that comply with requirements.
Results that do not comply with requirements, and corrective action taken to achieve compliance with requirements.
END OF SECTION
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