SECTION 260519
LOW VOLTAGE ELECTRICAL
POWER CONDUCTORS AND

Southcentral Foundation Fireweed Building Renovation CABLES

PART 1 - GENERAL

1.1

A.

B.

1.2

A.

B.

1.3

A.

1.4

A.

SUMMARY

This section includes specific requirements, products, and methods of execution relating to wire
and cable, 600 volts or less, approved for use on this project.

Related Sections

1. 260533 - Raceways and Boxes for Electrical Systems
2. 260553 - Identification for Electrical Systems
REFERENCES

International Electrical Testing Association:

1. NETA ATS - Acceptance Testing Specifications for Electrical Power Distribution
Equipment and Systems.

National Fire Protection Association:

1.  NFPA 70 - National Electrical Code.

2. NFPA 262 - Standard Method of Test for Flame Travel and Smoke of Wires and Cables
for Use in Air-Handling Spaces.

SUBMITTALS

Provide submittals for products in accordance with Section 260000 - Electrical General

Requirements and Division 1.

QUALITY ASSURANCE

Conductors shall be sized according to American Wire Gauge (AWG). Stranding, insulation,
rating and geometrical dimensions shall conform to UL and ICEA specifications.

PART 2 - PRODUCTS

2.1 INSULATION TYPES
A. Branch circuit conductors shall be 600 volt insulated, and unless otherwise noted on the
Drawings, shall have the following insulation types:
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2.2

23

1.  Heated indoor spaces - THHN/THWN or XHHW.

2. Indoor/outdoor between VSD and motor — XHHW.

3. Outdoors, wet locations (such as slab-on-grade), or other cold locations (such as unheated
attics) - XHHW.

Feeder conductors shall be 600 volt insulated, and unless otherwise noted on the Drawings,
shall have the following insulation types:

1.  Heated indoor spaces - THHN/THWN or XHHW-2.
2. Outdoors, wet locations (such as slab-on-grade), or other cold locations (such as unheated
attics) - XHHW-2.

Nylon-jacketed conductors such as Types THHN or THWN shall not be used in any location
subject to ambient temperatures below 20° F.

Special applications: Conductors in fluorescent fixture wiring channels shall have 90° C
insulation rating, Types THHN, XHHW, or equal. Conductors in high temperature locations
shall have one of the special insulation types suitable for the use and as permitted by the NEC.

Conductors feeding Variable Frequency Drives (VFDs) and between VFDs and equipment
supplied by the VFDs shall be Type XHHW-2.

MC CABLE

Where concealed above ceiling, type MC (metal clad) cable is acceptable on this project for
branch circuit wiring. Type MC cable shall not be used for branch circuit homeruns. Homerun
shall be considered to originate within 10 feet of the last device or fixture connection or as
approved by the Contracting Agency.

MC cable shall not be installed concealed in walls.
Type MC (metal clad) cables shall have integral code-sized grounding conductor.

Type MC cable shall consist of a factory assembly of one or more conductors, each individually
insulated and enclosed in a metallic sheath of interlocking tape or a smooth corrugated tube.

Type MC cable shall be hospital grade. Non-hospital grade MC cable may be used only where
expressly permitted by the Engineer of Record. Submit each request for use of non-hospital
grade MC cable for review and approval.

TYPE FPLP/MC CABLE

In existing non-accessible spaces, where required to be fished, Type FPLP/MC metal clad fire
alarm/control cable is acceptable on this project. Cable shall be UL Listed as Type FPLP Metal
Clad/Power limited fire-protective signaling cable - FPLP (105°C) / MC (90°C). Submit for
approval, prior to installation, all intended applications. Cable installed without prior approval
is subject to removal at the Contractor’s expense at the discretion of the Contracting Agency.
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B.  Type FPLP/MC technical specifications:

Armor: Galvanized steel (red striped).

Conductors: Solid copper (number as required for application).
Conductor insulation: TFN/THHN.

Assembly covering: Polypropylene tape.

Maximum temperature rating: FPLP 105°C (dry); MC 90°C (dry).
Grounding: Bare grounding conductor.

Maximum voltage rating: FPLP 300V; MC 600V.

Minimum conductor size: 18 AWG.

e A o

C. Fittings for use with Type FPLP/MC metal clad fire alarm/control cable shall be designed
specifically for use with Type FPLP/MC and manufactured by the producer of the Type
FPLP/MC cable.

24 FLEXIBLE CORD

A.  Flexible cord shall be Type SO or ST, or for the larger sizes, Type G.

2.5 MISCELLANEOUS

A. Miscellaneous: Miscellaneous wire and cable for special purpose applications and not covered
in the categories as indicated above or otherwise specified, shall be as shown on the plans
and/or required by the intended use.

2.6 MINIMUM SIZE
A.  Unless specified otherwise minimum wire sizes shall be as follows:

1.  #12 AWG for branch circuit wiring.

#20 AWG for low voltage switching circuits if part of an approved cable assembly, #18

AWG otherwise.

#14 AWG for control circuit wiring.

4.  #16 AWG for light fixture whips, refer to specification section 260533 - Raceway and
Boxes for Electrical Systems, for maximum fixture whip lengths.

98]

B.  On 20A circuits, with one-way conductor lengths measured from panel to farthest receptacle, or
center of lighting string (as applicable):

1. #10 AWG for 120V circuits of 75 feet to 120 feet.

2. #8 AWG for 120V circuits of 120 feet to 200 feet.
3. #10 AWG for 277V circuits of 130 feet to 215 feet.
4. #8 AWG for 277V circuits of 215 feet to 330 feet.
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C.  Similar oversizing shall apply to circuits of other ratings and/or greater lengths, as necessary to
comply with the voltage drop limitations in Part 3 of this Section.

D. Cable or conductors for fire alarm systems and other special systems shall be as described in
other sections of the specifications, noted on the drawing, or recommended by the equipment
manufacturer, whichever is greater.

2.7 CONDUCTORS

A. Conductors used on this project shall be copper, solid or stranded for wiring #10 and smaller,
stranded for #8 and larger.

B.  Stranded control, communication, and alarm conductors shall have compression terminations

where terminated on screw terminals.

PART 3 - EXECUTION

3.1

A.

B.

C.

D.

32

A.

INSTALLATION

Unless otherwise noted or specified, all conductors shall be run in raceways as specified in
Section 260533 — Raceways and Boxes for Electrical Systems. Raceways shall be installed as a
complete system, free from obstructions, and clean before conductors are installed.

Provide conductors from outlet to outlet and splice branch circuit conductors only at outlet or
junction boxes. Install all conductors in a single raceway at one time and leave sufficient cable
at all fittings or boxes. Keep conductors within the manufacturer's allowable tension. Do not
violate minimum bending radii. Lubricants for wire pulling, if used, shall conform to UL
requirements for the insulation and raceway material.

Do not install Type XHHW conductors in temperatures below -10° F, or the other types in
temperatures below +20° F.

Conductors that extend below grade shall be suitable for wet locations (type XHHW or
XHHW-2). The use of THHN below grade is not acceptable.
CONDUCTOR SUPPORT

Provide conductor supports as recommended by the NEC or cable manufacturer in vertical
conduits.
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3.3 SPLICING

A. No splicing or joints are permitted in branch circuits except at outlet or accessible junction
boxes. Prior to splicing, conductors shall be stripped to the exposed length recommended by
the splicing device manufacturer.

B.  Utilize compression type solderless connectors when making splices or taps in conductors No.
8 AWG or larger. Provide heat or cold shrink type insulating tubing on splices and tape outer
surface continuously with Scotch #88 plastic tape to secure insulation strength equal to that of
the conductors joined.

C.  Utilize pre-insulated connectors, hard-shell type only, Ideal Industries, Inc., "Wing-Nut" or
“Twister Pro” or "In-Sure Push-in Connectors" for splices and taps in conductors No. 10 AWG

and smaller in dry locations.

D. Utilize Ideal “Twister DB Plus”, water repellent, sealant filled, UL 486D Listed connector
splices and taps in conductors No. 10 AWG and smaller in damp or wet locations.

E. Utilize “Buchanan pre-insulated crimp connectors” on stranded conductors for fire alarm
control and alarm circuits.

F.  Feeder conductors shall be installed with no splices unless otherwise noted on the Drawings.
Splices in feeder conductors, where specifically allowed, shall be compression type butt splices.

34 CONDUCTOR TERMINATION

A.  Provide power and control conductors that terminate on equipment or terminal strips with
solderless lugs or T & B "Sta-Kon" terminals.

B.  Prior to termination, conductors shall be stripped to the exposed length recommended by the
termination device manufacturer.

3.5 CONDUCTOR PHASE COLOR CODING

A. Service, feeder and branch circuit conductors throughout the project secondary electrical
system shall be color coded as follows:

208/120 Volts Phase 480/277 Volts
Black A Brown
Red B Orange
Blue C Yellow
White Neutral Gray (see following)
Green Ground Green
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B.

3.6

3.7

3.8

3.9

Where color coded conductors are not commercially available, colored non-aging, plastic tape
may be utilized where permitted by NEC.

Where neutrals of different systems exist on the project, neutral conductor identification
method shall satisfy the Authority Having Jurisdiction, as to compliance with NEC Article 200.
Branch circuit neutral conductors shall have a color stripe matching the corresponding phase
conductor where neutral is not shared.

Phases in panelboards and similar equipment shall be connected Phase A, B, C from left to
right, top to bottom, or front to back.
DERATING OF CONDUCTORS

Derating of conductors shall be per National Electrical Code.

VOLTAGE DROP

The maximum total voltage drop shall not exceed three (3) percent in branch circuits or feeders,
for a total of five (5) percent to the farthest outlet based on steady state design load conditions.
Wire sizes shown on the Drawings are for minimum ampacity. Wire and conduit sizes shall be
increased to limit voltage drop based upon actual lengths required in the field. Base voltage-
drop calculations on NEC Chapter 9, Table 9.

Secondary transformer voltage taps may be used to offset voltage drop as long as no load
voltage does not exceed 125 volts phase to neutral/ground at transformer secondary.

OPEN WIRING ABOVE LAY-IN CEILINGS PROHIBITED

Wiring for all systems shall be installed in one of the raceway systems or cable tray systems
listed for this project. Refer to the Drawings and the specific Section under which each system

is specified.

Wiring installed in cable trays in air-handling ceiling spaces shall be approved for the
application and the specific system.

Raceways and sleeves shall be sized in accordance with the cabling requirements for the special
system involved.

TESTING

Feeder and branch circuit cables larger than #4 AWG shall be megger tested prior to final
termination in accordance with Section 260000 — Electrical General Requirements.
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3.10 FIELD QUALITY CONTROL

A. Document each installation and operational step utilizing the approved PC/FC checklists in
accordance with Section 019100 - Commissioning.

END OF SECTION 260519
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