State of Alaska Douglas Island Building Section 260519
OAH Tl and Ventilation Upgrades LOW-VOLTAGE ELECTRICAL POWER
CONDUCTORS AND CABLES

SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  Section Includes:
1. Building wires and cables rated 600 V and less.
2. Connectors, splices, and terminations rated 600 V and less.
1.3 ACTION SUBMITTALS

A.  Product Data: For each type of product.

14 INFORMATIONAL SUBMITTALS

A.  Field quality-control reports.

PART 2 - PRODUCTS

2.1 CONDUCTORS AND CABLES

A.  Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

Alcan Products Corporation; Alcan Cable Division.
Alpha Wire.

Belden Inc.

Encore Wire Corporation.

General Cable Technologies Corporation.
Southwire Incorporated.

oL E

B.  Copper Conductors: Comply with NEMA WC 70/ICEA S-95-658.

C.  Conductor Insulation: Comply with NEMA WC 70/ICEA S-95-658 for Type THHN-2-THWN-
2, Type XHHW-2, and Type SO.

Section 260519 2017-0222-3531 / LOW-VOLTAGE ELECTRICAL Page 1 of 3
POWER CONDUCTORS AND CABLES



State of Alaska Douglas Island Building Section 260519

OAH Tl and Ventilation Upgrades LOW-VOLTAGE ELECTRICAL POWER
CONDUCTORS AND CABLES
D.  Multiconductor Cable: Comply with NEMA WC 70/ICEA S-95-658 for metal-clad cable,

2.2

A

B.

2.3

A

B.

Type MC and Type SO with ground wire.

CONNECTORS AND SPLICES

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

AFC Cable Systems, Inc.

Gardner Bender.

Hubbell Power Systems, Inc.

Ideal Industries, Inc.

llsco; a branch of Bardes Corporation.

NSi Industries LLC.

0O-Z/Gedney; a brand of the EGS Electrical Group.
3M; Electrical Markets Division.

Tyco Electronics.

©CoOoNOR~WNE

Description: Factory-fabricated connectors and splices of size, ampacity rating, material, type,
and class for application and service indicated.
SYSTEM DESCRIPTION

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by
a qualified testing agency, and marked for intended location and application.

Comply with NFPA 70.

PART 3 - EXECUTION

3.1 CONDUCTOR MATERIAL APPLICATIONS
A.  Branch Circuits: Stranded copper.
3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND
WIRING METHODS
A. Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN-2-THWN-2, single
conductors in raceway.
B.  Cord Drops and Portable Appliance Connections: Type SO, hard service cord with stainless-
steel, wire-mesh, strain relief device at terminations to suit application.
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3.3 INSTALLATION OF CONDUCTORS AND CABLES

A. Conceal cables in finished walls, ceilings, and floors unless otherwise indicated.

B. Complete raceway installation between conductor and cable termination points according to
Section 260533 "Raceways and Boxes for Electrical Systems" prior to pulling conductors and
cables.

C. Use manufacturer-approved pulling compound or lubricant where necessary; compound used
must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended
maximum pulling tensions and sidewall pressure values.

D.  Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will
not damage cables or raceway.

3.4 CONNECTIONS

A. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values. If manufacturer's torque values are not indicated, use those specified in
UL 486A-486B.

B.  Make splices, terminations, and taps that are compatible with conductor material.

C.  Wiring at Qutlets: Install conductor at each outlet, with at least 6 inches (150 mm) of slack.

35 IDENTIFICATION

A. Identify and color-code conductors and cables according to Section 260553 "ldentification for
Electrical Systems."

B. Identify each spare conductor at each end with identity number and location of other end of

conductor, and identify as spare conductor.

END OF SECTION 260519
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OAH Tl and Ventilation Upgrades HANGERS AND SUPPORTS FOR ELECTRICAL
SYSTEMS

SECTION 260529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  This Section includes the following:

1. Hangers and supports for electrical equipment and systems.

1.3 DEFINITIONS
A.  EMT: Electrical metallic tubing.
B. IMC: Intermediate metal conduit.

C. RMC: Rigid metal conduit.

14 PERFORMANCE REQUIREMENTS

A.  Design supports for multiple raceways capable of supporting combined weight of supported
systems and its contents.

B.  Design equipment supports capable of supporting combined operating weight of supported
equipment and connected systems and components.

C. Rated Strength: Adequate in tension, shear, and pullout force to resist maximum loads
calculated or imposed for this Project, with a minimum structural safety factor of five times the
applied force.

15 ACTION SUBMITTALS

A.  Product Data: For the following:

1. Steel slotted support systems.

1.6 QUALITY ASSURANCE
A.  Comply with NFPA 70.
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PART 2 - PRODUCTS

2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS

A.  Steel Slotted Support Systems: Comply with MFMA-4, factory-fabricated components for field
assembly.

1. Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,

the following:
a. Allied Tube & Conduit.
b. Cooper B-Line, Inc.
C. ERICO International Corporation.
d. GS Metals Corp.
e. Thomas & Betts Corporation.
f. Unistrut; Atkore International.
g. Wesanco, Inc.
2. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to MFMA.-
4.
3. Painted Coatings: Manufacturer's standard painted coating applied according to MFMA-
4

4. Channel Dimensions: Selected for applicable load criteria.
B. Raceway and Cable Supports: As described in NECA 1 and NECA 101.

C.  Conduit and Cable Support Devices: Steel hangers, clamps, and associated fittings, designed for
types and sizes of raceway or cable to be supported.

D.  Mounting, Anchoring, and Attachment Components: Items for fastening electrical items or their
supports to building surfaces include the following:

1. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement
concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for
supported loads and building materials where used.

a. Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not
limited to, the following:

1) Hilti, Inc.

2) ITW Ramset/Red Head; Illinois Tool Works, Inc.
3) MKT Fastening, LLC.

4) Simpson Strong-Tie Co., Inc.
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2.2

A

HANGERS AND SUPPORTS FOR ELECTRICAL
SYSTEMS

2. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel, for use in
hardened portland cement concrete with tension, shear, and pullout capacities appropriate
for supported loads and building materials in which used.

a. Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not
limited to, the following:

1) Cooper B-Line, Inc.

2) Empire Tool and Manufacturing Co., Inc.

3) Hilti, Inc.

4) ITW Ramset/Red Head; Illinois Tool Works, Inc.
5) MKT Fastening, LLC.

3. Concrete Inserts: Steel or malleable-iron, slotted support system units similar to MSS
Type 18; complying with MFMA-4 or MSS SP-58.

4. Clamps for Attachment to Steel Structural Elements: MSS SP-58, type suitable for
attached structural element.

5. Through Bolts: Structural type, hex head, and high strength. Comply with ASTM A 325.

Toggle Bolts: All-steel springhead type.

7. Hanger Rods: Threaded steel.

o

FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES

Description: Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions
of supported equipment.

PART 3 - EXECUTION

3.1 APPLICATION

A.  Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical
equipment and systems except if requirements in this Section are stricter.

B.  Maximum Support Spacing and Minimum Hanger Rod Size for Raceway: Space supports for
EMT, IMC, and RMC as required by NFPA 70. Minimum rod size shall be 1/4 inch (6 mm) in
diameter.

C.  Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel slotted, or
other support system, sized so capacity can be increased by at least 25 percent in future without
exceeding specified design load limits.

1. Secure raceways and cables to these supports with single-bolt conduit clamps.

D.  Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-
1/2-inch (38-mm) and smaller raceways serving branch circuits and communication systems
above suspended ceilings and for fastening raceways to trapeze supports.
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3.2

3.3

A

HANGERS AND SUPPORTS FOR ELECTRICAL
SYSTEMS

SUPPORT INSTALLATION

Comply with NECA 1 and NECA 101 for installation requirements except as specified in this
Article.

Raceway Support Methods: In addition to methods described in NECA 1, EMT, IMC, and
RMC may be supported by openings through structure members, as permitted in NFPA 70.

Strength of Support Assemblies: Where not indicated, select sizes of components so strength
will be adequate to carry present and future static loads within specified loading limits.
Minimum static design load used for strength determination shall be weight of supported
components plus 200 Ib (90 kg).

Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and fasten
electrical items and their supports to building structural elements by the following methods
unless otherwise indicated by code:

To Wood: Fasten with lag screws or through bolts.

To New Concrete: Bolt to concrete inserts.

To Existing Concrete: Expansion anchor fasteners.

Instead of expansion anchors, powder-actuated driven threaded studs provided with lock
washers and nuts may be used in existing standard-weight concrete 4 inches (100 mm)
thick or greater. Do not use for anchorage to lightweight-aggregate concrete or for slabs
less than 4 inches (100 mm) thick.

5. To Steel: Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with MSS SP-69.

To Light Steel: Sheet metal screws.

7. Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount cabinets,
panelboards, disconnect switches, control enclosures, pull and junction boxes,
transformers, and other devices on slotted-channel racks attached to substrate.

A

©

Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing
bars.

PAINTING
Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately
after erecting hangers and supports. Use same materials as used for shop painting. Comply with

SSPC-PA 1 requirements for touching up field-painted surfaces.

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils (0.05
mm).

Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply
galvanizing-repair paint to comply with ASTM A 780.

END OF SECTION 260529
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SECTION 260533 - RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A.  Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  Section Includes:
1. Metal conduits, tubing, and fittings.
2. Boxes, enclosures, and cabinets.
1.3 DEFINITIONS
A.  GRC: Galvanized rigid steel conduit.

B. IMC: Intermediate metal conduit.

14 ACTION SUBMITTALS

A.  Product Data: For surface raceways, wireways and fittings, hinged-cover enclosures, and cabinets.

PART 2 - PRODUCTS

2.1 METAL CONDUITS, TUBING, AND FITTINGS

A.  Manufacturers: Subject to compliance with requirements, available manufacturers offering products that
may be incorporated into the Work include, but are not limited to, the following:

AFC Cable Systems, Inc.
Allied Tube & Conduit.
Anamet Electrical, Inc.
Electri-Flex Company.
0O-Z/Gedney.

Picoma Industries.

Republic Conduit.

Robroy Industries.

Southwire Company.
Thomas & Betts Corporation.

Boo~NoOR~LNE
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11. Western Tube and Conduit Corporation.
12.  Wheatland Tube Company.

B. Listing and Labeling: Metal conduits, tubing, and fittings shall be listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and application.

C. EMT: Comply with ANSI C80.3 and UL 797.

D. FMC: Comply with UL 1; zinc-coated steel.

E. LFMC: Flexible steel conduit with PVC jacket and complying with UL 360.
F. Fittings for Metal Conduit: Comply with NEMA FB 1 and UL 514B.

1. Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 886 and NFPA 70.
2. Fittings for EMT:

a. Material: Steel.
b. Type: Setscrew or compression.

2.2 BOXES, ENCLOSURES, AND CABINETS

A.  Manufacturers: Subject to compliance with requirements, available manufacturers offering products that
may be incorporated into the Work include, but are not limited to, the following:

Adalet.

Cooper Technologies Company; Cooper Crouse-Hinds.
EGS/Appleton Electric.

Erickson Electrical Equipment Company.

FSR Inc.

Hoffman.

Hubbell Incorporated.

Kraloy.

Milbank Manufacturing Co.

10. Mono-Systems, Inc.

11. O-Z/Gedney.

12.  RACO:; Hubbell.

13.  Robroy Industries.

14.  Spring City Electrical Manufacturing Company.
15.  Stahlin Non-Metallic Enclosures.

16. Thomas & Betts Corporation.

17. Wiremold / Legrand.

©CoNOR~WNE

B. General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and cabinets installed in
wet locations shall be listed for use in wet locations.

C.  Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A.
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D.  Luminaire Outlet Boxes: Nonadjustable, designed for attachment of luminaire weighing 50 Ib (23 kg).

m

G.

I

Outlet boxes designed for attachment of luminaires weighing more than 50 Ib (23 kg) shall be listed and
marked for the maximum allowable weight.

Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.
Box extensions used to accommodate new building finishes shall be of same material as recessed box.
Device Box Dimensions: 4 inches square by 2-1/8 inches deep (100 mm square by 60 mm deep).

Hinged-Cover Enclosures: Comply with UL 50 and NEMA 250, Type 1 with continuous-hinge cover
with flush latch unless otherwise indicated.

1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard enamel.
2. Interior Panels: Steel; all sides finished with manufacturer's standard enamel.

PART 3 - EXECUTION

3.1 RACEWAY APPLICATION
A. Indoors: Apply raceway products as specified below unless otherwise indicated:
1. Exposed, Not Subject to Physical Damage: EMT.
2. Exposed, Not Subject to Severe Physical Damage: EMT.
3. Concealed in Ceilings and Interior Walls and Partitions: EMT.
4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, Electric
Solenoid, or Motor-Driven Equipment): FMC, except use LFC in damp or wet locations.
B.  Minimum Raceway Size: 1/2-inch (16-mm) trade size.
C. Raceway Fittings: Compatible with raceways and suitable for use and location.
1. EMT: Use setscrew or compression, steel fittings. Comply with NEMA FB 2.10.
2. Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply with
NEMA FB 2.20.
3.2 INSTALLATION
A.  Comply with NECA 1 and NECA 101 for installation requirements except where requirements on
Drawings or in this article are stricter. Comply with NFPA 70 limitations for types of raceways allowed
in specific occupancies and number of floors.
B.  Complete raceway installation before starting conductor installation.
C.  Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems” for hangers
and supports.
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D. Install no more than the equivalent of three 90-degree bends in any conduit run except for control wiring

conduits, for which fewer bends are allowed. Support within 12 inches (300 mm) of changes in direction.

E. Conceal conduit and EMT within finished walls, ceilings, and floors unless otherwise indicated. Install
conduits parallel or perpendicular to building lines.

F. Support conduit within 12 inches (300 mm)of enclosures to which attached.

G.  Stub-ups to Above Recessed Ceilings:

1. Use EMT for raceways.
2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in hubs or in an
enclosure.

H.  Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating bushings to protect
conductors including conductors smaller than No. 4 AWG.

l. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes or
cabinets. Install bushings on conduits up to 1-1/4-inch (35mm) trade size and insulated throat metal
bushings on 1-1/2-inch (41-mm) trade size and larger conduits terminated with locknuts. Install insulated
throat metal grounding bushings on service conduits.

J. Install raceways square to the enclosure and terminate at enclosures with locknuts. Install locknuts hand
tight plus 1/4 turn more.

K. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatings in the
locknut area prior to assembling conduit to enclosure to assure a continuous ground path.

L. Cut conduit perpendicular to the length. For conduits 2-inch (53-mm) trade size and larger, use roll cutter
or a guide to make cut straight and perpendicular to the length.

M.  Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with not less than
200-1b (90-kg) tensile strength. Leave at least 12 inches (300 mm) of slack at each end of pull wire. Cap
underground raceways designated as spare above grade alongside raceways in use.

N.  Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 72 inches (1830 mm) of
flexible conduit for recessed and semirecessed luminaires, equipment subject to vibration, noise
transmission, or movement; and for transformers and motors.

1. Use LFMC in damp or wet locations subject to severe physical damage.

O. Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not individually
indicated, give priority to ADA requirements. Install boxes with height measured to center of box unless
otherwise indicated.

P. Horizontally separate boxes mounted on opposite sides of walls so they are not in the same vertical
channel.

Q.  Locate boxes so that cover or plate will not span different building finishes.
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R.  Support boxes of three gangs or more from more than one side by spanning two framing members or
mounting on brackets specifically designed for the purpose.

S. Fasten junction and pull boxes to or support from building structure. Do not support boxes by conduits.

33 PROTECTION
A.  Protect coatings, finishes, and cabinets from damage and deterioration.

1. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer.

END OF SECTION 260533
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SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  Section Includes:
1. Identification for conductors.
2. Equipment identification labels.
3. Miscellaneous identification products.
1.3 QUALITY ASSURANCE
A.  Comply with ANSI A13.1.
B.  Comply with NFPA 70.
C.  Comply with 29 CFR 1910.144 and 29 CFR 1910.145.
D.  Comply with ANSI Z535.4 for safety signs and labels.
E.  Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks
used by label printers, shall comply with UL 969.
1.4 COORDINATION
A. Coordinate identification names, abbreviations, colors, and other features with requirements in
other Sections requiring identification applications, Drawings, Shop Drawings, manufacturer's
wiring diagrams, and the Operation and Maintenance Manual; and with those required by codes,
standards, and 29 CFR 1910.145. Use consistent designations throughout Project.
B.  Coordinate installation of identifying devices with completion of covering and painting of
surfaces where devices are to be applied.
C.  Coordinate installation of identifying devices with location of access panels and doors.
D. Install identifying devices before installing acoustical ceilings and similar concealment.
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PART 2 - PRODUCTS

2.1 CONDUCTOR IDENTIFICATION MATERIALS

A.  Color-Coding Conductor Tape: Colored, self-adhesive vinyl tape not less than 3 mils (0.08 mm)
thick by 1 to 2 inches (25 to 50 mm) wide.

B.  Self-Adhesive, Self-Laminating Polyester Labels: Preprinted, 3-mil- (0.08-mm-) thick flexible
label with acrylic pressure-sensitive adhesive that provides a clear, weather- and chemical-
resistant, self-laminating, protective shield over the legend. Labels sized to fit the conductor
diameter such that the clear shield overlaps the entire printed legend.

C. Heat-Shrink Preprinted Tubes: Flame-retardant polyolefin tube with machine-printed
identification label. Sized to suit diameter of and shrinks to fit firmly around conductor it
identifies. Full shrink recovery at a maximum of 200 deg F (93 deg C). Comply with UL 224.

D. Marker Tapes: Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification
legend machine printed by thermal transfer or equivalent process.

2.2 WARNING LABELS AND SIGNS

A.  Comply with NFPA 70 and 29 CFR 1910.145.

B.  Self-Adhesive Warning Labels: Factory-printed, multicolor, pressure-sensitive adhesive labels,
configured for display on front cover, door, or other access to equipment unless otherwise
indicated.

2.3 EQUIPMENT IDENTIFICATION LABELS

A.  Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label: Adhesive backed, with white
letters on a dark-gray background. Minimum letter height shall be 3/8 inch (10 mm).

B. Engraved, Laminated Acrylic or Melamine Label: Punched or drilled for screw mounting.
White letters on a dark-gray background. Minimum letter height shall be 3/8 inch (10 mm).

2.4 CABLE TIES
A.  General-Purpose Cable Ties: Fungus inert, self extinguishing, one piece, self locking, Type 6/6
nylon.
1. Minimum Width: 3/16 inch (5 mm).
2. Tensile Strength at 73 deg F (23 deg C), According to ASTM D 638: 12,000 psi (82.7
MPa).
3. Temperature Range: Minus 40 to plus 185 deg F (Minus 40 to plus 85 deg C).
4. Color: Black except where used for color-coding.
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B.

25

A

Plenum-Rated Cable Ties: Self extinguishing, UV stabilized, one piece, self locking.

1. Minimum Width: 3/16 inch (5 mm).

2. Tensile Strength at 73 deg F ((23 deg C)), According to ASTM D 638: 7000 psi (48.2
MPa).

3. UL 94 Flame Rating: 94V-0.

4. Temperature Range: Minus 50 to plus 284 deg F (Minus 46 to plus 140 deg C).

5 Color: Black.

MISCELLANEOUS IDENTIFICATION PRODUCTS

Fasteners for Labels and Signs: Self-tapping, stainless-steel screws or stainless-steel machine
screws with nuts and flat and lock washers.

PART 3 - EXECUTION

3.1 INSTALLATION
A.  Verify identity of each item before installing identification products.
B.  Location: Install identification materials and devices at locations for most convenient viewing
without interference with operation and maintenance of equipment.
C.  Apply identification devices to surfaces that require finish after completing finish work.
D.  Self-Adhesive Identification Products: Clean surfaces before application, using materials and
methods recommended by manufacturer of identification device.
E.  Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners
appropriate to the location and substrate.
F. Cable Ties: For attaching tags. Use general-purpose type, except as listed below:
1. Outdoors: UV-stabilized nylon.
2. In Spaces Handling Environmental Air: Plenum rated.
3.2 IDENTIFICATION SCHEDULE
A. Power-Circuit Conductor Identification, 600 V or Less: For conductors in vaults, pull and
junction boxes, and handholes, use color-coding conductor tape to identify the phase.
1. Color-Coding for Phase and Voltage Level Identification, 600 V or Less: Use colors
listed below for ungrounded feeder and branch-circuit conductors.
a. Color shall be factory applied or field applied for sizes larger than No. 8 AWG.
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b. Colors for 208/120-V Circuits:

1) Phase A: Black.
2) Phase B: Red.
3) Phase C: Blue.

C. Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns for a
minimum distance of 6 inches (150 mm) from terminal points and in boxes where
splices or taps are made. Apply last two turns of tape with no tension to prevent
possible unwinding. Locate bands to avoid obscuring factory cable markings.

B.  Control-Circuit Conductor Identification: For conductors and cables in pull and junction boxes,
manholes, and handholes, use self-adhesive, self-laminating polyester labels with the conductor
or cable designation, origin, and destination.

C.  Control-Circuit Conductor Termination Identification: For identification at terminations provide
self-adhesive, self-laminating polyester labels with the conductor designation.

D.  Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting: Self-
adhesive warning labels.

1. Comply with 29 CFR 1910.145.
2. Identify system voltage with black letters on an orange background.
3. Apply to exterior of door, cover, or other access.

E. Equipment Identification Labels: On each unit of equipment, install unique designation label
that is consistent with wiring diagrams, schedules, and the Operation and Maintenance Manual.
Apply labels to disconnect switches and protection equipment, central or master units, control
panels, control stations, terminal cabinets, and racks of each system. Systems include power,
lighting, control, communication, signal, monitoring, and alarm systems unless equipment is
provided with its own identification.

1. Labeling Instructions:

a. Indoor Equipment: Self-adhesive, engraved, laminated acrylic or melamine label.
Unless otherwise indicated, provide a single line of text with 1/2-inch- (13-mm-)
high letters on 1-1/2-inch- (38-mm-) high label; where two lines of text are
required, use labels 2 inches (50 mm) high.

b. Outdoor Equipment: Engraved, laminated acrylic or melamine label.

C. Elevated Components: Increase sizes of labels and letters to those appropriate for
viewing from the floor.

d. Unless provided with self-adhesive means of attachment, fasten labels with
appropriate mechanical fasteners that do not change the NEMA or NRTL rating of
the enclosure.

2. Equipment to Be Labeled:

a. Panelboards: Typewritten directory of circuits in the location provided by
panelboard manufacturer. Panelboard identification shall be engraved, laminated
acrylic or melamine label.

b. Enclosures and electrical cabinets.
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C. Access doors and panels for concealed electrical items.
d. Enclosed switches.
e. Enclosed circuit breakers.
f. Enclosed controllers.
g. Contactors.

END OF SECTION 260553
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SECTION 260923 - LIGHTING CONTROL DEVICES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  Section Includes:

1. Indoor occupancy sensors.

13 ACTION SUBMITTALS

A.  Product Data: For each type of product.

14 INFORMATIONAL SUBMITTALS

A.  Field quality-control reports.

15 CLOSEOUT SUBMITTALS

A.  Operation and Maintenance Data: For each type of lighting control device to include in
emergency, operation, and maintenance manuals.

PART 2 - PRODUCTS

2.1 INDOOR OCCUPANCY SENSORS

A.  Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

Bryant Electric.
Cooper Industries, Inc.

Hubbell Building Automation, Inc.

Leviton Manufacturing Co., Inc.

Lightolier Controls.

Lithonia Lighting; Acuity Brands Lighting, Inc.
Lutron Electronics Co., Inc.

NSi Industries LLC; TORK Products.

NG~ E
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9. RAB Lighting.
10.  Sensor Switch, Inc.
11.  Square D.
12, Watt Stopper.

B.  General Requirements for Sensors: Wall- or ceiling-mounted, solid-state indoor occupancy
sensors with a separate power pack.

1.

2.

Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for
intended location and application.

Operation: Unless otherwise indicated, turn lights on when coverage area is occupied,
and turn them off when unoccupied; with a time delay for turning lights off, adjustable
over a minimum range of 1 to 15 minutes.

Sensor Output: Contacts rated to operate the connected relay, complying with UL 773A.
Sensor is powered from the power pack.

Power Pack: Dry contacts rated for 20-A ballast load at 120- and 277-V ac, for 13-A
tungsten at 120-V ac, and for 1 hp at 120-V ac. Sensor has 24-V dc, 150-mA, Class 2
power source, as defined by NFPA 70.

Mounting:

a. Sensor: Suitable for mounting in any position on a standard outlet box.

b. Relay: Externally mounted through a 1/2-inch (13-mm) knockout in a standard
electrical enclosure.

C. Time-Delay and Sensitivity Adjustments: Recessed and concealed behind hinged
door.

Indicator: Digital display, to show when motion is detected during testing and normal
operation of sensor.

Automatic Light-Level Sensor: Adjustable from 2 to 200 fc (21.5 to 2152 lux); turn lights
off when selected lighting level is present.

C. Dual-Technology Type: Ceiling mounted; detect occupants in coverage area using PIR and
ultrasonic detection methods. The particular technology or combination of technologies that
control on-off functions is selectable in the field by operating controls on unit.

1.
2.

Sensitivity Adjustment: Separate for each sensing technology.

Detector Sensitivity: Detect occurrences of 6-inch- (150-mm-) minimum movement of
any portion of a human body that presents a target of not less than 36 sg. in. (232 sg. cm),
and detect a person of average size and weight moving not less than 12 inches (305 mm)
in either a horizontal or a vertical manner at an approximate speed of 12 inches/s (305
mm/s).

Detection Coverage (Standard Room): Detect occupancy anywhere within a circular area
of 1000 sq. ft. (93 sg. m) when mounted on a 96-inch- (2440-mm-) high ceiling.

2.2 MANUAL SWITCHES AND PLATES

A.  Connection Type: RS-485 protocol, Category 5e UTP cable, using RJ-45 connectors. Power
shall be from the control unit.

B. Push-Button Switches: Modular.

Section 260923
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2.3

2.4

1. Each switch shall control the following functions, in coordination with programmed
sequence of operation and related sensors:

On.

Off.

Dimming, increase light level.
Dimming, decrease light level.
Return to preset light level.

®Poo0oe

2. LED Pilot Lights: On to indicate that the control is active, or when the manual control is
operated.
3. Match color and style specified in Section 262726 "Wiring Devices."

Relay Power Packs: Dry contacts rated for 20-A ballast load at 120- and 277-V ac, for 13-A
tungsten at 120-V ac, and for 1 hp at 120-V ac. 24-V dc, 150-mA, Class 2 power source, as
defined by NFPA 70.

Dimming Power Packs: 24-V dc, Class 2 power source, as defined by NFPA 70. 0- to 10-V dc
output to operate electronic dimming drivers.

Wall Plates: Single and multigang plates as specified in Section 262726 "Wiring Devices."

Legend: Engraved or permanently silk-screened on wall plate where multiple controls provided.
Use designations indicated on Drawings.

FIXTURE SWITCHING AND DIMMING

Each driver or group shall be addressable and shall include on-off, fade, dimming, scene
settings, and other standard control functions and as required to meet the sequence of operation.

Drivers: Comply with requirements in Section 265100"Interior Lighting", and the following:

1. Starting Method: Programmed rapid start with antiflash (turns on at previously set light
level).

2. Dimming Range: 100 to 10 percent of rated lumens unless otherwise indicated.

3. Input Voltage Range: 108 to 305 V.

CONDUCTORS AND CABLES

Power Wiring to Supply Side of Remote-Control Power Sources: Not smaller than No. 12
AWG. Comply with requirements in Section 260519 "Low-Voltage Electrical Power
Conductors and Cables."”

Classes 2 and 3 Control Cable: Multiconductor cable with stranded-copper conductors not
smaller than No.18 AWG. Comply with requirements in Section 260519 "Low-Voltage
Electrical Power Conductors and Cables."”

Class 1 Control Cable: Multiconductor cable with stranded-copper conductors not smaller than
No. 16 AWG. Comply with requirements in Section 260519 "Low-Voltage Electrical Power
Conductors and Cables."
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PART 3 - EXECUTION

3.1

A

3.2

3.3

3.4

SENSOR INSTALLATION

Coordinate layout and installation of ceiling-mounted devices with other construction that
penetrates ceilings or is supported by them, including light fixtures, HVAC equipment, smoke
detectors, fire-suppression systems, and partition assemblies.

Install and aim sensors in locations to achieve not less than 90 percent coverage of areas
indicated. Do not exceed coverage limits specified in manufacturer's written instructions.

WIRING INSTALLATION

Wiring Method: Comply with Section 260519 "Low-Voltage Electrical Power Conductors and
Cables." Minimum conduit size is 1/2 inch (13 mm).

Wiring within Enclosures: Comply with NECA 1. Separate power-limited and nonpower-
limited conductors according to conductor manufacturer's written instructions.

Size conductors according to lighting control device manufacturer's written instructions unless
otherwise indicated.

Splices, Taps, and Terminations: Make connections only on numbered terminal strips in
junction, pull, and outlet boxes; terminal cabinets; and equipment enclosures.
IDENTIFICATION

Identify components and power and control wiring according to Section 260553 "ldentification
for Electrical Systems."

1. Identify controlled circuits in lighting contactors.
2. Identify circuits or luminaires controlled by photoelectric and occupancy sensors at each
sensor.

FIELD QUALITY CONTROL

Manufacturer's Field Service: Engage a factory-authorized service representative to test and
inspect components, assemblies, and equipment installations, including connections.

Perform the following tests and inspections:

1. Operational Test: After installing sensors, and after electrical circuitry has been
energized, start units to confirm proper unit operation.

2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment.

Lighting control devices will be considered defective if they do not pass tests and inspections.
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D.  Prepare test and inspection reports.

3.5 ADJUSTING

A. Occupancy Adjustments: When requested within 6 months from date of Substantial
Completion, provide on-site assistance in adjusting sensors to suit actual occupied conditions.

1. For occupancy sensors, verify operation at outer limits of detector range. Set time delay
to suit Owner's operations.

3.6 DEMONSTRATION

A.  Train Owner's maintenance personnel to adjust, operate, and maintain lighting control devices.

END OF SECTION 260923

Section 260923 2017-0222-3531/ LIGHTING CONTROL DEVICES Page 5 of 5



State of Alaska Douglas Island Building

OAH Tl and Ventilation Upgrades

SECTION 262726 - WIRING DEVICES

PART 1 - GENERAL

Section 262726
WIRING DEVICES

11 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  Section Includes:
1. Receptacles, receptacles with integral GFCI, and associated device plates.
2. Weather-resistant receptacles.
3. Cord and plug sets.
1.3 DEFINITIONS
A.  EMI: Electromagnetic interference.
B.  GFCI: Ground-fault circuit interrupter.
C.  Pigtail: Short lead used to connect a device to a branch-circuit conductor.
D.  RFI: Radio-frequency interference.
E. TVSS: Transient voltage surge suppressor.
F. UTP: Unshielded twisted pair.
14 ADMINISTRATIVE REQUIREMENTS
A.  Coordination:
1. Receptacles for Owner-Furnished Equipment: Match plug configurations.
2. Cord and Plug Sets: Match equipment requirements.
1.5 ACTION SUBMITTALS
A.  Product Data: For each type of product.
Section 262726 2017-0222-3531 / WIRING DEVICES
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1.6

1.7

A

A

INFORMATIONAL SUBMITTALS

Field quality-control reports.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For wiring devices to include in all manufacturers' packing-
label warnings and instruction manuals that include labeling conditions.

PART 2 - PRODUCTS

2.1

2.2

2.3

A.

B.

A

B.

C.

A

MANUFACTURERS

Manufacturers' Names: Shortened versions (shown in parentheses) of the following
manufacturers' names are used in other Part 2 articles:

Cooper Wiring Devices; Division of Cooper Industries, Inc. (Cooper).
Hubbell Incorporated; Wiring Device-Kellems (Hubbell).

Leviton Mfg. Company Inc. (Leviton).

Pass & Seymour/Legrand (Pass & Seymour).

pPOONME

Source Limitations: Obtain each type of wiring device and associated wall plate from single
source from single manufacturer.
GENERAL WIRING-DEVICE REQUIREMENTS

Wiring Devices, Components, and Accessories: Listed and labeled as defined in NFPA 70, by a
qualified testing agency, and marked for intended location and application.

Comply with NFPA 70.

Devices that are manufactured for use with modular plug-in connectors may be substituted
under the following conditions:

1. Connectors shall comply with UL 2459 and shall be made with stranding building wire.
2. Devices shall comply with the requirements in this Section.
STRAIGHT-BLADE RECEPTACLES

Convenience Receptacles, 125V, 20A: Comply with NEMAWD 1, NEMA WD 6
Configuration 5-20R, UL 498, and FS W-C-596.

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

a. Cooper; 5351 (single), CR5362 (duplex).
b. Hubbell; HBL5351 (single), HBL5352 (duplex).
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24

25

2.6

C. Leviton; 5891 (single), 5352 (duplex).
d. Pass & Seymour; 5361 (single), 5362 (duplex).

GFCI RECEPTACLES
General Description:

1. Straight blade, feed-through type.

2. Comply with NEMA WD 1, NEMA WD 6, 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.

Duplex GFCI Convenience Receptacles, 125V, 20 A:

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

Cooper; VGF20.
Hubbell; GFR5352L.

Pass & Seymour; 2095.
Leviton; 7590.

oo oTw

CORD AND PLUG SETS
Description:

1. Match voltage and current ratings and number of conductors to requirements of
equipment being connected.

2. Cord: Rubber-insulated, stranded-copper conductors, with Type SOW-A jacket; with
green-insulated grounding conductor and ampacity of at least 130 percent of the
equipment rating.

3. Plug: Nylon body and integral cable-clamping jaws. Match cord and receptacle type for
connection.

WALL PLATES

Single and combination types shall match corresponding wiring devices.

1. Plate-Securing Screws: Metal with head color to match plate finish.
2. Material for Finished Spaces: Steel with white baked enamel, suitable for field painting.

Wet-Location, Weatherproof Cover Plates: NEMA 250, complying with Type 3R, weather-
resistant, thermoplastic with lockable cover.
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2.7 FINISHES
A.  Device Color:

B.

1. Wiring Devices Connected to Normal Power System: White, unless otherwise indicated
or required by NFPA 70 or device listing.

Wall Plate Color: Match device color.

PART 3 - EXECUTION

3.1

A

B.

C.

D.

INSTALLATION

Comply with NECA 1, including mounting heights listed in that standard, unless otherwise
indicated.

Coordination with Other Trades:

1. 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.

2. 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.
3. Install wiring devices after all wall preparation, including painting, is complete.
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.

Device Installation:

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

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

3. Do not remove surface protection, such as plastic film and smudge covers, until the last
possible moment.
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3.2

3.3

4. Connect devices to branch circuits using pigtails that are not less than 6 inches (152 mm)
in length.

5. 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.

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

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

8. Tighten unused terminal screws on the device.

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

Sk

Receptacle Orientation:

1. Install ground pin of vertically mounted receptacles down, and on horizontally mounted
receptacles to the left.

Device Plates: Do not use oversized or extra-deep plates. Repair wall finishes and remount
outlet boxes when standard device plates do not fit flush or do not cover rough wall opening.

Arrangement of Devices: Unless otherwise indicated, mount flush, with long dimension vertical
and with grounding terminal of receptacles on top. Group adjacent switches under single,
multigang wall plates.

GFCI RECEPTACLES

Install non-feed-through-type GFCI receptacles where protection of downstream receptacles is
not required.

FIELD QUALITY CONTROL
Perform the following tests and inspections:

1. Test Instruments: Use instruments that comply with UL 1436.
2. Test Instrument for Convenience Receptacles: Digital wiring analyzer with digital
readout or illuminated digital-display indicators of measurement.

Tests for Convenience Receptacles:

Line Voltage: Acceptable range is 105 to 132 V.

Percent Voltage Drop under 15-A Load: A value of 6 percent or higher is unacceptable.
Ground Impedance: Values of up to 2 ohms are acceptable.

GFCI Trip: Test for tripping values specified in UL 1436 and UL 943.

Using the test plug, verify that the device and its outlet box are securely mounted.

Tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit
breaker, poor connections, inadequate fault current path, defective devices, or similar
problems. Correct circuit conditions, remove malfunctioning units and replace with new
ones, and retest as specified above.

o E
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C.  Wiring device will be considered defective if it does not pass tests and inspections.

D.  Prepare test and inspection reports.

END OF SECTION 262726
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SECTION 271100 - COMMUNICATIONS EQUIPMENT ROOM FITTINGS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  Section Includes:
1. Telecommunications mounting elements.
2. Grounding.
B. Related Requirements:
1. Section 271500 "Communications Horizontal Cabling” for voice and data cabling
associated with system panels and devices.
1.3 DEFINITIONS
A.  BICSI: Building Industry Consulting Service International.
B. LAN: Local area network.
C. RCDD: Registered Communications Distribution Designer.
14 ACTION SUBMITTALS
A.  Product Data: For each type of product.
1. Include construction details, material descriptions, dimensions of individual components
and profiles, and finishes for equipment racks and cabinets.
2. Include rated capacities, operating characteristics, electrical characteristics, and furnished
specialties and accessories.
15 INFORMATIONAL SUBMITTALS
A.  Qualification Data: For qualified layout technician, installation supervisor, and field inspector.
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1.6

A

FITTINGS
QUALITY ASSURANCE

Installer Qualifications: Cabling Installer must have personnel certified by BICSI on staff.

1. Layout Responsibility: Preparation of Shop Drawings shall be under the direct
supervision of RCDD.

2. Installation Supervision: Installation shall be under the direct supervision of Level 2
Installer, who shall be present at all times when Work of this Section is performed at
Project site.

3. Field Inspector: Currently registered by BICSI as Commercial Installer, Level 2 to
perform the on-site inspection.

PART 2 - PRODUCTS

2.1

A

B.

2.2

A

GROUNDING

Comply with requirements in Section 260526 "Grounding and Bonding for Electrical Systems"
for grounding conductors and connectors.

Comply with J-STD-607-A.

LABELING

Comply with TIA/EIA-606-A and UL 969 for a system of labeling materials, including label
stocks, laminating adhesives, and inks used by label printers.

PART 3 - EXECUTION

3.1 INSTALLATION

A.  Comply with NECA 1.

B.  Comply with BICSI TDMM for layout and installation of communications equipment rooms.

C. Bundle, lace, and train conductors and cables to terminal points without exceeding
manufacturer's limitations on bending radii. Install lacing bars and distribution spools.

D. Coordinate layout and installation of communications equipment with Owner's
telecommunications and LAN equipment and service suppliers. Coordinate service entrance
arrangement with local exchange carrier.

1. Meet jointly with telecommunications and LAN equipment suppliers, local exchange
carrier representatives, and Owner to exchange information and agree on details of
equipment arrangements and installation interfaces.

2. Record agreements reached in meetings and distribute them to other participants.
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3.2

3.4

FITTINGS

3. Adjust arrangements and locations of distribution frames, cross-connects, and patch
panels in equipment rooms to accommodate and optimize arrangement and space
requirements of telephone switch and LAN equipment.

4. Adjust arrangements and locations of equipment with distribution frames, cross-connects,
and patch panels of cabling systems of other communications, electronic safety and
security, and related systems that share space in the equipment room.

Coordinate location of power raceways and receptacles with locations of communications

equipment requiring electrical power to operate.

FIRESTOPPING

Comply with TIA-569-B, Annex A, "Firestopping.”

Comply with BICSI TDMM, "Firestopping Systems" Article.

GROUNDING

Install grounding according to BICSI TDMM, "Grounding, Bonding, and Electrical Protection"
Chapter.

Comply with J-STD-607-A.

Bond metallic equipment to the grounding bus bar, using not smaller than No.6 AWG
equipment grounding conductor.

1. Bond the shield of shielded cable to the grounding bus bar in communications rooms and
spaces.
IDENTIFICATION

Identify system components, wiring, and cabling complying with TIA/EIA-606-A. Comply with
requirements in Section 260553 "ldentification for Electrical Systems."

Comply with requirements in Section 099123 "Interior Painting™ for painting backboards.

Labels shall be preprinted or computer-printed type.

END OF SECTION 271100
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SECTION 271500 - COMMUNICATIONS HORIZONTAL CABLING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  Section Includes:
1. UTP cabling.
2. Cable connecting hardware, patch panels, and cross-connects.
3. Telecommunications outlet/connectors.
4. Cabling system identification products.
1.3 DEFINITIONS
A.  BICSI: Building Industry Consulting Service International.
B.  Cross-Connect: A facility enabling the termination of cable elements and their interconnection
or cross-connection.
C. EMI: Electromagnetic interference.
D. IDC: Insulation displacement connector.
E. LAN: Local area network.
F. Outlet/Connectors: A connecting device in the work area on which horizontal cable or outlet
cable terminates.
G. RCDD: Registered Communications Distribution Designer.
H.  UTP: Unshielded twisted pair.
1.4 ADMINISTRATIVE REQUIREMENTS
A. Coordinate layout and installation of telecommunications cabling with Owner's
telecommunications and LAN equipment and service suppliers.
B.  Coordinate telecommunications outlet/connector locations with location of power receptacles at
each work area.
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15 ACTION SUBMITTALS

A.  Product Data: For each type of product.

1.6 INFORMATIONAL SUBMITTALS
A.  Qualification Data: For qualified layout technician, installation supervisor, and field inspector.
B.  Source quality-control reports.

C. Field quality-control reports.

1.7 CLOSEOUT SUBMITTALS

A.  Maintenance Data: For splices and connectors to include in maintenance manuals.

1.8 QUALITY ASSURANCE
A. Installer Qualifications: Cabling Installer must have personnel certified by BICSI on staff.

1. Layout Responsibility: Preparation of Shop Drawings and Cabling Administration
Drawings, and field testing program development by an RCDD.

2. Installation Supervision: Installation shall be under the direct supervision of Level 2
Installer, who shall be present at all times when Work of this Section is performed at
Project site.

3. Testing Supervisor: Currently certified by BICSI as an RCDD to supervise on-site
testing.

1.9 DELIVERY, STORAGE, AND HANDLING

A.  Test cables upon receipt at Project site.

1. Test each pair of UTP cable for open and short circuits.

PART 2 - PRODUCTS

2.1 HORIZONTAL CABLING DESCRIPTION

A.  Horizontal cable and its connecting hardware provide the means of transporting signals between
the telecommunications outlet/connector and the horizontal cross-connect located in the
communications equipment room. This cabling and its connecting hardware are called a
"permanent link," a term that is used in the testing protocols.

1. TIA/EIA-568-B.1 requires that a minimum of two telecommunications outlet/connectors
be installed for each work area.
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2.2

2.3

2. Horizontal cabling shall contain no more than one transition point between the horizontal
cross-connect and the telecommunications outlet/connector.
3. Bridged taps and splices shall not be installed in the horizontal cabling.

The maximum allowable horizontal cable length is 295 feet (90 m). This maximum allowable
length does not include an allowance for the length of 16 feet (4.9 m) to the workstation
equipment or in the horizontal cross-connect.

PERFORMANCE REQUIREMENTS

General Performance: Horizontal cabling system shall comply with transmission standards in
TIA/EIA-568-B.1 when tested according to test procedures of this standard.

Surface-Burning Characteristics: Comply with ASTM E 84; testing by a qualified testing
agency. ldentify products with appropriate markings of applicable testing agency.

1. Flame-Spread Index: 25 or less.
2. Smoke-Developed Index: 50 or less.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by
a qualified testing agency, and marked for intended location and application.

Grounding: Comply with J-STD-607-A.

UTP CABLE

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

ADC.

Belden Inc.

Berk-Tek; a Nexans company.

CommsScope, Inc.

Draka Cableteqg USA.

Genesis Cable Products; Honeywell International, Inc.
Mohawk; a division of Belden Networking, Inc.
Superior Essex Inc.

. SYSTIMAX Solutions; a CommScope, Inc. brand.
0. 3M Communication Markets Division.

1. Tyco Electronics Corporation; AMP Products.

RPRowo~NoOR~WONE

Description: 100-ohm, four-pair UTP, formed into 25-pair, binder groups covered with a blue
thermoplastic jacket.

Comply with ICEA S-90-661 for mechanical properties.

Comply with TIA/EIA-568-B.1 for performance specifications.

Comply with TIA/EIA-568-B.2, Category 5e.

Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying
with UL 444 and NFPA 70 for the following types:

poONME
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a. Communications, General Purpose: Type CM or CMG; or MPP, CMP, MPR,
CMR, MP, or MPG.
b. Communications, Plenum Rated: Type CMP or MPP, complying with NFPA 262.

UTP CABLE HARDWARE

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

ADC.

American Technology Systems Industries, Inc.
Belden Inc.

Dynacom Inc.

Hubbell Premise Wiring.

Leviton Commercial Networks Division.
Molex Premise Networks; a division of Molex, Inc.
Ortronix

. Panduit Corp.

0. Siemon Co. (The).

1. Tyco Electronics Corporation; AMP Products.

RROoOo~NoO~WONE

General Requirements for Cable Connecting Hardware: Comply with TIA/EIA-568-B.2, IDC
type, with modules designed for punch-down caps or tools. Cables shall be terminated with
connecting hardware of same category or higher.

Connecting Blocks: 110-style IDC for Category 5e. Provide blocks for the number of cables
terminated on the block, plus 25 percent spare. Integral with connector bodies, including plugs
and jacks where indicated.

Cross-Connect: Modular array of connecting blocks arranged to terminate building cables and
permit interconnection between cables.

1. Number of Terminals per Field: One for each conductor in assigned cables.

Patch Panel: Modular panels housing multiple-numbered jack units with IDC-type connectors at
each jack for permanent termination of pair groups of installed cables.

1. Number of Jacks per Field: One for each four-pair UTP cable indicated.

Jacks and Jack Assemblies: Modular, color-coded, eight-position modular receptacle units with
integral IDC-type terminals.

Patch Cords: Factory-made, four-pair cables in 36-inch (900 mm) lengths; terminated with
eight-position modular plug at each end. Coordinate exact lengths and colors with the Owner.
Provide a cable for each completed patch panel jack.

1. Patch cords shall have latch guards to protect against snagging.
2. Patch cords shall have color-coded boots for circuit identification.
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2.5 TELECOMMUNICATIONS OUTLET/CONNECTORS
A.  Jacks: 100-ohm, balanced, twisted-pair connector; four-pair, eight-position modular. Comply
with TIA/EIA-568-B.1.
B.  Workstation Outlets: Four-port-connector assemblies mounted in single faceplate.
1. Plas'_[ic Faceplate: High-impact plastic. Coordinate color with Section 262726 "Wiring
2. Essnlj:seeswith snap-in jacks accommodating any combination of UTP, optical fiber, and
coaxial work area cords.
a. Flush mounting jacks, positioning the cord at a 45-degree angle.
3. Legend: Snap-in, clear-label covers and machine-printed paper inserts.
2.6 GROUNDING
A.  Comply with requirements in Section 260526 "Grounding and Bonding for Electrical Systems"
for grounding conductors and connectors.
B.  Comply with J-STD-607-A.
2.7 IDENTIFICATION PRODUCTS
A. Comply with TIA/EIA-606-A and UL 969 for labeling materials, including label stocks,
laminating adhesives, and inks used by label printers.
B.  Comply with requirements in Section 260553 "ldentification for Electrical Systems."
2.8 SOURCE QUALITY CONTROL
A.  Factory test UTP cables on reels according to TIA/EIA-568-B.1.
B.  Factory test UTP cables according to TIA/EIA-568-B.2.
C.  Cable will be considered defective if it does not pass tests and inspections.
D.  Prepare test and inspection reports.

PART 3 - EXECUTION

3.1 WIRING METHODS
A. Install cables in pathways and cable trays except within consoles, cabinets, desks, and counters.
Conceal pathways and cables except in unfinished spaces.
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Install plenum cable in environmental air spaces, including plenum ceilings.

Conceal conductors and cables in accessible ceilings, walls, and floors where possible.

Wiring within Enclosures:

1.

2.
3.

Bundle, lace, and train conductors to terminal points with no excess and without
exceeding manufacturer's limitations on bending radii.

Install lacing bars and distribution spools.

Install conductors parallel with or at right angles to sides and back of enclosure.

INSTALLATION OF CABLES

Comply with NECA 1.

General Requirements for Cabling:

el NS =

9.

10.

Comply with TIA/EIA-568-B.1.

Comply with BICSI ITSIM, Ch. 6, "Cable Termination Practices."

Install 110-style IDC termination hardware unless otherwise indicated.

Terminate conductors; no cable shall contain unterminated elements. Make terminations
only at indicated outlets, terminals, cross-connects, and patch panels.

Cables may not be spliced. Secure and support cables at intervals not exceeding 30 inches
(760 mm) and not more than 6 inches (150 mm) from cabinets, boxes, fittings, outlets,
racks, frames, and terminals.

Install lacing bars to restrain cables, to prevent straining connections, and to prevent
bending cables to smaller radii than minimums recommended by manufacturer.

Bundle, lace, and train conductors to terminal points without exceeding manufacturer's
limitations on bending radii, but not less than radii specified in BICSI ITSIM, "Cabling
Termination Practices™ Chapter. Install lacing bars and distribution spools.

Do not install bruised, kinked, scored, deformed, or abraded cable. Do not splice cable
between termination, tap, or junction points. Remove and discard cable if damaged
during installation and replace it with new cable.

In the communications equipment room, install a 10-foot- (3-m-) long service loop on
each end of cable.

Pulling Cable: Comply with BICSI ITSIM, Ch. 4, "Pulling Cable."” Monitor cable pull
tensions.

UTP Cable Installation:

1.
2.

Comply with TIA/EIA-568-B.2.
Do not untwist UTP cables more than 1/2 inch (12 mm) from the point of termination to
maintain cable geometry.

Open-Cable Installation:

1.

2.

Install cabling with horizontal and vertical cable guides in telecommunications spaces
with terminating hardware and interconnection equipment.

Cable shall not be run through structural members or in contact with pipes, ducts, or other
potentially damaging items.
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E.  Group connecting hardware for cables into separate logical fields.
F. Separation from EMI Sources:

1. Comply with BICSI TDMM and TIA-569-B for separating unshielded copper voice and
data communication cable from potential EMI sources, including electrical power lines
and equipment.

2. Separation between communications cables in grounded metallic raceways and power
lines and electrical equipment located in grounded metallic conduits or enclosures shall
be as follows:

a. Electrical Equipment Rating Less Than 2 kVA: No requirement.

b. Electrical Equipment Rating between 2 and 5 kVA: A minimum of 3 inches (76
mm).

C. Electrical Equipment Rating More Than 5 kVA: A minimum of 6 inches (150
mm).

3. Separation between Communications Cables and Electrical Motors and Transformers, 5
kVA or HP and Larger: A minimum of 48 inches (1200 mm).

4. Separation between Communications Cables and Fluorescent Fixtures: A minimum of 5
inches (127 mm).

3.3 FIRESTOPPING
A.  Comply with requirements in Section 078413 "Penetration Firestopping."
B.  Comply with TIA-569-B, Annex A, "Firestopping.”

C.  Comply with BICSI TDMM, "Firestopping Systems™ Article.

3.4 GROUNDING

A. Install grounding according to BICSI TDMM, "Grounding, Bonding, and Electrical Protection"
Chapter.

B.  Comply with J-STD-607-A.
C. Bond metallic equipment to the grounding bus bar, using not smaller than No.6 AWG
equipment grounding conductor.
35 IDENTIFICATION
A. Identify system components, wiring, and cabling complying with TIA/EIA-606-A. Comply with
requirements for identification specified in Section 260553 "Identification for Electrical

Systems."

1. Color-code cross-connect fields. Apply colors to voice and data service backboards,
connections, covers, and labels.
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B. Cable
1.

2.

and Wire Identification:

Label each cable within 4 inches (100 mm) of each termination and tap, where it is
accessible in a cabinet or junction or outlet box, and elsewhere as indicated.

Each wire connected to building-mounted devices is not required to be numbered at
device if color of wire is consistent with associated wire connected and numbered within
panel or cabinet.

Label each terminal strip and screw terminal in each cabinet, rack, or panel.

a. Individually number wiring conductors connected to terminal strips, and identify
each cable or wiring group being extended from a panel or cabinet to a building-
mounted device shall be identified with name and number of particular device as
shown.

b. Label each unit and field within distribution racks and frames.

Identification within Connector Fields in Equipment Rooms and Wiring Closets: Label
each connector and each discrete unit of cable-terminating and connecting hardware.
Where similar jacks and plugs are used for both voice and data communication cabling,
use a different color for jacks and plugs of each service.

Uniquely identify and label work area cables extending from the MUTOA to the work
area. These cables may not exceed the length stated on the MUTOA label.

C.  Labels shall be preprinted or computer-printed type with printing area and font color that
contrasts with cable jacket color but still complies with requirements in TIA/EIA-606-A.

1.

Cables use flexible vinyl or polyester that flex as cables are bent.

3.6 FIELD QUALITY CONTROL

A.  Perform the following tests and inspections:

1.

Section 271500

Visually inspect UTP cable jacket materials for NRTL certification markings. Inspect
cabling terminations in communications equipment rooms for compliance with color-
coding for pin assignments, and inspect cabling connections for compliance with
TIA/EIA-568-B.1.

Visually confirm Category 5e, marking of outlets, cover plates, outlet/connectors, and
patch panels.

Visually inspect cable placement, cable termination, grounding and bonding, equipment
and patch cords, and labeling of all components.

UTP Performance Tests:

a. Test for each outlet. Perform the following tests according to TIA/EIA-568-B.1
and TIA/EIA-568-B.2:

1)  Wire map.

2) Length (physical vs. electrical, and length requirements).
3) Insertion loss.

4) Near-end crosstalk (NEXT) loss.

5) Power sum near-end crosstalk (PSNEXT) loss.

6) Equal-level far-end crosstalk (ELFEXT).
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7) Power sum equal-level far-end crosstalk (PSELFEXT).
8) Return loss.

9) Propagation delay.

10) Delay skew.

5. Final Verification Tests: Perform verification tests for UTP systems after the complete
communications cabling and workstation outlet/connectors are installed.

a. Voice Tests: These tests assume that dial tone service has been installed. Connect
to the network interface device at the demarcation point. Go off-hook and listen
and receive a dial tone. If a test number is available, make and receive a local, long
distance, and digital subscription line telephone call.

b. Data Tests: These tests assume the Information Technology Staff has a network
installed and is available to assist with testing. Connect to the network interface
device at the demarcation point. Log onto the network to ensure proper connection
to the network.

B.  Document data for each measurement. Data for submittals shall be printed in a summary report
that is formatted similar to Table 10.1 in BICSI TDMM, or transferred from the instrument to
the computer, saved as text files, and printed and submitted.

C.  End-to-end cabling will be considered defective if it does not pass tests and inspections.

D.  Prepare test and inspection reports.

END OF SECTION 271500
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