PENNSYLVANIA CONVENTION CENTER -13" STREET LIGHTING

SECTION 260500 - COMMON WORK RESULTS FOR ELECTRICAL

PART 1 - GENERAL

11

A.

E.

SECTION REQUIREMENTS

Delegated Design:  Design supports for multiple raceways, including comprehensive
engineering analysis by a qualified professional engineer, using performance requirements and
design criteria indicated.

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

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

Submittals:

1. Product Data: For sleeve seals.
2. Shop Drawings: For hangers and supports signed and sealed by a qualified professional
engineer. Show fabrication and installation details.

Seismic-restraint devices shall have horizontal and vertical load testing and analysis and shall
bear anchorage preapproval OPA number from OSHPD, preapproval by ICC-ES, or
preapproval by another agency acceptable to authorities having jurisdiction, showing maximum
seismic-restraint ratings. Calculations (including combining shear and tensile loads) to support
seismic-restraint designs must be signed and sealed by a qualified professional engineer.

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 2 - PRODUCTS

2.1 RACEWAYS
A. Raceways:
1. EMT: ANSI C80.3, zinc-coated steel, with setscrew or compression fittings.
2. ENT: NEMA TC 13, complying with UL 1653.
3. FMC: Zinc-coated steel.
4. IMC: ANSI C80.6, zinc-coated steel, with threaded fittings.
5. LFMC: Zinc-coated, flexible steel with sunlight-resistant and mineral-oil-resistant plastic
jacket.

6. RNC: NEMA TC 2, Type EPC-80-PVC, with NEMA TC3 fittings.
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7. Raceway Fittings: Specifically designed for raceway type used in Project.

Wireways: Sheet metal sized and shaped, with hinged covers.

Surface Raceways:

1. Metal: Galvanized steel with snap-on covers. Manufacturer's standard enamel finish in
color, painted gray

2. Plastic: PVC, extruded and fabricated to size and shape indicated in color selected, with
snap-on cover and mechanically coupled connections with plastic fasteners.

CONDUCTORS AND CABLES

Conductors:

1. Conductors, No. 10 AWG and Smaller: Solid or stranded copper.

2. Conductors, Larger Than No. 10 AWG: Stranded copper.

3. Insulation: Thermoplastic, rated at 75 deg C minimum.

4, Wire Connectors and Splices: Units of size, ampacity rating, material, type, and class

suitable for service indicated.
5. THWN-2 OR THHN-2, rated for outdoors

GROUNDING MATERIALS

Conductors: Solid for No. 8 AWG and smaller, and stranded for No. 6 AWG and larger unless
otherwise indicated.

1. Insulated Conductors: Copper wire or cable insulated for 600 V unless otherwise
required by applicable Code or authorities having jurisdiction.

2. Bare, Solid-Copper Conductors: Comply with ASTM B 3.

3. Bare, Stranded-Copper Conductors: Comply with ASTM B 8.

ELECTRICAL IDENTIFICATION MATERIALS

Raceway ldentification Materials Self-adhesive, color-coding vinyl tape; flexible, preprinted,
self-adhesive vinyl.

Conductor Identification Materials: Color-Coding Conductor Tape: Self-adhesive vinyl tape 1
to 2 inches (25 to 50 mm) wide.

Tape Markers for Wire: Vinyl or vinyl-cloth, self-adhesive, wraparound type with circuit
identification legend machine printed by thermal transfer or equivalent process.

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

SUPPORT AND ANCHORAGE COMPONENTS

Steel Slotted Support Systems: Comply with MFMA-4, factory-fabricated components for field
assembly, and provide finish suitable for the environment in which installed.

1. Channel Dimensions: Selected for structural loading and applicable seismic forces.
Raceway and Cable Supports: As described in NECA 1.
Conduit and Cable Support Devices: Steel and malleable-iron hangers, clamps, and fittings.

Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of
threaded malleable-iron body and insulating wedging.

Structural Steel for Fabricated Supports and Restraints: ASTM A 36/A 36M, steel plates,
shapes, and bars; black and galvanized.

Mounting, Anchoring, and Attachment Components:

1. Powder-Actuated Fasteners: Threaded-steel stud.

2. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated steel, for use in
hardened portland cement concrete.

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

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

attached structural element.

Through Bolts: Structural type, hex head, high strength; complying with ASTM A 325.

Toggle Bolts: All-steel springhead type.

7. Hanger Rods: Threaded steel.

oo

SEISMIC-RESTRAINT COMPONENTS

Rated strengths, features, and application requirements shall be as defined in reports by an
agency acceptable to authorities having jurisdiction.

1. Structural Safety Factor: Strength in tension, shear, and pullout force of components
used shall be at least four times the maximum seismic forces to which they will be
subjected.

Angle and Channel-Type Brace Assemblies: Steel angles or steel slotted-support-system
components; with accessories for attachment to braced component at one end and to building
structure at the other end.

Cable Restraints: ASTM A 603, zinc-coated, steel wire rope attached to steel or stainless-steel
thimbles, brackets, swivels, and bolts designed for restraining cable service.
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1. Seismic Mountings, Anchors, and Attachments: Devices as specified in "Support and
Anchorage Components™ Article, selected to resist seismic forces.

2. Hanger Rod Stiffener: Reinforcing steel angle clamped to hanger rod. Do not weld
stiffeners to rods.

3. Bushings for Floor-Mounted Equipment Anchors:  Neoprene units designed for
seismically rated rigid equipment mountings, and matched to type and size of anchor
bolts and studs used.

4. Bushing Assemblies for Wall-Mounted Equipment Anchorage: Assemblies of neoprene
elements and steel sleeves designed for seismically rated rigid equipment mountings, and
matched to type and size of attachment devices used.

SLEEVES FOR RACEWAYS AND CABLES

Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain
ends.

Sleeves for Rectangular Openings: Galvanized-steel sheet.

Sleeve Seals: Modular sealing device, designed for field assembly, to fill annular space
between sleeve and raceway or cable.

1. Sealing Elements: EPDM interlocking links shaped to fit surface of cable or conduit.
Include type and number required for material and size of raceway or cable.

2. Pressure Plates: Stainless steel. Include two for each sealing element.

3. Connecting Bolts and Nuts: Carbon steel with corrosion-resistant coating of length
required to secure pressure plates to sealing elements. Include one for each sealing
element.

GROUT

Nonmetallic, Shrinkage-Resistant Grout: ASTM C 1107, factory-packaged, nonmetallic
aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for
application and a 30-minute working time.

PART 3 - EXECUTION

3.1 GENERAL ELECTRICAL EQUIPMENT INSTALLATION REQUIREMENTS
A. Install electrical equipment to allow maximum possible headroom unless specific mounting
heights that reduce headroom are indicated.
B. Install electrical equipment to provide for ease of disconnecting the equipment with minimum
interference to other installations.
C. Install electrical equipment to allow right of way for piping and conduit installed at required
slope.
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D. Install electrical equipment to ensure that connecting raceways, cables, wireways, cable trays,
and busways are clear of obstructions and of the working and access space of other equipment.
E. Install required supporting devices and set sleeves in cast-in-place concrete, masonry walls, and
other structural components as they are constructed.
F. Install sleeve and sleeve seals of type and number required for sealing electrical service
penetrations of exterior walls.
G.  Comply with NECA 1.
3.2 RACEWAY AND CABLE INSTALLATION
A.  Outdoor Raceways Applications:
1. Exposed or Concealed: IMC.
2. Underground, Single Run: RNC.
3. Boxes and Enclosures: Metallic, NEMA 250, Type 3R or Type 4.
B. Indoor Raceways Applications:
1. Exposed or Concealed: EMT.
2. Connection to Vibrating Equipment: FMC; in wet or damp locations, use LFMC.
3. Damp or Wet Locations: IMC.
4. Boxes and Enclosures: Metallic, NEMA 250, Type 1, unless otherwise indicated.
C. Conceal raceways and cables, unless otherwise indicated, within finished walls, ceilings, and
floors.
D. Install raceways and cables at least 6 inches (150 mm) away from parallel runs of flues and
steam or hot-water pipes. Locate horizontal raceway runs above water and steam piping.
E. Install pull wires in empty raceways.
F. Install raceways and cables conceal within finished walls, ceilings, and floors unless otherwise
indicated.
G. Install raceways and cables at least 6 inches (150 mm) away from parallel runs of flues and
steam or hot-water pipes. Locate horizontal raceway runs above water and steam piping.
3.3 WIRING METHODS
A. Exposed Feeders, Branch Circuits, and Class 1 Control Circuits, Including in Crawlspaces:
Type THHN-THWN-2, single conductors in raceway
B.  Class 2 Control Circuits: Type THHN-THWN, in raceway, ethernet-cat 5e, 6, or 7
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GROUNDING

Install grounding conductors routed along shortest and straightest paths possible unless
otherwise indicated or required by Code. Avoid obstructing access or placing conductors where
they may be subjected to strain, impact, or damage.

Install ground rods driven into ground until tops are 2 inches (50 mm) below finished floor or
final grade unless otherwise indicated.

Make connections without exposing steel or damaging coating if any.

Install bonding straps and jumpers in locations accessible for inspection and maintenance,
except where routed through short lengths of conduit.

Bond straps directly to basic structure, taking care not to penetrate any adjacent parts.

Bond to equipment mounted on vibration isolation hangers and supports so vibration is not
transmitted to rigidly mounted equipment.

1. Excessive Ground Resistance: If resistance to ground exceeds specified values, notify
engineer promptly and include recommendations to reduce ground resistance.
IDENTIFICATION

Accessible Raceways and Cables of Auxiliary Systems: Identify the following systems with
color-coded, self-adhesive color-coding tape-in bands.

Power-Circuit Conductor Identification: For No.3 AWG conductors and larger, at each
location where observable, identify phase using color-coding conductor tape.

Warning Labels for Enclosures for Power and Lighting: Comply with 29 CFR 1910.145;
identify system voltage with black letters on an orange background. Apply to exterior of door,
cover, or other access.
Equipment Identification Labels:
1. Labeling Instructions:

a. Indoor Equipment: Self-adhesive, engraved, laminated acrylic or melamine label.

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, drilled for
screw attachment.

C. Elevated Components: Increase sizes of labels and legend to those appropriate for

viewing from the floor.

2. Equipment to Be Labeled:
a. Junction Boxes-panel and circuit numbers
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b. Contactors.
C. Terminals, racks, and patch panels for voice and data communication and for
signal and control functions.

E.  Verify identity of each item before installing identification products.

F. Install identification materials and devices at locations for most convenient viewing without
interference with operation and maintenance of equipment.

G.  Attach non-adhesive signs and plastic labels with screws and auxiliary hardware appropriate to
the location and substrate.

H.  Install system identification color banding for raceways and cables at 50-foot (15-m) maximum
intervals in straight runs, and at 25-foot (7.6-m) maximum intervals in congested areas.

. Color-Coding for Phase and Voltage Level Identification, 600 V and Less: Ungrounded feeder
and branch-circuit conductors.

1. Colors for 208/120-V Circuits:
a. Phase A: Black.
b. Phase B: Red.
C. Phase C: Blue.
2. Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns for a minimum
distance of 6 inches (150 mm) from terminal points.
3.6 INSTALLATION OF HANGERS AND SUPPORTS

A.  Fasten hangers and supports securely in place, with provisions for thermal and structural
movement. Install with concealed fasteners unless otherwise indicated.

B.  Separate dissimilar metals and metal products from contact with wood or cementitious
materials, by painting each metal surface in area of contact with a bituminous coating or by
other permanent separation.

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

D.  Multiple Raceways or Cables: Install on trapeze-type supports fabricated with steel slotted
channel.

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

COMMON WORK RESULTS FOR ELECTRICAL 260500 - 7

LIGHTING UPGRADE-PAC 5/15/2024



3.7

3.8

PENNSYLVANIA CONVENTION CENTER -13" STREET LIGHTING

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 or required by Code:

1. To New Concrete: Bolt to concrete inserts.

2. To Masonry: Approved toggle-type bolts on hollow masonry units and expansion anchor
fasteners on solid masonry units.

3. To Existing Concrete: Expansion anchor fasteners.

4. To Steel: Welded threaded studs complying with AWS D1.1/D1.1M, with lock washers

and nuts

To Light Steel: Sheet metal screws.

Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount on slotted-

channel racks attached to substrate.

5.
6.

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

Install seismic-restraint components using methods approved by the evaluation service
providing required submittals for component.

Install bushing assemblies for anchor bolts for wall- and floor-mounted equipment, arranged to
provide resilient media between anchor bolt and mounting hole in substrate.

Attachment to Structure: If specific attachment is not indicated, anchor bracing to structure at
flanges of beams, upper truss chords of bar joists, or at concrete members.

Accommodation of Differential Seismic Motion: Make flexible connections in runs of
raceways, cables, wireways, cable trays, and busways where they cross expansion and seismic-
control joints, where adjacent sections or branches are supported by different structural
elements, and where they terminate with connection to electrical equipment that is anchored to a
different structural element than the one supporting them as they approach equipment.

SLEEVE AND SLEEVE-SEALS INSTALLATION

Concrete Slabs and Walls: Install sleeves for penetrations unless core-drilled holes or formed
openings are used. Install sleeves during erection of slabs and walls.

Cut sleeves to length for mounting flush with both wall surfaces.
Extend sleeves installed in floors 2 inches (50 mm) above finished floor level.

Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between sleeve and cable
unless sleeve seal is to be installed or unless seismic criteria require different clearance.

Seal space outside of sleeves with grout for penetrations of concrete and masonry and with
approved joint compound for gypsum board assemblies.
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F. Interior Penetrations of Non-Fire-Rated Walls and Floors: Seal annular space between sleeve
and cable, using joint sealant appropriate for size, depth, and location of joint according to code.

G.  Roof-Penetration Sleeves: Seal penetration of individual cables with flexible boot-type flashing
units applied in coordination with roofing work.

H.  Aboveground Exterior-Wall Penetrations: Seal penetrations using sleeves and mechanical
sleeve seals. Size sleeves to allow for 1-inch (25-mm) annular clear space between pipe and
sleeve for installing mechanical sleeve seals.

3.9 FIRESTOPPING
A.  Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore

original fire-resistance rating of assembly.

END OF SECTION 260500
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