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SECTION 260513 - MEDIUM-VOLTAGE CABLES

11

1.2

13

A.

SYSTEM DESCRIPTION

Quality Standards: IEEE C2 and NFPA 70.

QUALITY ASSURANCE

Installer: Engage a cable splicer, trained and certified by splice material manufacturer, to install,
splice, and terminate medium-voltage cable.

Testing Agency Qualifications: Member Company of NETA or an NRTL.

1.

Testing Agency's Field Supervisor: Certified by NETA to supervise on-site testing.

COMPONENTS

System Description

1. 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.

2. Comply with IEEE C2 and NFPA 70.

3. Source Limitations: Obtain cables and accessories from single source from single
manufacturer.

Cables:

1. Type: MV105.

2. Conductor: Copper.

3. Conductor Stranding: Compact round, concentric lay.

4. Strand Filling: Conductor interstices are filled with impermeable compound.

5. Conductor Insulation: Crosslinked polyethylene.

a. Voltage Rating: Confirm with local system.
b. Insulation Thickness: 133 percent.

6. Shielding: Copper tape.

7. Shielding and Jacket: Corrugated copper drain wires embedded in extruded, chlorinated,
polyethylene jacket.

8. Cable Jacket: Chlorosulfonated polyethylene.

Connectors:

1. Copper-Conductor Connectors: Copper barrel crimped.
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1.5

a. Shielded-Cable Terminations: Class 1, modular kit, indoors, with stress-relief
tube.

Separable insulated connectors with dead-break cable terminators.

Splice Kits: Combination tape and cold-shrink-rubber sleeve with rejacketing by cast-epoxy-
resin encasement or other waterproof, abrasion-resistant material.

Medium Voltage Tapes

1.

2.

3.

Ethylene/propylene rubber-based, 30-mil (0.76-mm) splicing tape, rated for 130 deg C
operation. Minimum 3/4 inch (20 mm) wide.

Silicone rubber-based, 12-mil (0.30-mm) self-fusing tape, rated for 130 deg C operation.
Minimum 1-1/2 inches (38 mm) wide.

Insulating-putty, 125-mil (3.175-mm) elastic filler tape. Minimum 1-1/2 inches (38 mm)
wide.

Arc-Proofing Materials

1.

2.

3.

Tape for First Course on Metal Objects: 10-mil- (250-micrometer-) thick, corrosion-
protective, moisture-resistant, PVC pipe-wrapping tape.

Arc-Proofing Tape: Fireproof tape, flexible, conformable, intumescent to 0.3 inch (8 mm)
thick, and compatible with cable jacket.

Glass-Cloth Tape: Pressure-sensitive adhesive type, 1 inch (25 mm) wide.

Fault indicators: Manually reset fault indicator with inrush restraint feature, arranged to clamp
to cable sheath and provide a display after a fault has occurred in cable

INSTALLATION

Install cables according to IEEE 576.

FIELD QUALITY CONTROL

Testing: Engage a qualified testing and inspecting agency to perform field tests and
inspections, and to prepare test reports.

WARNING

1.

Disconnect cable to be tested from switchgear, transformers, etc. at each end, so that
voltage is applied only to cable length being tested. Properly clean ends of conductor.
Use solvent recommended by cable manufacturer, if required

END OF SECTION 260513
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

11

1.2

13

A.

QUALITY ASSURANCE

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

Comply with NFPA 70.

COPPER BUILDING WIRE

Description: Flexible, insulated and uninsulated, drawn copper current-carrying conductor with
an overall insulation layer or jacket, or both, rated 600 V or less.

Standards:

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

2. RoHS compliant.

3. Conductor and Cable Marking: Comply with wire and cable marking according to UL's
"Wire and Cable Marking and Application Guide."

Conductors: Copper, complying with ASTM B 3 for bare annealed copper and with ASTM B 8
for stranded conductors.

Conductor Insulation:

1. Type TC-ER: Comply with NEMA WC 70/ICEA S-95-658 and UL 1277.

2. Type THHN and Type THWN-2: Comply with UL 83.

3. Type THW and Type THW-2: Comply with NEMA WC-70/ICEA S-95-658 and UL 83.
4. Type UF: Comply with UL 83 and UL 493.

Shield:

1. Type TC-ER: Cable designed for use with VFCs, with oversized crosslinked
polyethylene insulation, spiral-wrapped foil plus 85 percent coverage braided shields and
insulated full-size ground wire, and sunlight- and oil-resistant outer P\VVC jacket.

ALUMINUM BUILDING WIRE

Description: Flexible, insulated and uninsulated, drawn aluminum current-carrying conductor
with an overall insulation layer or jacket, or both, rated 600 V or less.

Standards:
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1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for

intended location and use.

RoHS compliant.

3. Conductor and Cable Marking: Comply with wire and cable marking according to UL's
"Wire and Cable Marking and Application Guide."

N

Conductors: Aluminum, complying with ASTM B 800 and ASTM B 801.
Conductor Insulation:

1. Type XHHW-2: Comply with UL 44,

INSTALLATION OF CONDUCTORS AND CABLES

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

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.

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.

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

Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and
follow surface contours where possible.

Support cables according to Section 260529 "Hangers and Supports for Electrical Systems."
Complete cable tray systems installation according to Section 260536 "Cable Trays for
Electrical Systems" prior to installing conductors and cables.

CONNECTORS AND SPLICES

Description: Factory-fabricated connectors, splices, and lugs of size, ampacity rating, material,
type, and class for application and service indicated; listed and labeled as defined in NFPA 70,

by a qualified testing agency, and marked for intended location and use.

Jacketed Cable Connectors: For steel and aluminum jacketed cables, zinc die-cast with set
screws, designed to connect conductors specified in this Section.

Lugs: One piece, seamless, designed to terminate conductors specified in this Section.

1. Material: Copper; Aluminum.
2. Type: Two hole with long barrels.
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1.7

3. Termination: Compression.

CONDUCTOR MATERIAL APPLICATIONS

Feeders: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
Branch Circuits: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and
larger, except VFC cable which shall be extra-flexible, stranded.

CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND
WIRING METHODS

Service Entrance: Type THHN/THWN-2, single conductors in raceway.

Exposed Feeders: Type THHN/THWN-2, single conductors in raceway.

Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces: Type THHN/THWN-2,
single conductors in raceway.

Feeders Concealed in  Concrete, below Slabs-on-Grade, and underground:
Type THHN/THWN-2, single conductors in raceway.

Feeders Installed below Raised Flooring: Type THHN-THWN, single conductors in raceway.

Feeders in Cable Tray: Type THHN/THWN-2, single conductors in raceway; Mineral-
insulated, metal-sheathed cable Type MI only where approved by owner.

Exposed Branch Circuits, Including in Crawlspaces: Type THHN/THWN-2, single conductors
in raceway; Mineral-insulated, metal-sheathed cable, Type MI, only where approved by owner.

Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN/THWN-2, single
conductors in raceway.

Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and underground:
Type THHN/THWN-2, single conductors in raceway.

Branch Circuits Installed below Raised Flooring: Type THHN/THWN-2, single conductors in
raceway.

Branch Circuits in Cable Tray: Type THHN/THWN-2, single conductors in raceway; Mineral-
insulated, metal-sheathed cable, Type MI only where approved by owner.

Cord Drops and Portable Appliance Connections: Type SO, hard service cord with stainless-
steel, wire-mesh, and strain relief device at terminations to suit application.

VFC Output Circuits: Type XHHW-2 in metal conduit.
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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 and UL 486B.

Make splices and taps that are compatible with conductor material and that possess equivalent
or better mechanical strength and insulation ratings than unspliced conductors.

1. Use oxide inhibitor in each splice and tap conductor for aluminum conductors.

Copper conductors #10 AWG and smaller shall be terminated and spliced with wire nut
connectors. The nylon self-insulated type shall be used to isolate the termination from other
metal parts and equipment.

Copper conductors #8 AWG and larger shall be terminated, spliced, and tapped with color-
keyed compression connectors. The manufacturers recommended tools and dies shall be used.

Copper cable lug connections #8 and larger to copper bus bar mains and branches shall use
copper solderless connectors having either 2-bolt cast copper clamps or compression
connectors, with manufacturer's recommended hexagonal dies and hydraulic compression tools.

FIELD QUALITY CONTROL

Perform each of the following visual and electrical tests:

1. Inspect exposed sections of conductor and cable for physical damage and correct
connection according to the single-line diagram.

2. Test bolted connections for high resistance using one of the following:

a. A low-resistance ohmmeter.

b. Calibrated torque wrench.

C. Thermographic survey.

Inspect compression-applied connectors for correct cable match and indentation.

Inspect for correct identification.

Inspect cable jacket and condition.

Insulation-resistance test on each conductor for ground and adjacent conductors. Apply a

potential of 500-V dc for 300-V rated cable and 1000-V dc for 600-V rated cable for one-

minute duration.

7. Continuity test on each conductor and cable.

8. Uniform resistance of parallel conductors.

oarw

END OF SECTION 260519
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SECTION 260523 - CONTROL-VOLTAGE ELECTRICAL POWER CABLES

11

1.2

13

A.

QUALITY ASSURANCE

Testing Agency Qualifications: An NRTL with a field supervisor certified by BICSI as an
RCDD.

COMPONENTS
Backboards: Plywood, fire-retardant treated.
Balanced Twisted Pair Cable:

1. 100 ohm, four pair, Category 6.
2. Plenum rated, riser rated and general purpose.

Balanced Twisted Pair Cable Hardware:

1. Connecting Blocks: 110-style IDC for Category 6.

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

3. Patch Panel: Modular panels housing multiple-numbered jack units with IDC-type
connectors at each jack.

4, Workstation Outlets: Two-port-connector assemblies mounted in multi-gang faceplate.

5 Faceplates: Plastic.

RS-485 Cable: Standard, Type CMG, Plenum rated, Type CMP, two twisted pairs,
No. 22 AWG, stranded copper, unshielded.

Low-Voltage Control Cable:

1. Paired Cable: Copper, unshielded, twisted pair, No. 16 AWG, Type CMG; No. 16 AWG,

plenum-rated, Type CMP.

Class 1 Control Circuits: Stranded copper, Type THHN-2-THWN-2, in raceway.

Class 2 Control Circuits: Stranded copper, Type THHN-2-THWN-2, in raceway.

4, Class 3 Remote-Control and Signal Circuits: Stranded copper, Type THHN-2-THWN-2,
in raceway.

5. Class 2 Control Circuits and Class 3 Remote-Control and Signal Circuits That Supply
Critical Circuits: Circuit Integrity (Cl) cable.

w

SOURCE QUALITY CONTROL

Factory test twisted pair cables according to TIA-568-C.2.
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Comply with NECA 1.
General Requirements for Cabling:

1. Comply with TIA/EIA-568-B.1.
2. Terminate all conductors; no cable shall contain unterminated elements. Make
terminations only at indicated outlets, terminals, and cross-connect and patch panels.

UTP Cable Installation:

1. Comply with TIA/EIA-568-B.2.

2. Install 110-style IDC termination hardware unless otherwise indicated.

3. Do not untwist UTP cables more than 1/2 inch (12 mm) from the point of termination to
maintain cable geometry.

Installation of Control-Circuit Conductors:

1. Install wiring in raceways. Comply with requirements specified in Division 26 Section
"Raceway and Boxes for Electrical Systems."

Open-Cable Installation:

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

2. Suspend copper cable not in a wireway or pathway a minimum of 8 inches (200 mm)
above ceilings by cable supports not more than 60 inches (1525 mm) apart.

Cable shall not be run through structural members or in contact with pipes, ducts, or other
potentially damaging items.

Separation from EMI Sources:

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

FIELD QUALITY CONTROL
Tests and Inspections:

1. Visually inspect cable jacket materials for UL or third-party certification markings.
Inspect cabling terminations to confirm color-coding for pin assignments, and inspect
cabling connections to confirm compliance with TIA-568-C.1.

2. Visually inspect cable placement, cable termination, grounding and bonding, equipment
and patch cords, and labeling of all components.
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3. Test cabling for direct-current loop resistance, shorts, opens, intermittent faults, and
polarity between conductors. Test operation of shorting bars in connection blocks. Test
cables after termination, but not after cross-connection.

a. Test instruments shall meet or exceed applicable requirements in TIA-568-C.2.
Perform tests with a tester that complies with performance requirements in its
"Test Instruments (Normative)" Annex, complying with measurement accuracy
specified in its "Measurement Accuracy (Informative)" Annex. Use only test cords
and adapters that are qualified by test equipment manufacturer for channel or link
test configuration.

END OF SECTION 260523
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SECTION 260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

11

1.2

A.

QUALITY ASSURANCE

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 UL 467 for grounding and bonding materials and equipment.

PRODUCTS

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 UL 467 for grounding and bonding materials and equipment.
Conductors:

1. Insulated Conductors: Copper wire or cable.
2. Bare Copper Conductors:

Bonding cable.
Bonding conductor.
Bonding jumper.
Tinned bonding jumper.

oo oTp

3. Grounding Bus: Predrilled rectangular copper bars with stand-off insulators.
Connectors:

1. Listed and labeled by a nationally recognized testing laboratory acceptable to authorities
having jurisdiction for applications in which used, and for specific types, sizes, and
combinations of conductors and other items connected.

2. Bolted Connectors for Conductors and Pipes: Copper or copper alloy, bolted pressure-

type, with at least two bolts.

Pipe Connectors: Clamp type, sized for pipe.

4. Welded Connectors:  Exothermic-welding kits of types recommended by kit
manufacturer for materials being joined and installation conditions.

5. Bus-Bar Connectors: Mechanical type, cast silicon bronze, solderless compression-type
wire terminals, and long-barrel, two-bolt connection to ground bus bar.

w

Grounding Electrodes:

1. Ground Rods: Copper-clad steel; 3/4 inch by 10 feet (19 mm by 3 m) in diameter.
2. Chemical Electrodes: Copper tube charged with nonhazardous electrolytic chemical salts.




S&T/WPS Design Standard: Grounding and Bond- | Print Date: 10/29/2019
COMING ing for Electrical Systems Page 4 of 5
Document number: 26 05 26 Latest Rev. Date:
S&T/WPS — Corning Restricted 07/19
11 APPLICATIONS

11

11

1.2

Conductors: Install solid conductor for No. 8 AWG and smaller, and stranded conductors for
No. 6 AWG and larger, unless otherwise indicated.

Underground Grounding Conductors: Install bare tinned-copper conductor, No. 2/0 AWG
minimum.

1.

Bury at least 24 inches (600 mm) below grade.

GROUNDING UNDERGROUND DISTRIBUTION SYSTEM COMPONENTS

Comply with IEEE C2 grounding requirements

EQUIPMENT GROUNDING

Install insulated equipment grounding conductors with the following items, in addition to those
required by NFPA 70:

NG~ WLNE

Feeders and branch circuits.

Lighting circuits.

Receptacle circuits.

Single-phase motor and appliance branch circuits.

Three-phase motor and appliance branch circuits.

Flexible raceway runs.

Armored and metal-clad cable runs.

Busway Supply Circuits: Install insulated equipment grounding conductor from
grounding bus in the switchgear, switchboard, or distribution panel to equipment
grounding bar terminal on busway.

Computer and Rack-Mounted Electronic Equipment Circuits: Install insulated equipment
grounding conductor in branch-circuit runs from equipment-area power panels and
power-distribution units.

FIELD QUALITY CONTROL

Perform the following tests and inspections and prepare test reports:

1.

2.

After installing grounding system but before permanent electrical circuits have been
energized, test for compliance with requirements.

Test completed grounding system at each location where a maximum ground-resistance
level is specified, at service disconnect enclosure grounding terminal, at ground test
wells, and at individual ground rods. Make tests at ground rods before any conductors
are connected.

a. Measure ground resistance not less than two full days after last trace of
precipitation and without soil being moistened by any means other than natural
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b.

drainage or seepage and without chemical treatment or other artificial means of

reducing natural ground resistance.

Perform tests by fall-of-potential method according to IEEE 81.

3. Report measured ground resistances that exceed the following values:

a.

b.

@

Power and Lighting Equipment or System with Capacity 500 kVA and less: 10

ohms.

Power and Lighting Equipment or System with Capacity 500 to 1000 kVA: 5

ohms.

Power and Lighting Equipment or System with Capacity More Than 1000 kVA: 3

ohms.

Power Distribution Units or Panelboards Serving Electronic Equipment: 1 ohm(s).

Substations and Pad-Mounted Equipment: 5 ohms.
Manhole Grounds: 10 ohms.

END OF SECTION 260526
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SECTION 260529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

11

1.2

13

A.

PERFORMANCE REQUIREMENTS

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

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

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

Consult structural engineer on safety factor to be specified in paragraph below, or delete and let
applicable code determine strength. Retain below if strength that exceeds code requirements is
desired.

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.

QUALITY ASSURANCE

Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural
Welding Code - Steel."”

Comply with NFPA 70.

PRODUCTS
Support, Anchorage, and Attachment Components:

Galvanized-steel or Stainless-steel slotted support systems with metallic coatings.
Aluminum slotted support systems with nonmetallic coatings.

Nonmetallic slotted support systems.

Raceways and cable supports.

Steel conduits and cable hangers, clamps, and associated accessories.

Support for non-armored conductors and cables in vertical conduit risers.
Structural steel for fabricated supports and restraints.

Mounting, Anchoring, and Attachment Components:

ONoarwNE

a. Powder-actuated fasteners.




S&T/WPS Design Standard: Hangers and Sup- Print Date: 10/29/2019

CORNING ports for Electrical Systems Page 4 of 5
Document number: 26 05 29 Latest Rev. Date:

S&T/WPS — Corning Restricted 07/19

11

1.2

13

Mechanical-expansion anchors.

Concrete inserts.

Clamps for attachment to steel structural elements.
Steel springhead toggle bolts.

Threaded hanger rods.

-—~D® o0 o

Fabricated Metal Equipment Support Assemblies: Welded or bolted steel shapes.

APPLICATION

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.

Maximum Support Spacing and Minimum Hanger Rod Size for Raceway: Space supports for
EMT, IMC, and RMC as scheduled in NECA 1, where it’s Table 1 lists maximum spacings less
than stated in NFPA 70. Minimum rod size shall be 1/4 inch (6 mm) in diameter.

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 using
spring friction action for retention in support channel.

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.

SUPPORT INSTALLATION

General: Install framing and supports to comply with requirements of items being supported,
including manufacturers' written instructions and requirements indicated on Shop Drawing.

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

CONCRETE BASES

Construct concrete bases of dimensions indicated but not less than 4 inches (100 mm) larger in
both directions than supported unit, and so anchors will be a minimum of 10 bolt diameters
from edge of the base.

Use 3000-psi (20.7-MPa), 28-day compressive-strength concrete.  Concrete materials,
reinforcement, and placement requirements are specified in Division 03 Section "Cast-in-Place
Concrete.
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SECTION 260533 - RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS
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1.2

A.

QUALITY ASSURANCE

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

Comply with NFPA 70.

MATERIALS

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.

Metal Conduits and Fittings:

PP O0O0O~NO 0Tk, WNPE

[ERN
n

13.

GRC: Comply with ANSI C80.1 and UL 6.

ARC: Comply with ANSI C80.5 and UL 6A.

IMC: Comply with ANSI C80.6 and UL 1242.

PVC-Coated Steel Conduit: PVVC-coated rigid steel conduit.

Comply with NEMA RN 1.

Coating Thickness: 0.040 inch (1 mm), minimum.

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

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

LFMC: Flexible steel conduit with PVC jacket and complying with UL 360.

Fittings for Metal Conduit: Comply with NEMA FB 1 and UL 514B.

Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 886 and NFPA

70.

Fittings for EMT:

a. Material: Steel.

b. Type: compression.

C. Expansion Fittings: PVC or steel to match conduit type, complying with UL 651,
rated for environmental conditions were installed and including flexible external
bonding jumper.

d. Coating for Fittings for PVC-Coated Conduit: Minimum thickness of 0.040 inch (1
mm), with overlapping sleeves protecting threaded joints.

Joint Compound for IMC, GRC, or ARC: Approved, as defined in NFPA 70, by

authorities having jurisdiction for use in conduit assemblies, and compounded for use to

lubricate and protect threaded conduit joints from corrosion and to enhance their
conductivity.

Nonmetallic Conduit and Fittings:
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1. Listing and Labeling: Nonmetallic 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.
2. ENT: Comply with NEMA TC 13 and UL 1653.
3. RNC: Type EPC-40-PVC, complying with NEMA TC 2 and UL 651 unless otherwise
indicated.
4, LFNC: Comply with UL 1660.
5. Rigid HDPE: Comply with UL 651A.
6. Continuous HDPE: Comply with UL 651B.
7. Coinable HDPE: Preassembled with conductors or cables, and complying with ASTM D
3485.
8. RTRC: Comply with UL 1684A and NEMA TC 14.
9. Fittings for ENT and RNC: Comply with NEMA TC 3; match to conduit or tubing type
and material.
10.  Fittings for LFNC: Comply with UL 514B.
11.  Solvents and Adhesives: As recommended by conduit manufacturer.

D.  Metal Wireways and Auxiliary Gutters: Sheet metal with hinged covers.

E. Nonmetallic Wireways and Auxiliary Gutters: PVC plastic.

F. Surface Metal Raceways: Metal, galvanized steel, with Snap-On covers.

G.  Surface Nonmetallic Raceways: Two- or three-piece, rigid PVC.

H.  Tele-Power Poles: Galvanized steel with ivory baked-enamel finish.

l. Boxes, Enclosures, and Cabinets:

1. Metal Outlet and Device Boxes: Ferrous alloy.

2. Nonmetallic outlet and device boxes.

3. Metal Floor Boxes: Cast metal or Sheet metal, fully adjustable.

4. Nonmetallic Floor Boxes: Non-adjustable, round or rectangular.

5. Luminaire Outlet Boxes: Nonadjustable, designed for attachment of luminaire weighing
50 Ib. (23 kg).

6. Paddle Fan Outlet Boxes: Nonadjustable, designed for attachment of paddle fan weighing
70 Ib. (32 kg).

7. Small sheet metal pull and junction boxes.

8. Cast-metal access, pull, and junction boxes.

9. Box extensions.

10. Gangable boxes are prohibited.

11. Hinged-Cover Enclosures: Metal or Nonmetallic.

12.  Cabinets: Galvanized steel.

J. Handholes and Boxes for Exterior Underground Wiring: Polymer concrete with polymer-
concrete or Fiberglass with polymer-concrete frame and cover, prototype tested for compliance
with SCTE 77.

1. Configuration: Integral closed bottom.
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2. Weatherproof cover.
3. Cover Legend: Molded lettering, as indicated for each service.

1.3 RACEWAY APPLICATION
A. Outdoors:

Exposed: GRC.

Concealed, Aboveground: GRC.

Underground: RNC, Type EPC-80-PVC, direct buried.
Connection to Vibrating Equipment: LFMC.

Boxes and Enclosures, Aboveground: Type 3R.

arwdE

B. Indoors:

Exposed, Not Subject to Physical Damage: EMT.

Exposed, Not Subject to Severe Physical Damage: EMT.

Exposed and Subject to Severe Damage: GRC.

Concealed: EMT.

Connection to Vibrating Equipment: FMC, except LFMC in damp or wet locations.
Damp or Wet Locations: GRC.

Boxes and Enclosures: Type 1, except Type 4 stainless steel in commercial kitchens and
damp or wet locations.

NoogkrwdE

C.  Minimum Raceway Size: 3/4-inch (21-mm) trade size.
D.  Raceway Fittings: Compatible with raceways and suitable for use and location.

1. Rigid and Intermediate Steel Conduit: Threaded rigid steel conduit fittings.

2. PVC Externally Coated, Rigid Steel Conduits: Fittings listed for use with this type of
conduit.

3. EMT: Compression, steel fittings.

4, Flexible Conduit: Fittings listed for use with flexible conduit.

14 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 NECA 102 for aluminum conduits.

Comply with NFPA 70 limitations for types of raceways allowed in specific occupancies and
number of floors.

END OF SECTION 260533
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A.

QUALITY ASSURANCE

Source Limitations: Obtain cable tray components through one source from a single
manufacturer.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

Comply with NFPA 70.

MATERIALS

Cable Trays, Fittings, and Accessories: Steel, complying with NEMA VE 1.
1. Electrogalvanized before fabrication, complying with ASTM B 633; with hardware
galvanized according to ASTM B 633.

Cable Trays, Fittings, and Accessories: Aluminum, complying with NEMA VE 1, Aluminum
Association's Alloy 6063-T6 for rails, rungs, and cable trays, and Alloy 5052-H32 or
Alloy 6061-T6 for fabricated parts; with Type 316 stainless-steel splice-plate fasteners, bolts,
and screws.

Cable Trays, Fittings, and Accessories:  Stainless steel, Type 316, complying with
NEMA VE 1.

Cable Trays, Fittings, and Accessories: Fiberglass, complying with NEMA FG 1 and UL 568.
Splice-plate fasteners, bolts, and screws shall be fiberglass-encapsulated stainless steel. Design
fasteners so that no metal is visible when fully assembled and tightened. Fastener encapsulation
shall not be damaged when torqued to manufacturer's recommended value.

Sizes and Configurations: Refer to the Cable Tray Schedule on Drawings for specific
requirements for types, materials, sizes, and configurations.

1. Center-hanger supports may be used only when specifically indicated.

CABLE TRAY ACCESSORIES

Fittings: Tees, crosses, risers, elbows, and other fittings as indicated, of same materials and
finishes as cable tray.

Covers: Solid type of same materials and finishes as cable tray.

Barrier Strips: Same materials and finishes as cable tray.
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1.7

Cable tray supports and connectors, including bonding jumpers, as recommended by cable tray
manufacturer.

WARNING SIGNS

Lettering:  1-1/2-inch- (40-mm-) high, black letters on yellow background with legend
"WARNING! NOT TO BE USED AS WALKWAY, LADDER, OR SUPPORT FOR
LADDERS OR PERSONNEL."

Materials and fastening are specified in Division 26 Section "ldentification for Electrical
Systems."

SOURCE QUALITY CONTROL

Tested according to NEMA VE 1.

CONNECTIONS

Ground cable trays according to manufacturer's written instructions.

Install an insulated equipment grounding conductor with cable tray, in addition to those required
by NFPA 70.

INSTALLATION

Install cable tray and support systems according to NEMA VE 2.

Install as a complete system, including all necessary fasteners, hold-down clips, splice-plate
support systems, barrier strips, hinged horizontal and vertical splice plates, elbows, reducers,

tees, and crosses.

Install cable tray, so that the tray is accessible for cable installation and all splices are accessible
for inspection and adjustment.

Fasten cable tray supports to building structure.
Design fasteners and supports to carry cable tray, cables, and a concentrated load of 200 Ib. (90
kg). Comply with requirements in Section 260529 "Hangers and Supports for Electrical

Systems."

Install center-hung supports for single-rail trays designed for 60 versus 40 percent eccentric
loading condition, with a safety factor of 3.

Install cables only when cable tray installation has been completed and inspected.
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H.  Fasten cables on horizontal runs with cable clamps or cable ties. Tighten clamps only enough to
secure the cable, without indenting the cable jacket. Install cable ties with a tool that includes an
automatic pressure-limiting device.

. Fasten cables on vertical runs to cable trays every 18 inches (450 mm).

18 CABLE TRAY GROUNDING

A. Ground cable trays according to NFPA 70 unless additional grounding is specified. Comply
with requirements in Section 260526 "Grounding and Bonding for Electrical Systems."

END OF SECTION 260536
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A.

QUALITY ASSURANCE

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 UL 884.

Comply with NFPA 70.

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.

Jacks, Receptacles, and Fittings:

1. Comply with Section 262726 "Wiring Devices" for power outlets, faceplates, and
connectors.

2. Coordinate with Corning communications vendor for communication outlets, faceplates,
and connectors.

FLAT-TOP, STEEL UNDERFLOOR RACEWAYS

Description: Steel, rectangular, flat-top, single-channel raceways with premanufactured inserts

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. Square D; Schneider Electric.
2. Thomas & Betts Corporation; Steel City Division.
3. Walker Systems, Inc.; a Wiremold company.

Source Limitations: Obtain underfloor raceway components for each system through single
source from single manufacturer.

Material: One-piece, continuous weld, minimum 0.0598-inch- (1.5-mm-) thick steel, with
corrosion-resistant coating inside and out after welding.

Cross-Section Shape: Rectangular, with rounded corners.
Number of Longitudinal Channels: Two, separated by steel wall(s).

Number of Levels: One.
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H.  Minimum Bending Radius for Communication Cables: Combination of raceways, fittings,
inserts, junction boxes, service fittings, and mounting and connection arrangements for wiring
devices and jacks shall provide a 2-inch- (50-mm-) minimum bending radius for communication
cables.

I Service Raceways: Fitted with preset inserts.

1. Nominal Multichannel Underfloor Raceway Dimensions:

a. Depth: 1-3/8 inches (35 mm).

b. Overall Width: 10 inches (250 mm).

C. Power Service Channel Width: 3-1/2 inches (88 mm).

d. Communication Service Channel Width: 6-1/2 inches (163 mm).

2. Nominal Single-Channel Underfloor Raceway Dimensions:

a. Depth: 1-1/2 inches (38 mm).

b. Power Service Raceway Width: 3-1/4 inches (81 mm).

C. Communication Service Raceway Width: 3-1/4 inches (81 mm).

d. Number of Single-Channel Raceways per Run: Two, unless otherwise indicated.

3. Preset Inserts: Rectangular.

a. Spacing: 12 inches (300 mm) oc.

b. Size: Rectangular dimensions as required to accommodate mounting and
connection of flush- and surface-mounted, single-and multiple-outlet service
fittings or to connect to wiring extensions for feeding wall outlets for power and
communications Insert system.

C. Size: 2 inches (50 mm) in diameter.

d. Equip each insert with a disposable cover, and select insert height so cover is 1/8
inch (3 mm) below surface of concrete.

e. Arrange insert for optional attachment of flush-, surface-, or wiring-extension
service fitting to replace disposable cover. Arrange brackets, mountings, barriers,
and floor access covers to support, isolate, and provide access to flush or surface
outlet-mounting connector, jack, and receptacle devices.

J. Header Raceways: Single-channel, without preset inserts (blank raceway).
1. Nominal Raceway Dimensions:

a. Depth: Same as service raceways.

b. Power Header Raceway Width: 3-1/2 inches (88 mm).

C. Communication Header Raceway Width: 3-1/2 inches (88 mm).

2. Arrangement: In same plane as service raceways.
3. Connections: Arranged to connect with service raceways at single-level junction boxes.
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14 FLUSH, FLAT-TOP UNDERFLOOR RACEWAYS

Description: Single or multichannel underfloor raceways installed on floor slab with top of
raceway flush with concrete topping added hereafter, and then covered with finish material.

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. Square D; Schneider Electric.
2. Thomas & Betts Corporation; Steel City Division

Source Limitations: Obtain underfloor raceway components for each system through single
source from single manufacturer.

Description:

1. Material: Steel.

2. Cross-Section Shape: Rectangular, single channel and multichannel, separated by steel
wall(s).

3. Listed and labeled for installation with top flush with concrete floor.

4. Number of Levels: One.

Service Raceways: Fitted with preset inserts.

Number of Longitudinal Channels per Multichannel Raceway: Two.

Number of Single-Channel Raceways per Run: One unless otherwise indicated.

Nominal Channel Dimensions: 3 inches (75 mm) wide by 1-1/4 inches (31 mm) deep.
Preset Inserts: Threaded opening with removable steel plug that is flush with top of
raceway when screwed in place.

PR

a. Spacing: 12 inches (300 mm) oc., full length of each service raceway.

b. Arrangement: Stagger locations on parallel raceways or channels to accommodate
placement of adjacent service fittings.

C. Size: 1-5/8-inch (41-mm) diameter.

Trench Duct Cross-under: Fitting attached to underside of trench duct.
1. Nominal Channel Dimensions: Same as service raceways.
2. Arrangement: Offset by depth of trench duct.

3. Connections: Arranged to connect trench duct to flush duct through factory-cut, grommet
openings.

Header Raceways: Raceways same as service raceways, except without preset inserts (blank
raceway).

1. Nominal Channel Dimensions: Same as service raceways.
2. Arrangement: In same plane as service raceways.

Connections: Arranged to connect with service raceways at junction boxes
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Description: Multichannel, cellular, underfloor service raceways installed on floor slab with top
of raceway flush concrete topping added hereafter, and then covered with finish material.

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. HH Robertson; Division of CENTRIA.
2. Walker Systems, Inc.; a Wiremold company.

Source Limitations: Obtain underfloor raceway components for each system through single
source from single manufacturer.

Material: Galvanized-steel sheet, ASTM A 653/A 653M, Structural Steel (SS), Grade 33 (230)
minimum, G60 (Z180) zinc coating.

Material: Galvanized- and shop-primed steel sheet, ASTM A 653/A 653M, Structural Steel
(SS), Grade 33 (230), G60 (Z180) zinc coating; with underside surface cleaned, pretreated, and
primed with manufacturer's standard gray baked-on, rust-inhibitive primer.

Number of Longitudinal Cells: Three, separated by steel walls.

Nominal Dimensions of Cells:

1. Overall Depth: 1-1/4 inches (31 mm) unless otherwise indicated.

2. Cross-Sectional Area of Cells: Power cells: 5-1/2 sq. in. (34.4 sg. cm); communication
system cells: 16 sg. in. (100 sg. cm).

Minimum Bending Radius for Communication Cables: Combination of raceways, fittings,

inserts, junction boxes, service fittings, and mounting and connection arrangements for wiring

devices and jacks shall provide a 2-inch- (50-mm-) minimum bending radius for communication

cables.

Service Raceways: Fitted with preset inserts.

1. Preset Inserts: Rectangular-shaped metal housing assemblies arranged to provide
electrical outlet access to each cell of each raceway designated for service raceway use.
Inserts shall be provided throughout the entire length of each such raceway.

a. Spacing: 12 inches (300 mm) oc.

b. Include housing and connecting provisions for a flush or recessed, single-, double-,
or triple-outlet service fitting.

C. Include mounting and connecting provisions for a surface, single- or multiple-
outlet service fitting.

d. Include connecting provisions for a wiring-extension service fitting to feed wall

outlets.
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e. Equip each insert with a disposable cover plate arranged for installation with top
1/8 inch (3 mm) below surface of concrete. Arrange insert to receive a flush-,
recessed-, or wiring-extension service fitting to replace disposable top.

Header Assembly: A junction box and raceway arrangement positioned to feed wires and cables
to service raceways.

1. Three-compartment junction box connecting blank, multi-cell cellular header raceway
(no inserts) with cellular service raceways at right angles to header raceway.

2. Cellular header raceway shall be made of the same material and have the same nominal
dimensions as service raceways.

3. Provide capability for service raceways to be run in both perpendicular directions at the
intersection with header raceway.

TRENCH-TYPE UNDERFLOOR RACEWAYS

Description: Trench-type raceways used as header or feeder raceways to serve service
raceways.

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. HH Robertson; Division of CENTRIA.
2. Square D; Schneider Electric.
3. Thomas & Betts Corporation; Steel City Division.

Source Limitations: Obtain underfloor raceway components for each system through single
source from single manufacturer.

Trench: Steel, shop or factory welded and fabricated to indicate sizes. Include the following
features:

1. Slab Depth Adjustment: Minimum of minus 1/8 inch (3 mm) to plus 5/8 inch (17 mm)
before and during concrete placement.

2. Cover Supports: Height adjustable, with leveling screws to rigidly support cover
assembly.

3. Screed Strip: Extruded aluminum along both edges at proper elevation without requiring

shim material.

Trim Strip: Select to accommodate floor finish material.

Partitions: Arranged to separate channels and isolate wiring of different systems.

Grommet openings in active floor cells or service raceways.

Manufacturer's standard corrosion-resistant finish, applied after fabrication.

No ok

Cover Plates: Removable, steel plates, 1/4 inch (6 mm) thick, each weighing 60 Ib. (27 kg) or
less with full gasket attached to side units. Fabricate intermediate supports to limit unsupported
spans to 15 inches (375 mm) or less. Fabricate covers with appropriate depth recess to receive
indicated floor finish.
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17 ELECTRICAL CONNECTION COMPONENTS FOR CELLULAR FLOOR DECKS

A.  Electrical Connection Components for Cellular Steel Floor Deck: Rectangular preset inserts.

B.  Electrical Connection Components for Cellular Concrete Floor Deck: Afterset inserts.

C.  Preset Inserts: Rectangular metal-housing assemblies.

1. Spacing: 24 inches (600 mm) oc.
2. Disposable cover.
3. Flush, recessed, or surface service fitting; single, double, or triple outlet.
4, Provisions for a wiring-extension service fitting to feed wall outlets.

18 ELECTRICAL CONNECTION COMPONENTS FOR PRECAST CELLULAR CONCRETE
FLOOR DECK

A.  Afterset Inserts: Round metal-nipple assembly with internal and external threading.

1. Provide wiring path from cell to power and communication wall and ceiling outlets.
2. Provide wiring path from cell to header raceway.

1.9 SUPPORTS, RACEWAY FITTINGS, AND HARDWARE

A.  Source Limitations: Obtain underfloor raceway supports, fittings, and hardware components for
each system through single source from single manufacturer.

B.  Supports, fittings, and hardware shall be compatible with raceway and outlet system and shall
be listed for use with raceway systems and components delivered.

C.  Supports: Adjustable for height and arranged to maintain alignment and spacing of raceways
during concrete placement. Include hold-down straps.

D. Raceway Fittings: Couplings, expansion-joint sleeves, cross-under offsets, vertical and
horizontal elbows, grounding screws, adapters, end caps, and other fittings suitable for use with
basic components to form a complete installation.

1.10 JUNCTION BOXES
A. Description: Raceway manufacturer's standard enclosure for indicated type, quantity,

arrangement, and configuration of raceways at each raceway junction, intersection, and access
location. Include the following accessories and features:

1. Mounting brackets.

2. Escutcheons and holders to accommaodate surrounding floor covering.

3. Means for leveling and height adjustment more than 3/8 inch (10 mm) before and after
concrete is placed.
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4. Boxes shall withstand a minimum 300-Ib (136-kg) concentrated load. Internal supports
shall be provided as needed to meet this requirement.

5. All boxes shall provide 2-inch- (50-mm-) minimum bend radius for data and
communication cables.

6. Raceway Openings: For underfloor raceways and conduits arranged to accommodate
raceway layout.

7. Covers shall have appropriate depth recess to receive specific floor finish material.

8. Partitions to separate wiring of different systems.

SERVICE FITTINGS/ACTIVATIONS

Source Limitations: Obtain underfloor raceway service fittings and hardware for each system
through single source from single manufacturer.

Exposed Parts Finish: Brushed aluminum.

Flush, Single-System Service Fitting for Round Inserts: Include mounting and cover to support
and provide access to single connector, jack, or receptacle device; mounted flush with floor
within body of insert.

1. Connector, Jack, and Receptacle Devices: Single modular type.
2. Power Receptacle Outlet: Suitable for 20-A, 120-V device.

Flush, Single- or Multiple-System Service Fitting for Rectangular Inserts: Include mounting,
hinged cover, and trim to support and provide access to connector, jack, or receptacle devices
mounted flush with floor within insert.

1. Connector, Jack, and Receptacle Devices: Modular type.

2. Power Receptacle Rating: 20 A, 120 V unless otherwise indicated.

3. Recess-Mounted Service Fitting: Modular fittings compatible with preset inserts. Include
device plates for indicated systems and provisions for receptacles, jacks, and connectors.
Include hinged flush covers with recessed depth to match thickness of floor finish
material. Provide for internally mounted receptacle- and communication-jack and
connector assemblies.

Duplex receptacle.

Duplex data jacks.

Double duplex receptacles.

Duplex receptacle and duplex data jacks.
Fiber-optic cable connector.

P00 o

Surface-Mounted Service Fitting: Modular pedestal type, with locking attachment matched to
insert floor opening.

1. Power-outlet, double-faced, surface-mounted unit for duplex receptacle on both sides.
2. Power-outlet, single-faced, surface-mounted unit for duplex receptacle on one side.
3. Communication-outlet, double-faced, surface-mounted unit.
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Include bushed openings on both sides; 1-inch (25-mm) minimum diameter;
insulated with nonconducting material.

Include provisions for modular dual fiber-optic connector assembly on both sides.
Include provisions for modular dual jack-connector assembly, rated for Category 6
on both sides.

Communication-outlet, single-faced, surface-mounted unit with bushed opening on one
side; 1-inch (25-mm) minimum diameter; insulated with nonconducting material.
Combination surface-mounted unit for duplex receptacle on one side and with
communication cable connection provision on opposite side.

a.

b.

Communication Side: Include bushed opening; 1-inch (25-mm) minimum
diameter; insulated with nonconducting material.

Communication Side: Include provisions for modular dual fiber-optic connector
assembly.

Communication Side: Include provisions for modular dual jack-connector
assembly, rated for Category 6.

Flush-Mounted Service Fittings: Modular fittings compatible with preset inserts and shall
include covers, provisions for receptacles jacks and connector assemblies and wiring
extensions to wall-mounted outlets, and associated device plates for indicated systems.
Include flush covers, recessed to suit floor finish material.

hD OO0 o

Duplex convenience receptacle.

Duplex data outlets.

Double duplex convenience receptacles.

Duplex convenience receptacle and duplex data outlets.
Double duplex data outlets.

Duplex fiber-optic communication connector.

Wiring-Extension Service Fittings: Arrangement of brackets and mountings to support and
provide access to wiring or cabling of a cell, and to connect the cable or raceway that extends
the system to an individual wall outlet.

INSTALLATION

Install raceways aligned and leveled and, unless otherwise indicated, parallel or perpendicular to
floor supports.

Maintain arrangement of conductor services throughout the raceway system.

Install a concrete mud slab for support of cellular metal, flush duct, or trench duct raceway.
Construct mud slab with wire mesh in the top 1 inch (25 mm) of concrete.

Install a vapor barrier between the cellular metal raceway and a substrate in contact with earth.
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1.13

supports securely at ends and at intervals not to exceed 60 inches (1500 mm), to prevent
movement during concrete pour.

Level raceway components with finished slab and make adjustments in raceway component
elevation to accommodate indicated floor finishes.

Junction Boxes: Install tops level and flush with finished floor. Install blank closure plates or
plugs to close unused junction-box openings. Grout boxes in place to prevent movement during
construction. Place top covers in inverted position during construction to prevent damage to
surface of cover. Reinstall covers in proper position prior to final acceptance of the Work.

Install preset inserts per manufacturer's instructions.

Adjust supports to maintain a 1/8- to 3/8-inch (3.0- to 10-mm) finished concrete cover over
preset inserts.

Remove burrs, sharp edges, dents, and mechanical defects.
Cap or plug boxes, insert- and service-fitting openings, and open ends of raceways.

Install expansion fittings with suitable bonding jumper where raceways cross building
expansion joints.

Bond underfloor raceway components to create a continuous bonding path.

Seal raceways, cells, junction boxes, and inserts to prevent water, concrete, or foreign matter
from entering raceways before and during pouring slab or placing fill. Tape joints or seal with
compound, as recommended in writing by underfloor raceway manufacturer.

Afterset Inserts: Cut, whole saw, and drill slab and raceways to allow for installation at
locations indicated on plans.

Wiring shall comply with Section 260519 "Low-Voltage Electrical Power Conductors and
Cables" and NFPA 70 requirements for wet locations.

1. Install wiring from outlet insert toward junction boxes, then to termination at panel.
2. Splices: All splices and taps shall be made in junction boxes. No splices or taps shall be
made in raceways or outlet inserts.

FIELD QUALITY CONTROL
Perform the following tests and inspections:

1. Perform visual inspection of interior of each junction box to verify absence of dirt, dust,
construction debris, and moisture. Replace damaged and malfunctioning components.

2. Prior to and after concrete pour, perform point-to-point tests of ground continuity and
resistance of ground path between the most remote accessible fitting on each branch of
each underfloor raceway system and the main electrical distribution grounding system.
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a. Determine cause and perform correction of any point-to-point resistance value that
exceeds 0.05 ohms.

3. Comply with NETA Acceptance Testing Specification about safety, suitability of test

equipment, test instrument calibration, and test report and records.

END OF SECTION 260539
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SECTION 260543 - UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS

11

1.2

A.

GENERAL REQUIREMENTS FOR DUCTS AND RACEWAYS

Quality Standard: ANSI C2.

COMPONENTS
Conduits and fittings.

1. Rigid Steel Conduit: Galvanized. Comply with ANSI C80.1.
2. RNC: NEMA TC 2, Type EPC-80-PVC, UL 651, with matching fittings by same
manufacturer as the conduit, complying with NEMA TC 3 and UL 514B.

Rigid nonmetallic duct.

1. Underground Plastic Utilities Duct: NEMA TC 2, UL 651, ASTM F 512, Type EPC-80
and Type EPC-40, with matching fittings complying with NEMA TC 3 by same
manufacturer as the duct.

Duct accessories.

1. Duct Separators: Factory-fabricated rigid PVC interlocking spacers, sized for type and
size of ducts with which used, and selected to provide minimum duct spacing indicated
while supporting ducts during concreting or backfilling.

2. Warning Tape: Underground-line warning tape specified in Section 260553
"ldentification for Electrical Systems."

3. Concrete Warning Planks: Nominal 12 by 24 by 3 inches (300 by 600 by 75 mm) in size,
manufactured from 6000-psi (41-MPa) concrete.

a. Color: Red dye added to concrete during batching.
b. Mark each plank with "ELECTRIC" in 2-inch- (50-mm-) high, 3/8-inch- (10-mm-)
deep letters.

Precast concrete handholes and boxes.

1. Comply with ASTM C 858 for design and manufacturing processes.

2. Description: Factory-fabricated, reinforced-concrete, monolithically poured walls and
bottom unless open-bottom enclosures are indicated. Frame and cover shall form top of
enclosure and shall have load rating consistent with that of handhole or box.

3. Frame and Cover: Weatherproof cast-iron frame, with cast-iron cover with recessed cover

hook eyes and tamper-resistant, captive, cover-securing bolts.

a. Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50.
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b. Cover Legend: Molded lettering, as indicated for each service.

C. Configuration: Units shall be designed for flush burial and have integral closed
bottom unless otherwise indicated.

d. Extensions and Slabs: Designed to mate with bottom of enclosure. Same material
as enclosure.

e. Joint Sealant: Asphaltic-butyl material with adhesion, cohesion, flexibility, and
durability properties necessary to withstand maximum hydrostatic pressures at the
installation location with the ground-water level at grade.

h. Windows: Precast openings in walls, arranged to match dimensions and elevations
of approaching ducts and duct banks, plus an additional 12 inches (300 mm)
vertically and horizontally to accommodate alignment variations.

E. Handholes and Boxes Other than Precast Concrete:

el A

Polymer concrete handholes and boxes with polymer concrete cover.
Fiberglass handholes and boxes with polymer concrete frame and cover.
Fiberglass handholes and boxes with covers of polymer concrete.
High-density plastic boxes with covers of polymer concrete.

F. Precast concrete manholes.

=

Comply with ASTM C 858.

Structural Design Loading: Comply with requirements in "Underground Enclosure
Application™ Article.

Precast Manholes: One-piece units and units with interlocking mating sections, complete
with accessories, hardware, and features.

Duct Entrances in Manhole Walls: Cast end-bell or duct-terminating fitting in wall for
each entering duct.

a. Type and size shall match fittings to duct or conduit to be terminated.

b. Fittings shall align with elevations of approaching ducts and be located near
interior corners of manholes to facilitate racking of cable.

Concrete Knockout Panels: 1-1/2 to 2 inches (38 to 50 mm) thick, for future conduit

entrance and sleeve for ground rod.

Ground Rod Sleeve: Provide a 3-inch (75-mm) PVC conduit sleeve in manhole floors 2

inches (50 mm) from the wall adjacent to, but not underneath, the ducts routed from the

facility.

Joint Sealant: Asphaltic-butyl material with adhesion, cohesion, flexibility, and durability

properties necessary to withstand maximum hydrostatic pressures at the installation

location with the ground-water level at grade.

G.  Utility Structure Accessories:

1.

Manhole Frames, Covers, and Chimney Components: Comply with structural design
loading specified for manhole.

Frame and Cover: Weatherproof, gray cast iron complying with ASTM A 48/A 48M,
Class 30B with milled cover-to-frame bearing surfaces; diameter, 26 inches (660 mm).
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10.

a. Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50.
b. Special Covers: Recess in face of cover designed to accept finish material in paved
areas.

Cover Legend: Cast in. Selected to suit system.

a. Legend: "ELECTRIC-LV" for duct systems with power wires and cables for
systems operating at 600 V and less.
b. Legend: "ELECTRIC-HV" for duct systems with medium-voltage cables.

Manhole Chimney Components: Precast concrete rings with dimensions matched to those
of roof opening.

a. Mortar for Chimney Ring and Frame and Cover Joints: Comply with
ASTM C 270, Type M, except for quantities less than 2.0 cu. ft. (60 L) where
packaged mix complying with ASTM C 387, Type M, may be used.

b. Seal joints watertight using preformed plastic or rubber conforming to
ASTM C 990. Install sealing material according to the sealant manufacturers'
printed instructions.

Most manufacturers' standard precast units have sump consisting of depression in floor
only and no frame or grate. 12-1/2-inch- (313-mm-) diameter, 4-inch- (100-mm-)