CITY AND BOROUGH OF YAKUTAT - AIRPORT WATER EXTENSION SECTION 260533.13
CONDUITS FOR ELECTRICAL SYSTEMS

SECTION 260533.13 - CONDUITS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.01 SUMMARY
A. Section Includes:

Type EMT-S duct raceways and elbows.

Type ERMC-S duct raceways, elbows, couplings, and nipples.

Type FMC-S duct raceways.

Type IMC duct raceways.

Type LFMC duct raceways.

Type PVC duct raceways and fittings.

Type RTRC-BG duct raceways and fittings.

Fittings for conduit, tubing, and cable.

Electrically conductive corrosion-resistant compounds for threaded conduit.
0. Solvent cements.

BoOoo~Noo~LNE

B.  Related Requirements:

1. Section 260543 "Underground Ducts and Raceways for Electrical Systems" for
underground utility construction.

1.02 BUY AMERICAN REQUIREMENTS

A.  Provide certificates to show that all products meet the following requirements.

1. American Iron and Steel (AIS)
2. Build America, Buy America Act

B.  See Supplementary Conditions for details.

1.03 DEFINITIONS
A.  Conduit: A structure containing one or more duct raceways.
B. Duct Raceway: A single enclosed raceway for conductors or cable.
C.  Duct Bank: An arrangement of conduit providing one or more continuous duct raceways
between two points.
1.04 ACTION SUBMITTALS
A.  Product Data:

1.  Type EMT-S duct raceways and elbows.
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Type ERMC-S duct raceways, elbows, couplings, and nipples.

Type FMC-S duct raceways.

Type IMC duct raceways.

Type LFMC duct raceways.

Type PVC duct raceways and fittings. Type RTRC-BG duct raceways and fittings.
Fittings for conduit, tubing, and cable.

Electrically conductive corrosion-resistant compounds for threaded conduit.
Solvent cements.

©OoON>T W

PART 2 - PRODUCTS

2.01

A

B.

C.

2.02

A

B.

TYPE EMT-S DUCT RACEWAYS AND ELBOWS
Performance Criteria:

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70, by qualified
electrical testing laboratory recognized by authorities having jurisdiction, and marked for
intended location and application.

2. Listing Criteria: UL CCN FIMX; including UL 797.

Source Quality Control:

1. Product Data: Prepare and submit catalog cuts, brochures, and performance data
illustrating size, physical appearance, and other characteristics of product.

2. Manufacturer's Published Instructions: Prepare and submit installation, testing, and
operating instructions for product.

UL FIMX - Steel Electrical Metal Tubing (EMT-S) and Elbows:

1. Material: Steel.
2. Options:

a. Interior Coating: Zinc with organic top coating .
b. Minimum Trade Size: Metric designator 16 (trade size 1/2) .

TYPE ERMC-S DUCT RACEWAYS, ELBOWS, COUPLINGS, AND NIPPLES

Performance Criteria:

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70, by qualified
electrical testing laboratory recognized by authorities having jurisdiction and marked for
intended location and application.

2. Listing Criteria: UL CCN DYIX; including UL 6.

Source Quality Control:

1. Product Data: Prepare and submit catalog cuts, brochures, and performance data

illustrating size, physical appearance, and other characteristics of product.
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C.

2.03

2.04

UL DYIX - Galvanized-Steel Electrical Rigid Metal Conduit (ERMC-S-G), Elbows, Couplings,
and Nipples:

1. Exterior Coating: Zinc.
2. Options:

a. Interior Coating: Zinc with organic top coating.
b. Minimum Trade Size: Metric designator 16 (trade size 1/2).

TYPE FMC-S DUCT RACEWAYS

Performance Criteria:

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70, by qualified
electrical testing laboratory recognized by authorities having jurisdiction and marked for
intended location and application.

2. Listing Criteria: UL CCN DXUZ; including UL 1.

Source Quality Control:

1. Product Data: Prepare and submit catalog cuts, brochures, and performance data
illustrating size, physical appearance, and other characteristics of product.

UL DXUZ - Steel Flexible Metal Conduit (FMC-S):

1. Material: Steel.
2. Options:

a. Minimum Trade Size: Metric designator 16 (trade size 1/2).

TYPE IMC DUCT RACEWAYS

Performance Criteria:

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70, by qualified
electrical testing laboratory recognized by authorities having jurisdiction and marked for
intended location and application.

2. Listing Criteria: UL CCN DYBY; including UL 1242.

Source Quality Control:

1. Product Data: Prepare and submit catalog cuts, brochures, and performance data
illustrating size, physical appearance, and other characteristics of product.

UL DYBY - Steel Intermediate Metal Conduit (IMC):
1. Options:

a. Exterior Coating: Zinc.
b. Interior Coating: Zinc with organic top coating.
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2.05

2.06

C. Minimum Trade Size: Metric designator 16 (trade size 1/2).

TYPE LFMC DUCT RACEWAYS

Performance Criteria:

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70, by qualified
electrical testing laboratory recognized by authorities having jurisdiction and marked for
intended location and application.

2. Listing Criteria;: UL CCN DXHR; including UL 360.

Source Quality Control:

1. Product Data: Prepare and submit catalog cuts, brochures, and performance data
illustrating size, physical appearance, and other characteristics of product.

UL DXHR - Steel Liquidtight Flexible Metal Conduit (LFMC-S):

1. Material: Steel.
2. Options:

a. Minimum Trade Size: Metric designator 16 (trade size 1/2).

TYPE RTRC-BG DUCT RACEWAYS AND FITTINGS
Performance Criteria:

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70, by qualified
electrical testing laboratory recognized by authorities having jurisdiction and marked for
intended location and application.

2. Listing Criteria: UL CCN DZKT; including UL 2420.

Source Quality Control:

1. Product Data: Prepare and submit catalog cuts, brochures, and performance data
illustrating size, physical appearance, and other characteristics of product.

2. Manufacturer's Published Instructions: Prepare and submit installation, testing, and
operating instructions for product.

UL DZKT - Low-Halogen, Belowground Reinforced Thermosetting Resin Conduit (RTRC-BG)
and Fittings:

1. Additional Characteristics: Type BG.
2. Options:

a. Minimum Trade Size: Metric designator 16 (trade size 1/2).
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2.07

A

2.08

FITTINGS FOR CONDUIT, TUBING, AND CABLE
Performance Criteria:

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70, by qualified
electrical testing laboratory recognized by authorities having jurisdiction and marked for
intended location and application.

Source Quality Control:

1. Product Data: Prepare and submit catalog cuts, brochures, and performance data
illustrating size, physical appearance, and other characteristics of product.

UL DWTT - Fittings for Type ERMC, Type IMC, Raceways:

1. Listing Criteria: UL CCN DWTT; including UL 514B.
2. Options:

a. Material: Steel.
b. Coupling Method: Use threaded rigid steel steel conduit fittings unless otherwise
indicated. Comply with NEMA FB 2.10..
UL FKAV - Fittings for Type EMT Duct Raceways:

1. Listing Criteria: UL CCN FKAYV; including UL 514B.
2. Options:

a. Material: Steel.
b. Coupling Method: Setscrew coupling..

UL ILNR - Fittings for Type FMC Duct Raceways:

1. Listing Criteria: UL CCN ILNR; including UL 514B.

UL DXAS - Fittings for Type LFMC Duct Raceways:

1. Listing Criteria: UL CCN DXAS; including UL 514B.

ELECTRICALLY CONDUCTIVE CORROSION-RESISTANT COMPOUNDS FOR

THREADED CONDUIT

Performance Criteria:

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70, by qualified
electrical testing laboratory recognized by authorities having jurisdiction and marked for

intended location and application.
2. Listing Criteria: UL CCN FOIZ; including UL Subject 2419.
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B.

C.

2.09

A

B.

C.

Source Quality Control:

1. Product Data: Prepare and submit catalog cuts, brochures, and performance data
illustrating size, physical appearance, and other characteristics of product.

UL FOIZ - Electrically Conductive Corrosion-Resistant Compound for Threaded Conduit:

SOLVENT CEMENTS

Performance Criteria:

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70, by qualified
electrical testing laboratory recognized by authorities having jurisdiction and marked for
intended location and application.

2. Listing Criteria: UL CCN DWTT; including UL 514B.

Source Quality Control:

1. Product Data: Prepare and submit catalog cuts, brochures, and performance data
illustrating size, physical appearance, and other characteristics of product.

2. Manufacturer's Published Instructions: Prepare and submit installation, testing, and
operating instructions for product.

UL DWTT - Solvent Cements for Type PVC Duct Raceways and Fittings.

PART 3 - EXECUTION

3.01

A

B.

SELECTION OF CONDUITS FOR ELECTRICAL SYSTEMS

Unless more stringent requirements are specified in Contract Documents or manufacturers'
published instructions, comply with NFPA 70 for selection of duct raceways. Consult Engineer
for resolution of conflicting requirements.

Outdoors:

1. Exposed and Subject to Severe Physical Damage: ERMC.
2. Exposed and Subject to Physical Damage: ERMC.

a. Locations less than 2.5 m (8 ft) above the finished floor.

Exposed and Not Subject to Physical Damage: ERMC and RTRC.

Concealed Aboveground: ERMC.

Direct Buried: ERMC, RTRC, and PVC-80 .

Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic,
Electric Solenoid, or Motor-Driven Equipment): LFMC.

SR
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3.02

Indoors:

1. Exposed and Subject to Physical Damage: ERMC or IMC.

2. Exposed and Not Subject to Physical Damage: ERMC, IMC, EMT .

3. Damp or Wet Locations: ERMC, RTRC, or IMC, and LFMC.

4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic,

Electric Solenoid, or Motor-Driven Equipment): LFMC and FMC .

Duct Fittings: Select fittings in accordance with NEMA FB 2.10 guidelines.

1.

ERMC and IMC: Provide threaded-type fittings unless otherwise indicated.

INSTALLATION OF CONDUITS FOR ELECTRICAL SYSTEMS

Comply with manufacturer's published instructions.

Reference Standards for Installation: Unless more stringent installation requirements are
specified in Contract Documents or manufacturers' published instructions, comply with the
following:

N~ E

Type EMT-S: Article 358 of NFPA 70 and NECA NEIS 101.
Type ERMC-S: Article 344 of NFPA 70 and NECA NEIS 101.
Type FMC-S: Article 348 of NFPA 70 and NECA NEIS 101.
Type IMC: Article 342 of NFPA 70 and NECA NEIS 101.
Type LFMC: Article 350 of NFPA 70 and NECA NEIS 101.
Type PVC: Article 356 of NFPA 70 and NECA NEIS 111.
Type RTRC: Article 355 of NFPA 70 and NECA NEIS 111.
Consult Engineer for resolution of conflicting requirements.

Special Installation Techniques:

1.

General Requirements for Installation of Duct Raceways:

a. Complete duct raceway installation before starting conductor installation.

b. Provide stub-ups through floors with coupling threaded inside for plugs, set flush
with finished floor. Plug the coupling until conduit is extended above floor to final
destination or a minimum of 2 ft above finished floor.

C. Install no more than equivalent of three 90-degree bends in conduit run except for
control wiring conduits, for which no more than equivalent of two 90-degree fewer
bends are permitted. Support within 12 inch of changes in direction.

d. Make bends in duct raceways using large-radius preformed ells except for parallel
bends. Field bending must be in accordance with NFPA 70 minimum radii
requirements. Provide only equipment specifically designed for material and size
involved.

e. Install conduits parallel or perpendicular to building lines.

Support conduit within 12 inch of enclosures to which attached.

Install duct sealing fittings at accessible locations in accordance with NFPA 70 and

fill them with listed sealing compound.

«
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Install devices to seal duct raceway interiors at accessible locations. Locate seals
so no fittings or boxes are between the seal and the following changes of
environments. Seal interior of duct raceways at the following points:

1)  Where conduits pass from warm to cold locations,.

2)  Where an underground service duct raceway enters a building or structure.
3) Conduit extending from interior to exterior of building.

4)  Where otherwise required by NFPA 70.

Do not install conduits within 2 inch of the bottom side of a metal deck roof.

Keep duct raceways at least 6 inch away from parallel runs of flues and steam or
hot-water pipes. Install horizontal duct raceway runs above water and steam
piping.

Cut conduit perpendicular to the length. For conduits metric designator 53 (trade
size 2) and larger, use roll cutter or a guide to make cut straight and perpendicular
to the length. Ream inside of conduit to remove burrs.

Install pull wires in empty duct raceways. Provide polypropylene or monofilament
plastic line with not less than 200 Ib tensile strength. Leave at least 12 inch of slack
at both ends of pull wire. Cap underground duct raceways designated as spare
above grade alongside duct raceways in use.

Install duct raceways square to the enclosure and terminate at enclosures without
hubs with locknuts on both sides of enclosure wall. Install locknuts hand tight, plus
one-quarter turn more.

1)  Termination fittings with shoulders do not require two locknuts.

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

locknuts. Install insulated throat metal grounding bushings on service conduits.

2. Types ERMC and IMC:

a.

Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor
Conditions: Apply listed compound that maintains electrical conductivity to
threads of duct raceway and fittings before making up joints. Follow compound
manufacturer's published instructions.

Follow manufacturer's installation instructions for clamping, cutting, threading,
bending, and assembly.

3. Types FMC and LFMC:

a.

Provide a maximum of 36 inch of flexible conduit for equipment subject to
vibration, noise transmission, or movement; and for transformers and motors.

4. Duct Raceways Embedded in Slabs:

a.

Run duct raceways larger than metric designator 27 (trade size 1) parallel or at
right angles to main reinforcement. Where at right angles to reinforcement, place
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duct raceway close to slab support. Secure duct raceways to reinforcement at
maximum 10 ft intervals.

b. Arrange duct raceways to cross building expansion joints with expansion fittings at
right angles to the joint.

C. Arrange duct raceways to ensure that each is surrounded by minimum of 2 inch of
concrete without voids.

d. Do not embed threadless fittings in concrete unless locations have been
specifically approved by Engineer.

5. Duct Raceway Terminations at Locations Subject to Moisture or Vibration:
a. Provide insulating bushings to protect conductors, including conductors smaller

than 4 AWG. Install insulated throat metal grounding bushings on service
conduits.

6. Duct Fittings: Install fittings in accordance with NEMA FB 2.10 guidelines.

D. Interfaces with Other Work:

1. Coordinate with Section 078413 "Penetration Firestopping™ for installation of
firestopping at penetrations of fire-rated floor and wall assemblies.

2. Coordinate with Section 260529 "Hangers and Supports for Electrical Systems" for
installation of conduit hangers and supports.

3.03 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
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