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ADDENDUM NO. 01

Issue Date: 7/08/2026
School / Facility Name: Transportation / Maintenance - Deltona
Project Name: Replace Emergency Generator and MDP
Owner’s Project No.: 2648209
Owner: School Board of Volusia County Florida

200 N. Clara Avenue, DelLand Florida 32720
Owner’s Project Manager: James Bott
Project Manager’s Location: 3750 Olson Drive, Daytona Beach Florida 32124
Engineers’ Representative: Jeremy Demboski, Kimley-Horn and Associates, Inc.
Engineers’ Project No.: 145642004

The following modifications shall be incorporated to the previously distributed construction documents.
Any questions regarding these modifications should be directed to the project engineer for consideration.

The Drawings and Specifications are hereby modified as follows:

SPECIFICATIONS

Revised Section 260519, Low-Voltage Electrical Power Conductors and Cables made part of this
addendum. Revisions are indicated in red font within the section.

Revised Section 260533.13, Conduits for Electrical Systems made part of this addendum. Revisions are
indicated in red font within the section.

RESPONSES TO BIDDER QUESTIONS
1. Walk-in enclosure - is this required or can we provide a factory skintight enclosure to meet 186
MPH wind load rating?

Response: It is permissible to specify a skintight enclosure for GEN-C1. For GEN-C2, provide
walk-in enclosure as specified.

2. Load bank - Is a free-standing load bank required? If so, how many and what size? Is a load bank
breaker required on each generator?

Response: A permanent load bank is required and specified in Spec Section 2648209, Paragraph
2.8 “LOAD BANK?”, one for each generator set.

3. Spec 263213-8, Para. 2.4, F. calls for a 4-hour free standing day tank. Section G then talks about
a subbase tank. Provide clarification on what style fuel tank is requested.

Response: Provide an FDEP-compliant, UL 142 fuel-oil subbase-mounted tank sized rated for 72-
hour runtime. If genset total dimensions with belly tank require stairs and platforms, those
materials and costs shall also be included for review.

END OF ADDENDUM NO. 1

ATTACHMENTS

Specifications:

Section 260519, Low-Voltage Electrical Power Conductors and Cables
Section 260533.13, Conduits for Electrical Systems
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

Copper building wire.
Aluminum building wire.
Fire-alarm wire and cable.
Connectors and splices.

BN =

B. Related Requirements:
1. Section 018116 "Facility Environmental Requirements" specifies basis-of-design

environmental conditions and performance criteria that are applicable to product
selection and installation of the Work on the Project.

2. Section 018123 "Facility Seismic and Wind Criteria" specifies basis-of-design
seismic and wind criteria for nonstructural components on the Project.

3. Section 260010 "Supplemental Requirements for Electrical" specifies additional
requirements applicable to coordinating, scheduling, and sequencing of the Work
specified in this Section.

4. Section 260523 "Control-Voltage Electrical Power Cables" for control systems
communications cables and Classes 1, 2, and 3 control cables.

1.2 ACTION SUBMITTALS
A.  Product Data: For each type of product.

B. Product Schedule: Indicate type, use, location, and termination locations.
1.3 INFORMATIONAL SUBMITTALS

A.  Field quality-control reports.
PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A.  Products or components under this Section shall be listed and labeled as Made in
USA.

LOW-VOLTAGE ELECTRICAL POWER 260519 -1
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2.2 COPPER BUILDING WIRE

A.  Manufacturers: Subject to compliance with requirements, provide products by the
following:

Alpha Wire; brand of Belden, Inc.

Belden Inc.

Cerro Wire LLC

Encore Wire Corporation

General Cable; Prysmian Group North America
Okonite Company (The)

Service Wire Co.

Southwire Company, LLC

WESCO

©COoNOORWN =

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

C. Standards:

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

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

D. Conductors: Copper, complying with ASTM B3 for bare annealed copper and with
ASTM B8 for stranded conductors.

E. Conductor Insulation:

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

2. [Type THW and Type THW-2. Comply with NEMA WC-70/ICEA S-95-658 and
UL 83.

3.  Type XHHW-2. Comply with UL 44.

2.3 ALUMINUM BUILDING WIRE

A.  Manufacturers: Subject to compliance with requirements, provide products by the
following:

Alpha Wire; brand of Belden, Inc.

Belden Inc.

Encore Wire Corporation

General Cable; Prysmian Group North America
Okonite Company (The)

Southwire Company, LLC

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

LOW-VOLTAGE ELECTRICAL POWER 260519 -2
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C. Standards:

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

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

D. Conductors: Aluminum, complying with ASTM B800 and ASTM B801.

E. Conductor Insulation:

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

2.  Type THW and Type THW-2. Comply with NEMA WC-70/ICEA S-95-658 and UL
83.

3. Type XHHW-2. Comply with UL 44.

2.4 FIRE-ALARM WIRE AND CABLE

A.  Manufacturers: Subject to compliance with requirements, provide products by the
following:

Allied Wire & Cable Inc.

CommScope, Inc

Comtran Corporation

Genesis; Resideo Technologies, Inc.

Prysmian Cables and Systems; Prysmian Group North America
PYROTENAX; brand of nVent Electrical plc

Radix Wire

Rockbestos-Suprenant Cable Corp.

Superior Essex Inc.; subsidiary of LS Corp.

0. West Penn Wire; brand of Belden, Inc.

SYNoOORLON =

B.  General Wire and Cable Requirements: NRTL listed and labeled as complying with
NFPA 70, Article 760.

1. Lead Content: Less than 300 ppm.

C. Signaling Line Circuits: Twisted, shielded pair, not less than size as recommended by
system manufacturer.

1. Circuit Integrity Cable: Twisted shielded pair, NFPA 70, Article 760, Classification
Cl, for power-limited fire-alarm signal service Type FPL. NRTL listed and labeled
as complying with UL 1424 and UL 2196 for a two-hour rating.

D. Non-Power-Limited Circuits: Solid-copper conductors with 600 V rated, 75 deg C,
color-coded insulation, and complying with requirements in UL 2196 for a two-hour
rating.

1. Low-Voltage Circuits: No. 16 AWG, minimum, in pathway.

LOW-VOLTAGE ELECTRICAL POWER 260519 -3
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2. Line-Voltage Circuits: No. 12 AWG, minimum, in pathway.

2.5 CONNECTORS AND SPLICES

A.  Manufacturers: Subject to compliance with requirements, provide products by one of
the following

3M Electrical Products

ABB, Electrification Business

AFC Cable Systems; Atkore International

Burndy; brand of Hubbell Electrical Solutions; Hubbell Incorporated

Gardner Bender

Hubbell Utility Solutions; Hubbell Incorporated

Ideal Industries, Inc.

ILSCO

NSi Industries LLC

0. O-Z/Gedney; brand of Emerson Electric Co., Automation Solutions, Appleton
Group

11. Service Wire Co.

12. TE Connectivity Ltd.

SOVYeNoOORLON =

B.  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.

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

D. Lugs: One piece, seamless, designed to terminate conductors specified in this Section.
1. Material: Copper,Aluminum.

2.  Type: One or Two} holes with standard barrels.
3.  Termination: Compression, Crimp.

PART 3 - EXECUTION

3.1 CONDUCTOR MATERIAL APPLICATIONS

A. Feeders:

1. Copper for feeders smaller than No. 2 AWG; copper or aluminum for feeders No.
2 AWG and larger. Conductors must be solid for No. 10 AWG and smaller;
stranded for No. 8 AWG and larger.

B. Branch Circuits:

1. Copper:

LOW-VOLTAGE ELECTRICAL POWER 260519 -4
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a. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
C.  ASD Output Circuits Cable: Extra-flexible stranded for all sizes.

D. Power-Limited Fire Alarm and Control: Solid for No. 12 AWG and smaller.

3.2 CONDUCTOR INSULATION AND WIRING METHODS

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

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

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

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

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

F. Branch Circuits below Slabs-on-Grade, and Underground: Type THHN/THWN-2, single
conductors in raceway and Type XHHW-2, single conductors in raceway.

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

H.  ASD Output Circuits: Type XHHW-2 in metal conduit.

3.3 INSTALLATION, GENERAL

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

B. Complete raceway installation between conductor and cable termination points in
accordance with Section 260533.13 "Conduits for Electrical Systems" prior to pulling
conductors and cables.

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

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

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

F.  Support cables according to Section 260529 "Hangers and Supports for Electrical
Systems."

LOW-VOLTAGE ELECTRICAL POWER 260519 -5
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G. Complete cable tray systems installation according to Section 260536 "Cable Trays for
Electrical Systems" prior to installing conductors and cables.

3.4 INSTALLATION OF FIRE-ALARM WIRE AND CABLE
A.  Comply with NFPA 72.

B.  Wiring Method: Install wiring in metal pathway according to Section 270528.29
"Hangers and Supports for Communications Systems."

1. Install plenum cable in environmental airspaces, including plenum ceilings.
2. Fire-alarm circuits and equipment control wiring associated with fire-alarm
system must be installed in a dedicated pathway system.

a. Cables and pathways used for fire-alarm circuits, and equipment control
wiring associated with fire-alarm system, may not contain any other wire or
cable.

3. Fire-Rated Cables: Use of two-hour, fire-rated fire-alarm cables, NFPA 70, Types
MI and ClI, is not permitted.

4. Signaling Line Circuits: Power-limited fire-alarm cables must not be installed in
the same cable or pathway as signaling line circuits.

C.  Wiring within Enclosures: Separate power-limited and non-power-limited conductors as
recommended by manufacturer. Install conductors parallel with or at right angles to
sides and back of the enclosure. Bundle, lace, and train conductors to terminal points
with no excess. Connect conductors that are terminated, spliced, or interrupted in any
enclosure associated with fire-alarm system to terminal blocks. Mark each terminal
according to system's wiring diagrams. Make all connections with approved crimp-on
terminal spade lugs, pressure-type terminal blocks, or plug connectors.

D. Cable Taps: Use numbered terminal strips in junction, pull, and outlet boxes; cabinets;
or equipment enclosures where circuit connections are made.

E. Color-Coding: Color-code fire-alarm conductors differently from the normal building
power wiring. Use one color-code for alarm circuit wiring and another for supervisory
circuits. Color-code audible alarm-indicating circuits differently from alarm-initiating
circuits. Use different colors for visible alarm-indicating devices. Paint fire-alarm system
junction boxes and covers red.

F. Risers: Install at least two vertical cable risers to serve the fire-alarm system. Separate
risers in close proximity to each other with a minimum one-hour-rated wall, so the loss
of one riser does not prevent receipt or transmission of signals from other floors or
zones.

G. Wiring to Remote Alarm Transmitting Device: 1 inch conduit between the fire-alarm
control panel and the transmitter. Install number of conductors and electrical
supervision for connecting wiring as needed to suit monitoring function.

LOW-VOLTAGE ELECTRICAL POWER 260519 -6
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3.5 CONNECTIONS

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

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

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

C.  Wiring at Outlets: Install conductor at each outlet, with at least 6 inch of slack.

D. Comply with requirements in Section 284600 "Fire Detection and Alarm" for
connecting, terminating, and identifying wires and cables.

3.6 IDENTIFICATION

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

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

3.7 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS

A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies.
Comply with requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical
Raceways and Cabling."

3.8 FIRESTOPPING

A.  Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to
restore original fire-resistance rating of assembly according to Section 078413
"Penetration Firestopping."

3.9 FIELD QUALITY CONTROL

A. Tests and Inspections:

1. Afterinstalling conductors and cables and before electrical circuitry has been
energized, test service entrance and feeder conductors for compliance with
requirements.

2. Perform each of the following visual and electrical tests:

a. Inspect exposed sections of conductor and cable for physical damage and
correct connection according to the single-line diagram.
LOW-VOLTAGE ELECTRICAL POWER 260519 -7
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b.  Test bolted connections for high resistance using one of the following:

1) A low-resistance ohmmeter.
2)  Calibrated torque wrench.
3)  Thermographic survey.

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

d. Inspect for correct identification.

e. Inspect cable jacket and condition.

f 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 a one-minute duration.

g. Continuity test on each conductor and cable.

h. Uniform resistance of parallel conductors.

3. Initial Infrared Scanning: After Substantial Completion, but before Final
Acceptance, perform an infrared scan of each splice in conductors No. 3 AWG
and larger. Remove box and equipment covers so splices are accessible to
portable scanner. Correct deficiencies determined during the scan.

a. Instrument: Use an infrared scanning device designed to measure
temperature or to detect significant deviations from normal values. Provide
calibration record for device.

b. Record of Infrared Scanning: Prepare a certified report that identifies
switches checked and that describes scanning results. Include notation of
deficiencies detected, remedial action taken, and observations after
remedial action.

4. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of
each switch 11 months after date of Substantial Completion.

B. Cables will be considered defective if they do not pass tests and inspections.

C. Prepare test and inspection reports to record the following:
1. Procedures used.
2. Results that comply with requirements.
3

Results that do not comply with requirements, and corrective action taken to
achieve compliance with requirements.

END OF SECTION 260519

LOW-VOLTAGE ELECTRICAL POWER 260519 - 8
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SECTION 260533.13 - CONDUITS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

Type EMT duct raceways and elbows.

Type HDPE and Type EPEC duct raceways and fittings.
Type ERMC duct raceways, elbows, couplings, and nipples.
Type IMC duct raceways.

Type LFMC duct raceways.

Type LFNC duct raceways.

Type PVC duct raceways and fittings.

Fittings for conduit, tubing, and cable.

Solvent cements.

©CoONOOARWN >

B. Related Requirements:

1. Section 260010 "Supplemental Requirements for Electrical" specifies additional
coordination, scheduling, sequencing, submittal, and installation requirements
applicable to the Work for electrical, communications, and electronic safety and
security systems on the Project, including wiring methods.

2. Section 078413 "Penetration Firestopping" specifies firestopping referenced by
this Section.

3. Section 260519 "Low-Voltage for Electrical Power Conductors and Cables"
specifies nonmetallic underground conduit with conductors (Type NUCC).

4. Section 260529 "Hangers and Supports for Electrical Systems" specifies conduit
hangers and supports referenced by this Section.

5. Section 260553 "ldentification for Electrical Systems" specifies electrical
equipment labels.

1.2 REFERENCES
A.  Abbreviations and Acronyms for Electrical Raceway Types:

EMT: Electrical metallic tubing.

EMT-A: Aluminum electrical metallic tubing.

EMT-S: Steel electrical metallic tubing.

EMT-SS: Stainless steel electrical metallic tubing.

ENT: Electrical nonmetallic tubing.

EPEC: Electrical HDPE underground conduit (thin wall).
EPEC-A: Type A electrical HDPE underground conduit.
EPEC-B: Type B electrical HDPE underground conduit.

ONOORWN =
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9. ERMC: Electrical rigid metal conduit.

10. ERMC-A: Aluminum electrical rigid metal conduit.

11. ERMC-S: Steel electrical rigid metal conduit.

12. ERMC-S-G: Galvanized-steel electrical rigid metal conduit.

13. ERMC-S-PVC: PVC-coated-steel electrical rigid metal conduit.

14. ERMC-SS: Stainless steel electrical rigid metal conduit.

15.  FMC: Flexible metal conduit.

16. FMC-A: Aluminum flexible metal conduit.

17. FMC-S: Steel flexible metal conduit.

18. FMT: Steel flexible metallic tubing.

19. FNMC: Flexible nonmetallic conduit. See "LFNC."

20. HDPE: HDPE underground conduit (thick wall).

21. HDPE-40: Schedule 40 HDPE underground conduit.

22. HDPE-80: Schedule 80 HDPE underground conduit.

23. IMC: Steel electrical intermediate metal conduit.

24. LFMC: Liquidtight flexible metal conduit.

25. LFMC-A: Aluminum liquidtight flexible metal conduit.

26. LFMC-S: Steel liquidtight flexible metal conduit.

27. LFMC-SS: Stainless steel liquidtight flexible metal conduit.

28. LFNC: Liquidtight flexible nonmetallic conduit.

29. LFNC-A: Layered (Type A) liquidtight flexible nonmetallic conduit.

30. LFNC-B: Integral (Type B) liquidtight flexible nonmetallic conduit.

31.  LFNC-C: Corrugated (Type C) liquidtight flexible nonmetallic conduit.

32. PVC: Rigid PVC conduit.

33. PVC-40: Schedule 40 rigid PVC conduit.

34. PVC-80: Schedule 80 rigid PVC Conduit.

35. PVC-A: Type Arigid PVC concrete-encased conduit.

36. PVC-EB: Type EB rigid PVC concrete-encased underground conduit.

37. RGS: See ERMC-S-G.

38. RMC: See ERMC.

39. RTRC: Reinforced thermosetting resin conduit.

40. RTRC-AG: Low-halogen, aboveground reinforced thermosetting resin conduit.

41. RTRC-AG-HW: Heavy wall, low-halogen, aboveground reinforced thermosetting
resin conduit.

42. RTRC-AG-SW: Standard wall, low-halogen, aboveground reinforced
thermosetting resin conduit.

43. RTRC-AG-XW: Extra heavy wall, low-halogen, aboveground reinforced
thermosetting resin conduit.

44. RTRC-BG: Low-halogen, belowground reinforced thermosetting resin conduit.

B. Definitions:

1. Conduit: A structure containing one or more duct raceways.
Direct Buried: Installed underground without encasement in concrete or other
protective material.

3. Duct Bank: An arrangement of conduit providing one or more continuous duct
raceways between two points.

4. Duct Raceway: A single enclosed raceway for conductors or cable.
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1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Regulatory Requirements: Products or components 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.

B. Products or components under this Section shall be listed and labeled as Made in
USA.

2.2 TYPE EMT DUCT RACEWAYS AND ELBOWS
A. UL FJMX - Steel Electrical Metal Tubing (EMT-S) and Elbows:

1. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:

a. Allied Tube & Conduit; Atkore International

b Republic Conduit; Nucor Corporation, Nucor Tubular Products
C. Topaz Lighting & Electric

d. Western Tube; Zekelman Industries

e Wheatland Tube; Zekelman Industries

2. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing
laboratory in accordance with guide information and standards specified for the
following UL product categories:

a. UL CCN FJMX; including UL 797.
3.  Standard Features:

a. Material: Steel.

b. Exterior Coating: Zinc.

Interior Coating: Zinc.
Minimum Trade Size: trade size 3/4”.

oo

2.3 TYPE HDPE DUCT RACEWAYS AND FITTINGS

A. UL EAZX - Schedule 40 Electrical HDPE Underground Conduit (HDPE-40):

1. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing
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laboratory in accordance with guide information and standards specified for the
following UL product categories:

a. UL CCN EAZX; including UL 651A.

2.  Standard Features:
a. Dimensional Specifications: Schedule 40.

3.  Other Available Features Required by the Project:
a. Minimum Trade Size: trade size 1”.

B. UL EAZX - Schedule 80 Electrical HDPE Underground Conduit (HDPE-80):

1. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing
laboratory in accordance with guide information and standards specified for the
following UL product categories:

a. UL CCN EAZX; including UL 651A.
2. Standard Features:
a. Dimensional Specifications: Schedule 80.
3. Other Available Features Required by the Project:

a. Minimum Trade Size: trade size 1”.

24 TYPE ERMC DUCT RACEWAYS, ELBOWS, COUPLINGS, AND NIPPLES

A. UL DYIX - PVC-Coated-Steel Electrical Rigid Metal Conduit (ERMC-S-PVC), Elbows,
Couplings, and Nipples:

1. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:

a. Bluesteel Services LLC

b. Calbond; Atkore International
C. KorKap; Robroy Industries

d Plasti-Bond; Robroy Industries

2. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing

laboratory in accordance with guide information and standards specified for the
following UL product categories:

a. UL CCN DYIX; including UL 6.
3. Standard Features:

a. Exterior Coating: PVC complying with NEMA RN 1.
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b. Interior Coating: Zinc with organic top coating.
C. Minimum Trade Size: trade size 3/4”.

4, Other Available Features Required by the Project:

a. Colors: As indicated on the Drawings.
b. Conduit Fittings for Hazardous (Classified) Locations: UL 1203.
C. Expansion and Deflection Fittings: UL 651 with flexible bonding jumper.

25 TYPE IMC DUCT RACEWAYS
A. UL DYBY - Steel Intermediate Metal Conduit (IMC):

1. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:

a. Allied Tube & Conduit; Atkore International

b. Calconduit; Atkore International
[Republic Conduit; Nucor Corporation, Nucor Tubular Products

c. Rymco USA brand; manufactured and listed by subsidiary Conduit S.A. de
CcV

d. Western Tube; Zekelman Industries

e. Wheatland Tube; Zekelman Industries

2. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing
laboratory in accordance with guide information and standards specified for the
following UL product categories:

a. UL CCN DYBY; including UL 1242.
3. Standard Features:

a. Exterior Coating: Zinc.

b. Interior Coating: Zinc.

C. Minimum Trade Size: trade size 3/4”.

26 TYPE LFMC DUCT RACEWAYS

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

1. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing
laboratory in accordance with guide information and standards specified for the
following UL product categories:

a. UL CCN DXHR; including UL 360.
2. Standard Features:

a. Material: Steel.
b. Minimum Trade Size: trade size 3/4"
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2.7 TYPE LFNC DUCT RACEWAYS
A. UL DXOQ - Layered (Type A) Liquidtight Flexible Nonmetallic Conduit (LFNC-A):

1. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing
laboratory in accordance with guide information and standards specified for the
following UL product categories:

a. UL CCN DXOQ; including UL 1660.
2. Standard Features:

a.  Type A conduit with smooth seamless inner core and cover bonded
together with one or more reinforcement layers between core and cover.
b. Minimum Trade Size: 3/4”

2.8 TYPE PVC DUCT RACEWAYS AND FITTINGS

A. UL DZYR - Schedule 40 Rigid PVC Conduit (PVC-40) and Fittings:

1. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing
laboratory in accordance with guide information and standards specified for the
following UL product categories:

a. UL CCN DZYR; including UL 651.
2. Standard Features:

a. Dimensional Specifications: Schedule 40.
b. Minimum Trade Size: trade size 3/4".

29 FITTINGS FOR CONDUIT, TUBING, AND CABLE

A. UL DWTT - Fittings for Type ERMC, Type IMC, Type PVC, Type HDPE, Type EPEC,
and Type RTRC Duct Raceways:

1. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing
laboratory in accordance with guide information and standards specified for the
following UL product categories:

a. UL CCN DWTT; including UL 514B.
2. Standard Features:

a. Material: Steel.

b. Coupling Method: Compression coupling, Raintight compression coupling
with distinctive color gland nut, Setscrew couplings with only single screw
per conduit are unacceptable.

C. Expansion and Deflection Fittings: UL 651 with flexible bonding jumper.
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B. UL FKAV - Fittings for Type EMT Duct Raceways:

1. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing
laboratory in accordance with guide information and standards specified for the
following UL product categories:

a. UL CCN FKAYV; including UL 514B.
2. Standard Features:

a. Material: Steel.

b. Coupling Method: Compression coupling, Raintight compression coupling
with distinctive color gland nut, Setscrew couplings with only single screw
per conduit are unacceptable.

C. Expansion and Deflection Fittings: UL 651 with flexible bonding jumper.

C. UL ILNR - Fittings for Type FMC Duct Raceways:

1. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing
laboratory in accordance with guide information and standards specified for the
following UL product categories:

a. UL CCN ILNR; including UL 514B.
D. UL DXAS - Fittings for Type LFMC Duct Raceways:

1. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing
laboratory in accordance with guide information and standards specified for the
following UL product categories:

a. UL CCN DXAS; including UL 514B.
PART 3 - EXECUTION

3.1 SELECTION OF CONDUITS FOR ELECTRICAL SYSTEMS

A. Unless more stringent requirements are specified in the Contract Documents or
manufacturer's published instructions, comply with NFPA 70 for selection of duct
raceways. Consult Architect for resolution of conflicting requirements.

B.  Special Instructions Regarding HDPE Conduits: Although Article 353 of NFPA 70
permits use of HDPE conduits where encased in concrete aboveground, UL CCN
EAZX listing requirements state that HDPE conduits are intended only for use where
direct buried with or without being encased in concrete. Specified Type HDPE
underground conduits are not permitted to be used aboveground on the Project.

C. Outdoors:

1. Exposed and Subject to Severe Physical Damage: ERMC or IMC.
2. Exposed and Subject to Physical Damage: ERMC or IMC.
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Exposed and Not Subject to Physical Damage: ERMC, IMC, or PVC-80.
Concealed Aboveground: ERMC, IMC, EMT, PVC-80, or PVC-40.
Direct Buried: PVC-40 or RTRC-BG.

Concrete Encased Not in Trench: PVC-80 or RTRC-BG.

Concrete Encased in Trench: PVC-80 or RTRC-BG.

Nookw

o

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

D. Indoors:

Hazardous Classified Locations: ERMC.

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

Exposed and Subject to Physical Damage: ERMC or IMC.

Exposed and Not Subject to Physical Damage: EMT.

Concealed in Ceilings and Interior Walls and Partitions: EMT.

Damp or Wet Locations: ERMC or IMC.

Retain first or second option in first subparagraph below if duct raceway may be
exposed to physical damage. See "Liquidtight Flexible Metal Conduit (LFMC)"
and "Liquidtight Flexible Nonmetallic Conduit (LFNC)" articles in the Evaluations
for distinction between types.

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

NogkrwhN -~

E.  Duct Fittings: Select fittings in accordance with NEMA FB 2.10 guidelines.
1. ERMC and IMC: Provide threaded-type fittings unless otherwise indicated.

3.2 INSTALLATION OF CONDUITS FOR ELECTRICAL SYSTEMS
A.  Comply with manufacturer's published instructions.

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

1. Electrical Construction: ICC IBC, ICC IFC, NFPA 1, NFPA 70, and NECA NEIS
1

2. Electrical Safety: NFPA 70E.

3. Commissioning of Active and Passive Fire Protection Features: NFPA 3 and
NFPA 4.

4. Grounding and Bonding: NECA NEIS 331 and Article 250 of NFPA 70.

5. Communications Work: BICSI N1.

6. Life Safety and Means of Egress Work: NFPA 101.

7. Emergency and Standby Power Work: NFPA 110, NFPA 111, and NECA NEIS

416.
8. Work in Confined Spaces: NFPA 350.
9. Work in Basements and Other Developed Subterranean Spaces: NFPA 520.
10. Type EMT-A: Article 358 of NFPA 70 and NECA NEIS 102.
11. Type EMT-SS: Article 358 of NFPA 70 and NECA NEIS 101.
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12.  Type EMT-S: Article 358 of NFPA 70 and NECA NEIS 101.
13. Type ENT: Article 362 of NFPA 70 and NECA NEIS 102.

14. Type HDPE and Type EPEC: Article 353 of NFPA 70 and NECA NEIS 111.
15. Type ERMC-A: Article 344 of NFPA 70 and NECA NEIS 102.
16. Type ERMC-SS: Article 344 of NFPA 70 and NECA NEIS 101.
17.  Type ERMC-S: Article 344 of NFPA 70 and NECA NEIS 101.
18. Type FMC-S: Article 348 of NFPA 70 and NECA NEIS 101.
19. Type FMC-A: Article 348 of NFPA 70 and NECA NEIS 102.
20. Type FMT: Article 360 of NFPA 70 and NECA NEIS 101.

21. Type IMC: Article 342 of NFPA 70 and NECA NEIS 101.

22. Type LFMC: Article 350 of NFPA 70 and NECA NEIS 101.

23. Type PVC: Article 356 of NFPA 70 and NECA NEIS 111.

24. Type RTRC: Article 355 of NFPA 70 and NECA NEIS 111.

25. Expansion Fittings: NEMA FB 2.40.

C. 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 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.
Support within 12 inch of changes in direction.

d. Make bends in duct raceway 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. Conceal conduit within finished walls, ceilings, and floors unless otherwise
indicated. Install conduits parallel or perpendicular to building lines.

f. Support conduit within 12 inch of enclosures to which attached.

g. Install duct sealing fittings at accessible locations in accordance with NFPA
70 and fill them with listed sealing compound. For concealed duct
raceways, install fitting in flush steel box with blank cover plate having
finish similar to that of adjacent plates or surfaces. Install duct sealing
fittings in accordance with NFPA 70.

h. 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, such as
boundaries of refrigerated spaces.

2)  Where an underground service duct raceway enters a building or
structure.

3)  Conduit extending from interior to exterior of building.

4)  Conduit extending into pressurized duct raceway and equipment.
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5)  Conduit extending into pressurized zones that are automatically
controlled to maintain different pressure set points.
6)  Where otherwise required by NFPA 70.

i. Do not install duct raceways or electrical items on "explosion-relief" walls or
rotating equipment.

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

k. 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.

m. 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.

n. 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.

0. 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.

2. Types EMT-A, ERMC-A, and FMC-A: Do not install aluminum duct raceways or
fittings in contact with concrete or earth.
3. 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.

4. Type ERMC-S-PVC:

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

b. Provide PVC-coated sealing locknut for exposed male threads transitioning
into female NPT threads that do not have sealing sleeves, including
transitions from PVC couplings/female adapters to Type ERMC-S-PVC
elbows in direct-burial applications. PVC-coated sealing locknuts must not
be used in place of conduit hub. PVC-coated sealing locknut must cover
exposed threads on Type ERMC-S-PVC duct raceway.

C. Coat field-cut threads on PVC-coated duct raceway with manufacturer-
approved corrosion-preventing conductive compound prior to assembly.
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5. Types FMC and LFMC:

a. Provide a maximum of 72 inch of flexible conduit for recessed and
semirecessed luminaires, equipment subject to vibration, noise
transmission, or movement; and for transformers and motors.

6. Types PVC, HDPE, and EPEC:

a. Do not install Type PVC, Type HDPE, or Type EPEC conduit where
ambient temperature exceeds 122 deg F . Conductor ratings must be
limited to 75 deg C except where installed in a trench outside buildings with
concrete encasement, where 90 deg C conductors are permitted.

b. Comply with manufacturer's published instructions for solvent welding and
fittings.

C. Join joints with solvent cement in accordance with manufacturer's
published instructions and allowed to cure before handling. Joints to be
bent, pushed, or pulled must set for minimum 24 h after joining.

7. Type RTRC: Do not install Type RTRC conduit where ambient temperature
exceeds 230 deg F .

8. Duct Raceways Embedded in Slabs:

a. Run duct raceways larger than metric designator 27 (trade size 1) below
concrete slab.

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
1 inch of concrete without voids.

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

e. Change from ENT to ERMC or IMC before rising above floor.
9. Stub-ups to Above Recessed Ceilings:

a. Provide EMT, IMC, or ERMC for duct raceways.
b. Provide a conduit bushing or insulated fitting to terminate stub-ups not
terminated in hubs or in an enclosure.

10. Duct Raceway Terminations at Locations Subject to Moisture or Vibration:

a. Provide insulating bushings to protect conductors, including conductors
smaller than 4 AWG.

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

a. ERMC-S-PVC: Provide only fittings listed for use with this type of conduit.
Patch and seal joints, nicks, and scrapes in PVC coating after installing
conduits and fittings. Provide sealant recommended by fitting manufacturer
and apply in thickness and number of coats recommended by
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manufacturer.

b. EMT: Provide setscrew, steel fittings. Comply with NEMA FB 2.10.

C. Flexible Conduit: Provide only fittings listed for use with flexible conduit
type. Comply with NEMA FB 2.20.

12. Expansion-Joint Fittings:

a. Install in runs of aboveground PVC that are located where environmental
temperature change may exceed 30 deg F and that have straight-run
length that exceeds 25 ft. Install in runs of aboveground ERMC conduit that
are located where environmental temperature change may exceed
100 deg F and that have straight-run length that exceeds 100 ft.

b. Install type and quantity of fittings that accommodate temperature change
listed for the following locations:

1)  Outdoor Locations Not Exposed to Direct Sunlight: 125 deg F
temperature change.

2)  Outdoor Locations Exposed to Direct Sunlight: 155 deg F
temperature change.

3) Indoor Spaces Connected with Outdoors without Physical
Separation: 125 deg F temperature change.

4)  Attics: 135 deg F temperature change.

C. Install fitting(s) that provide expansion and contraction for at least
0.00041 inch per foot of length of straight run per deg F of temperature
change for PVC conduits. Install fitting(s) that provide expansion and
contraction for at least 0.000078 inch per foot of length of straight run per
deg F of temperature change for metal conduits.

d. Install expansion fittings at locations where conduits cross building or
structure expansion joints.
e. Install expansion-joint fitting with position, mounting, and piston setting

selected in accordance with manufacturer's published instructions for
conditions at specific location at time of installation. Install conduit supports
to allow for expansion movement.

13. Duct Raceways Penetrating Rooms or Walls with Acoustical Requirements: Seal
duct raceway openings on both sides of rooms or walls with acoustically rated
putty or firestopping.

14. Identification: Provide labels for conduit assemblies, duct raceways, and
associated electrical equipment.

a. Provide warning signs.
D. Interfaces with Other Work:

1. Firestop penetrations of fire-rated floor and wall assemblies.
2. Provide conduit hangers and supports.

E. Tests and Inspections:
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Perform manufacturer's recommended tests and inspections.

Pull solid aluminum or wood test mandrel through duct to prove joint integrity and
adequate bend radii, and test for out-of-round duct. Provide minimum 12 inch
long mandrel equal to duct size minus 1/4 inch. If obstructions are indicated,
remove obstructions and retest.

3. Conduit Placement:

N —

a. Verify that center-line location and offsets are in accordance with the
Drawings.

b. Verify that hangers and supports for conduits are attached to structure as

directed by qualified structural engineer.

Verify that nuts on bolts or hanger rods are secure.

Verify that space between raceways and cored holes are filled with non-

shrinking grout or other approved material indicated on the Drawings and

the Specifications.

e. Verify that expansion devices are installed at locations indicated on the
Drawings and the Specifications.

f. Verify that ends are cut square to provide flush-butting surfaces when
spliced and inside edges are free of burrs that could impede installation of
cables.

g. Verify minimum separation of utilities, or that approved mechanical
protection has been provided to surrounding conduit(s) where minimum
separation cannot be achieved.

oo

4. Document all changes on Record Drawings.

F. Nonconforming Work:

1. Conduit will be considered defective if it does not pass tests and inspections.
2. Remove and replace defective units and retest.
3.3 CLEANING

A.  Verify that bentonite or other drilling fluids are contained and removed, and site is
restored to its original or improved condition.
3.4 PROTECTION
A. Protect coatings, finishes, and cabinets from damage and deterioration.
1. Repair damage to galvanized finishes with zinc-rich paint recommended by
manufacturer.

2. Repair damage to PVC coatings or paint finishes with matching touchup coating
recommended by manufacturer.

END OF SECTION 260533.13
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