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SECTION 26 0500  
 

COMMON WORK RESULTS FOR ELECTRICAL 

GENERAL 

 RELATED DOCUMENTS 

 Section 01 3000 - Construction Progress Schedule:  Scheduling of equipment and materials 
removed by Owner. 

 Section 01 4000 - Quality Requirements 

 Section 07 8400 - Firestopping: Quality of Penetration Firestop Systems to be used on Project 
and submittal requirements. 

 REFERENCES 

 National Fire Protection Association / American National Standards Institute: NFPA 70 National 
Electric Code (NEC). 

 National Electrical Manufacturing Association Standards (NEMA): NEMA 250, ‘Enclosure for 
Electrical Equipment (1000 Volts Maximum)’. 

 SUMMARY 

 Section Includes: 
 Electrical equipment coordination and installation. 
 Firestopping. 

 SUBMITTALS 

 Refer to individual material specification sections for submittal requirements. 

 COORDINATION 

 Coordinate arrangement, mounting, and support of electrical equipment: 
 To allow maximum possible headroom unless specific mounting heights that reduce 

headroom are indicated. 
 So connecting raceways, cables, wireways, cable trays, and busways will be clear of 

obstructions and of the working and access space of other equipment. 

 Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, 
masonry walls,and other structural components as they are constructed. 

 Coordinate installation of required supporting devices and set sleeves under site elements and 
paving components as they are constructed. 

 QUALIFICATIONS 
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 Requirements of Section 01 4000 - Quality Requirements applies, but not limited to following: 
 Electrical Subcontractor: 

a. Company specializing in performing work of this project. 
b. Minimum five (5) years experience in electrical installations. 
c. Minimum five (5) satisfactorily completed installations in past three (3) years of 

projects similar in size, scope, and complexity required for this project before bidding. 
d. Upon request, submit documentation. 

 Installer: 
e. Licensed in state where work is to be performed. 
f. Designate one (1) individual as project foremen who shall be on site at all times 

during installation and experienced with installation procedures required for this 
project. Foreman shall have at least a journeyman's electrician license. 

g. Upon request, submit documentation. 
h. Approved Installers: 

1) Approved Electrical Subcontractor shall be pre-approved in accordance with 
Supplementary Conditions and included in Construction Documents by 
Addendum. 

PRODUCTS 

 DESIGN CRITERIA 

 Equipment provided under following Sections shall be by the same Manufacturer: 
 Section 26 2200 - Low-Voltage Transformers 
 Section 26 2416 - Panelboards 
 Section 26 2419 - Motor-Control Centers 
 Section 26 2816.13 - Enclosed Circuit Breakers 
 Section 26 2816.16 - Enclosed Switches 
 Section 26 2913 - Enclosed Controllers 

 SLEEVE SEALS 

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

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

 Pressure Plates:  Carbon steel.  Include two for each sealing element. 
 Connecting Bolts and Nuts:  Carbon steel with corrosion-resistant coating of length 

required to secure pressure plates to sealing elements.  Include one for each sealing 
element. 

 Manufacturers: 
 OZ-Gedney type WSK. 

EXECUTION 

 EXAMINATION 

 Verification Of Conditions: 
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 Confirm dimensions, ratings, and specifications of equipment to be installed and 
coordinate these with site dimensions and with other Sections. 

 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION 

 Comply with NECA 1. 

 Comply with applicable provisions of Occupational Safety and Health Act (OSHA), NFPA 
Standards and Pamphlets, NEIS Standards, and common work place practice. 

 Headroom Maintenance:  If mounting heights or other location criteria are not indicated, arrange 
and install components and equipment to provide maximum possible headroom consistent 
with these requirements. 

 Equipment:  Install to facilitate service, maintenance, and repair or replacement of components 
of both electrical equipment and other nearby installations.  Connect in such a way as to 
facilitate future disconnecting with minimum interference with other items in the vicinity. 

 Locations of electrical equipment shown on Drawings are approximate only.  Field verify actual 
locations for proper installation. 

 Coordinate electrical equipment locations and conduit runs with those providing equipment to 
be served before installation or rough in. 

 Notify Architect of conflicts before beginning work. 
 Coordinate locations of power and lighting outlets in mechanical rooms and other areas 

with mechanical equipment, piping, ductwork, cabinets, etc, so they will be readily 
accessible and functional. 

 Work related to other trades which is required under this Division, such as cutting and patching, 
trenching, and backfilling, shall be performed according to standards specified in applicable 
Sections. 

 FIELD QUALITY CONTROL 

 Test systems and demonstrate equipment as working and operating properly.  Notify Architect 
before test.  Rectify defects at no additional cost to Owner. 

 Measure current for each phase of each motor under actual final load operation, i.e. after air 
balance is completed for fan units, etc.  Record this information along with full-load nameplate 
current rating and size of thermal overload unit installed for each motor. 

 Refer to individual equipment and material specification sections for additional testing 
requirements. 

 CLEANING 

 Remove abandoned raceways, conductors, apparatus, and lighting fixtures promptly from site 
and dispose of legally. 

 CLOSEOUT ACTIVITIES 

 Training: 
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 Provide instructor to train Owner’s maintenance personnel in operation and maintenance 
of electrical equipment and systems.  Factory representatives shall assist this instruction 
as necessary. 

 Schedule instruction period at time of final inspection. 
 Refer to individual material and equipment specification sections for additional training 

requirements. 

 FIRESTOPPING 

 Apply firestopping to penetrations of fire-rated floor and wall assemblies for electrical 
installations to restore original fire-resistance rating of assembly.  Firestopping materials and 
installation requirements are specified in Section 07 8400 - Firestopping. 

END OF SECTION 
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SECTION 26 0519  

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

GENERAL 

 SECTION INCLUDES 

 Single conductor building wire. 

 Nonmetallic-sheathed cable. 

 Underground feeder and branch-circuit cable. 

 Armored cable. 

 Metal-clad cable. 

 Wiring connectors. 

 Electrical tape. 

 Heat shrink tubing. 

 Oxide inhibiting compound. 

 Wire pulling lubricant. 

 Cable ties. 

 RELATED REQUIREMENTS 

 Section 07 8400 - Firestopping. 

 Section 23 0923 - Direct-Digital Control System for HVAC: Conductors and cables for 
temperature control system. 

 Section 26 0500 -   Common Work Results for Electrical 

 Section 26 0526 - Grounding and Bonding for Electrical Systems:  Additional requirements for 
grounding conductors and grounding connectors. 

 Section 26 0553 - Identification for Electrical Systems:  Identification products and 
requirements. 

 REFERENCE STANDARDS 

 ASTM B3 - Standard Specification for Soft or Annealed Copper Wire 2013 (Reapproved 2018). 

 ASTM B8 - Standard Specification for Concentric-Lay-Stranded Copper Conductors, Hard, 
Medium-Hard, or Soft 2011 (Reapproved 2017). 
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 ASTM B33 - Standard Specification for Tin-Coated Soft or Annealed Copper Wire for Electrical 
Purposes 2010, with Editorial Revision (2020). 

 ASTM B787/B787M - Standard Specification for 19 Wire Combination Unilay-Stranded Copper 
Conductors for Subsequent Insulation 2004 (Reapproved 2020). 

 ASTM D3005 - Standard Specification for Low-Temperature Resistant Vinyl Chloride Plastic 
Pressure-Sensitive Electrical Insulating Tape 2017. 

 NECA 1 - Standard for Good Workmanship in Electrical Construction 2015. 

 NEMA WC 70 - Power Cables Rated 2000 Volts or Less for the Distribution of Electrical Energy 
2009. 

 NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems 
2017. 

 NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements. 

 Article 334, ‘'Non-mettalic-Sheathed Cable, Types NM, NMC And NMS'. 

 UL 4 - Armored Cable Current Edition, Including All Revisions. 

 UL 44 - Thermoset-Insulated Wires and Cables Current Edition, Including All Revisions. 

 UL 83 - Thermoplastic-Insulated Wires and Cables Current Edition, Including All Revisions. 

 UL 486A-486B - Wire Connectors Current Edition, Including All Revisions. 

 UL 486C - Splicing Wire Connectors Current Edition, Including All Revisions. 

 UL 486D - Sealed Wire Connector Systems Current Edition, Including All Revisions. 

 UL 493 - Thermoplastic-Insulated Underground Feeder and Branch-Circuit Cables Current 
Edition, Including All Revisions. 

 UL 510 - Polyvinyl Chloride, Polyethylene, and Rubber Insulating Tape Current Edition, 
Including All Revisions. 

 UL 719 - Nonmetallic-Sheathed Cables Current Edition, Including All Revisions. 

 UL 1569 - Metal-Clad Cables Current Edition, Including All Revisions. 

 DEFINITIONS 

 Line Voltage: Over 70 Volts. 

 ADMINISTRATIVE REQUIREMENTS 

 Coordination: 
 Coordinate sizes of raceways, boxes, and equipment enclosures installed under other 

sections with the actual conductors to be installed, including adjustments for conductor 
sizes increased for voltage drop. 
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 Coordinate with electrical equipment installed under other sections to provide terminations 
suitable for use with the conductors to be installed. 

 Notify Architect of any conflicts with or deviations from Contract Documents.  Obtain 
direction before proceeding with work. 

 SUBMITTALS 

 Product Data: Provide manufacturer's standard catalog pages and data sheets for conductors 
and cables, including detailed information on materials, construction, ratings, listings, and 
available sizes, configurations, and stranding. 

 Design Data: Indicate voltage drop and ampacity calculations for aluminum conductors 
substituted for copper conductors. Include proposed modifications to raceways, boxes, wiring 
gutters, enclosures, etc. to accommodate substituted conductors. 

 Project Record Documents: Record actual installed circuiting arrangements. Record actual 
routing for underground circuits. 

 QUALITY ASSURANCE 

 Comply with requirements of NFPA 70. 

 Maintain at the project site a copy of each referenced document that prescribes execution 
requirements. 

 Product Listing Organization Qualifications: An organization recognized by OSHA as a 
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having 
jurisdiction. 

 DELIVERY, STORAGE, AND HANDLING 

 Receive, inspect, handle, and store conductors and cables in accordance with manufacturer's 
instructions. 

 FIELD CONDITIONS 

 Do not install or otherwise handle thermoplastic-insulated conductors at temperatures lower 
than 14 degrees F, unless otherwise permitted by manufacturer's instructions. When 
installation below this temperature is unavoidable, notify Architect and obtain direction before 
proceeding with work. 

PRODUCTS 

 CONDUCTOR AND CABLE APPLICATIONS 

 Do not use conductors and cables for applications other than as permitted by NFPA 70 and 
product listing. 

 Provide single conductor building wire installed in suitable raceway unless otherwise indicated, 
permitted, or required. 
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 Nonmetallic-sheathed cable is permitted only as follows: 
 Where not otherwise restricted, may be used: 

 For branch circuit wiring in dry locations within structures permitted to be of Types III, 
IV, and V construction, where fully sprinklered. 

 In addition to other applicable restrictions, may not be used: 

 Where exposed to view. 
 Where exposed to damage. 
 For damp, wet, or corrosive locations. 
 Where in contact with earth. 
 Above suspended ceilings. 
 Where in contact with concrete. 
 Where restricted by NFPA 70 Article 334. 

 Underground feeder and branch-circuit (direct burial) cable is permitted only as follows: 
 In addition to other applicable restrictions, may not be used: 

 Where exposed to view. 
 Where exposed to damage. 

 Armored cable is permitted only as follows: 
 Where not otherwise restricted, may be used: 

 Where concealed above accessible ceilings for final connections from junction boxes 
to luminaires. 

 Where concealed in hollow stud walls, above accessible ceilings, and under raised 
floors for branch circuits up to 20 A. 

 In addition to other applicable restrictions, may not be used: 

 Where not approved for use by the authority having jurisdiction. 
 Where exposed to view. 
 Where exposed to damage. 
 For damp, wet, or corrosive locations. 

 Metal-clad cable is permitted only as follows: 
 Where not otherwise restricted, may be used: 

 Where concealed above accessible ceilings for final connections from junction boxes 
to luminaires. 

 Where concealed in hollow stud walls, above accessible ceilings, and under raised 
floors for branch circuits up to 20 A. 
1) Exception:  Provide single conductor building wire in raceway for circuit homerun 

from first outlet to panelboard. 
 In addition to other applicable restrictions, may not be used: 

 Where not approved for use by the authority having jurisdiction. 
 Where exposed to view. 
 Where exposed to damage. 
 Where in contact with earth. 
 Where in contact with concrete. 
 For damp, wet, or corrosive locations, unless provided with a PVC jacket listed as 

suitable for those locations. 
 For isolated ground circuits, unless provided with an additional isolated/insulated 

grounding conductor. 

 CONDUCTOR AND CABLE GENERAL REQUIREMENTS 
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 Provide products that comply with requirements of NFPA 70. 

 Provide products listed, classified, and labeled as suitable for the purpose intended. 

 Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring, 
connectors, etc. as required for a complete operating system. 

 Comply with NEMA WC 70. 

 Thermoplastic-Insulated Conductors and Cables:  Listed and labeled as complying with UL 83. 

 Thermoset-Insulated Conductors and Cables:  Listed and labeled as complying with UL 44. 

 Conductors for Grounding and Bonding:  Also comply with Section 26 0526. 

 Conductor Material: 
 Provide copper conductors only.  Aluminum conductors are not acceptable for this project. 

Conductor sizes indicated are based on copper. 
 Provide copper conductors except where aluminum conductors are specifically indicated 

or permitted for substitution.  Conductor sizes indicated are based on copper unless 
specifically indicated as aluminum.  Conductors designated with the abbreviation "AL" 
indicate aluminum. 

 Substitution of aluminum conductors for copper is permitted, when approved by 
Owner and authority having jurisdiction, only for the following: 

 Services:  Copper conductors size #6 and larger. 
 Feeders:  Copper conductors size #6 and larger. 

 Where aluminum conductors are substituted for copper, comply with the following: 
 Size aluminum conductors to provide, when compared to copper sizes 

indicated, equivalent or greater ampacity and equivalent or less voltage drop. 
 Increase size of raceways, boxes, wiring gutters, enclosures, etc. as required to 

accommodate aluminum conductors. 
 Copper Conductors: Soft drawn annealed, 98 percent conductivity, uncoated copper 

conductors complying with ASTM B3, ASTM B8, or ASTM B787/B787M unless otherwise 
indicated. 

 Tinned Copper Conductors: Comply with ASTM B33. 

 Minimum Conductor Size: 
 Branch Circuits: 12 AWG. 

 Exceptions: 
 20 A, 120 V circuits longer than 75 feet:  10 AWG, for voltage drop. 
 20 A, 277 V circuits longer than 150 feet:  10 AWG, for voltage drop. 

 Where conductor size is not indicated, size to comply with NFPA 70 but not less than applicable 
minimum size requirements specified. 

 Conductor Color Coding: 
 Color code conductors as indicated unless otherwise required by the authority having 

jurisdiction.  Maintain consistent color coding throughout project. 
 Color Coding Method: Integrally colored insulation. 

 Conductors size 4 AWG and larger may have black insulation color coded using vinyl 
color coding electrical tape. 

 Color Code: 
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 480Y/277 V, 3 Phase, 4 Wire System: 
 Phase A: Brown 
 Phase B: Orange. 
 Phase C: Yellow. 
 Neutral/Grounded: Gray. 

 208Y/120 V, 3 Phase, 4 Wire System: 
 Phase A: Black 
 Phase B: Red. 
 Phase C: Blue. 
 Neutral/Grounded: White. 

 Equipment Ground, All Systems: Green. 

 SINGLE CONDUCTOR BUILDING WIRE 

 Manufacturers: 
 Copper Building Wire: 

 Cerro Wire LLC:  www.cerrowire.com/#sle. 
 Encore Wire Corporation:  www.encorewire.com/#sle. 
 General Cable Technologies Corporation:  www.generalcable.com/#sle. 

 Description: Single conductor insulated wire. 

 Conductor Stranding: 
 Feeders and Branch Circuits: 

 Size 10 AWG and Smaller: Solid. 
 Size 8 AWG and Larger: Stranded. 
 Wiring inside of walk-in cooler and freezer shall be stranded. 

 Insulation Voltage Rating:  600 V. 

 Insulation: 
 Copper Building Wire:  Type THHN/THWN-2 or XHHW-2, except as indicated below. 

 Conductors in walk-in cooler and freezer:  Type XHHW only. 

 NONMETALLIC-SHEATHED CABLE 

 Manufacturers: 
 Encore Wire Corporation:  www.encorewire.com/#sle. 
 Southwire Company:  www.southwire.com/#sle. 

 Description: NFPA 70, Type NM multiple-conductor cable listed and labeled as complying with 
UL 719, Type NM-B. 

 Conductor Stranding: 
 Size 10 AWG and Smaller: Solid. 
 Size 8 AWG and Larger: Stranded. 

 Insulation Voltage Rating: 600 V. 

 UNDERGROUND FEEDER AND BRANCH-CIRCUIT CABLE 
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 Description: NFPA 70, Type UF multiple-conductor cable listed and labeled as complying with 
UL 493, Type UF-B. 

 Provide equipment grounding conductor unless otherwise indicated. 

 Conductor Stranding: 
 Size 10 AWG and Smaller: Solid. 
 Size 8 AWG and Larger: Stranded. 

 Insulation Voltage Rating: 600 V. 

 ARMORED CABLE 

 Description: NFPA 70, Type AC cable listed and labeled as complying with UL 4, and listed for 
use in classified firestop systems to be used. 

 Conductor Stranding: 
 Size 10 AWG and Smaller:  Solid. 
 Size 8 AWG and Larger:  Stranded. 

 Insulation Voltage Rating:  600 V. 

 Insulation: Type THHN. 

 Grounding: Combination of interlocking armor and integral bonding wire. 

 Armor: Steel, interlocked tape. 

 METAL-CLAD CABLE 

 Manufacturers: 
 AFC Cable Systems Inc:  www.afcweb.com/#sle. 
 Encore Wire Corporation:  www.encorewire.com/#sle. 
 Southwire Company:  www.southwire.com/#sle. 

 Description:  NFPA 70, Type MC cable listed and labeled as complying with UL 1569, and listed 
for use in classified firestop systems to be used. 

 Conductor Stranding: 
 Size 10 AWG and Smaller: Solid. 
 Size 8 AWG and Larger: Stranded. 

 Insulation Voltage Rating: 600 V. 

 Insulation:  Type THHN, THHN/THWN, or THHN/THWN-2. 

 Grounding: Full-size integral equipment grounding conductor. 

 Armor: Steel, interlocked tape. 

 Provide PVC jacket applied over cable armor where indicated or required for environment of 
installed location. 
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 WIRING CONNECTORS 

 Description: Wiring connectors appropriate for the application, suitable for use with the 
conductors to be connected, and listed as complying with UL 486A-486B or UL 486C as 
applicable. 

 Connectors for Grounding and Bonding: Comply with Section 26 0526. 

 Wiring Connectors for Splices and Taps: 
 Copper Conductors Size 8 AWG and Smaller:  Use re-usable compression connectors. 
 Copper Conductors Size 6 AWG and Larger: Use compression connectors. 
 Connections Outside Building: Watertight steel spring wire connections with waterproof, 

non-hardening sealant. 

 Wiring Connectors for Terminations: 
 Provide terminal lugs for connecting conductors to equipment furnished with terminations 

designed for terminal lugs. 
 Provide compression adapters for connecting conductors to equipment furnished with 

mechanical lugs when only compression connectors are specified. 
 Where over-sized conductors are larger than the equipment terminations can 

accommodate, provide connectors suitable for reducing to appropriate size, but not less 
than required for the rating of the overcurrent protective device. 

 Provide motor pigtail connectors for connecting motor leads in order to facilitate 
disconnection. 

 Copper Conductors Size 8 AWG and Larger: Use mechanical connectors or compression 
connectors where connectors are required. 

 Stranded Conductors Size 10 AWG and Smaller: Use crimped terminals for connections 
to terminal screws. 

 Conductors for Control Circuits: Use crimped terminals for all connections. 

 Do not use insulation-piercing or insulation-displacement connectors designed for use with 
conductors without stripping insulation. 

 Twist-on Insulated Spring Connectors: Rated 600 V, 221 degrees F for standard applications 
and 302 degrees F for high temperature applications; pre-filled with sealant and listed as 
complying with UL 486D for damp and wet locations. 

 Manufacturers: 

 3M:  www.3m.com/#sle. 
 NSI Industries LLC:  www.nsiindustries.com/#sle. 

 Push-in Wire Connectors: Rated 600 V, 221 degrees F. 
 Manufacturers: 

 Ideal Industries, Inc:  www.idealindustries.com/#sle. 
 NSI Industries LLC:  www.nsiindustries.com/#sle. 

 Mechanical Connectors: Provide bolted type or set-screw type. 
 Manufacturers: 

 Burndy LLC:  www.burndy.com/#sle. 
 Ilsco:  www.ilsco.com/#sle. 
 Thomas & Betts Corporation:  www.tnb.com/#sle. 

 Compression Connectors: Provide circumferential type or hex type crimp configuration. 
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 Crimped Terminals: Nylon-insulated, with insulation grip and terminal configuration suitable for 
connection to be made. 

 Manufacturers: 

 Burndy LLC:  www.burndy.com/#sle. 
 Thomas & Betts Corporation:  www.tnb.com/#sle. 

 Power Distribution Block:  Terminals suitable for use with 75°F (24°C) copper conductors. 
 16323 by Cooper Bussmann, Ellisville, MO  www.bussmann.com 
 LBA363106 by Square D Co, Palatine, IL  www.us.squared.com. 
 Substitutions:  See Section 01 6000 - Product Requirements 

 ACCESSORIES 

 Electrical Tape: 
 Manufacturers: 

 3M:  www.3m.com/#sle. 
 Vinyl Color Coding Electrical Tape:  Integrally colored to match color code indicated; listed 

as complying with UL 510; minimum thickness of 7 mil; resistant to abrasion, corrosion, 
and sunlight; suitable for continuous temperature environment up to 221 degrees F. 

 Vinyl Insulating Electrical Tape:  Complying with ASTM D3005 and listed as complying 
with UL 510; minimum thickness of 7 mil; resistant to abrasion, corrosion, and sunlight; 
conformable for application down to 0 degrees F and suitable for continuous temperature 
environment up to 221 degrees F. 

 Rubber Splicing Electrical Tape: Ethylene Propylene Rubber (EPR) tape, complying with 
ASTM D4388; minimum thickness of 30 mil; suitable for continuous temperature 
environment up to 194 degrees F and short-term 266 degrees F overload service. 

 Electrical Filler Tape: Rubber-based insulating moldable putty, minimum thickness of 125 
mil; suitable for continuous temperature environment up to 176 degrees F. 

 Varnished Cambric Electrical Tape: Cotton cambric fabric tape, with or without adhesive, 
oil-primed and coated with high-grade insulating varnish; minimum thickness of 7 mil; 
suitable for continuous temperature environment up to 221 degrees F. 

 Moisture Sealing Electrical Tape: Insulating mastic compound laminated to flexible, all-
weather vinyl backing; minimum thickness of 90 mil. 

 Heat Shrink Tubing: Heavy-wall, split-resistant, with factory-applied adhesive; rated 600 V; 
suitable for direct burial applications; listed as complying with UL 486D. 

 Manufacturers: 

 3M:  www.3m.com/#sle. 
 Burndy LLC:  www.burndy.com/#sle. 

 Wire Pulling Lubricant: Listed; suitable for use with the conductors or cables to be installed and 
suitable for use at the installation temperature. 

 Cable Ties: Material and tensile strength rating suitable for application. 

EXECUTION 

 EXAMINATION 

 Verify that interior of building has been protected from weather. 
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 Verify that work likely to damage wire and cable has been completed. 

 Verify that raceways, boxes, and equipment enclosures are installed and are properly sized to 
accommodate conductors and cables in accordance with NFPA 70. 

 Verify that field measurements are as indicated. 

 Verify that conditions are satisfactory for installation prior to starting work. 

 Verify that raceway system is complete and cabinets and outlet boxes are free of foreign matter 
and moisture. 

 PREPARATION 

 Clean raceways thoroughly to remove foreign materials before installing conductors and cables. 

 INSTALLATION 

 Circuiting Requirements: 
 Unless dimensioned, circuit routing indicated is diagrammatic. 
 When circuit destination is indicated without specific routing, determine exact routing 

required. 
 Install circuits as shown in Panel Schedules.  Group circuit homeruns to panels as shown 

on Contract Drawings. 
 Arrange circuiting to minimize splices.  Conductors and cables shall be continuous from 

outlet to outlet. 
 Include circuit lengths required to install connected devices within 10 ft of location 

indicated. 
 Maintain separation of Class 1, Class 2, and Class 3 remote-control, signaling, and 

power-limited circuits in accordance with NFPA 70. 
 Maintain separation of wiring for emergency systems in accordance with NFPA 70. 
 Install wiring of different voltage systems in separate conduits. 
 Circuiting Adjustments:  Unless otherwise indicated, when branch circuits are indicated as 

separate, combining them together in a single raceway is permitted, under the following 
conditions: 

 Provide no more than six current-carrying conductors in a single raceway.  Dedicated 
neutral conductors are considered current-carrying conductors. 

 Increase size of conductors as required to account for ampacity derating. 
 Size raceways, boxes, etc. to accommodate conductors. 

 Common Neutrals:  Unless otherwise indicated, sharing of neutral/grounded conductors 
among up to three single phase branch circuits of different phases installed in the same 
raceway is not permitted. Provide dedicated neutral/grounded conductor for each 
individual branch circuit. 

 Install products in accordance with manufacturer's instructions. 

 Perform work in accordance with NECA 1 (general workmanship). 

 Install nonmetallic-sheathed cable (Type NM-B) in accordance with NECA 121. 

 Install underground feeder and branch-circuit cable (Type UF-B) in accordance with NECA 121. 

 Install armored cable (Type AC) in accordance with NECA 120. 
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 Install metal-clad cable (Type MC) in accordance with NECA 120. 

 Pre-wired 3/8-inch flexible fixture whips:  Allowed only for connection to recessed lighting 
fixtures, lengths not to exceed 72 inches. 

 Installation in Raceway: 
 Tape ends of conductors and cables to prevent infiltration of moisture and other 

contaminants. 
 Pull all conductors and cables together into raceway at same time. 
 Do not damage conductors and cables or exceed manufacturer's recommended 

maximum pulling tension and sidewall pressure. 
 Use suitable wire pulling lubricant where necessary, except when lubricant is not 

recommended by the manufacturer. 

 Exposed Cable Installation (only where specifically permitted): 
 Route cables parallel or perpendicular to building structural members and surfaces. 
 Protect cables from physical damage. 

 Line Voltage Cable Installation: 
 Where installing in framing, do not bore holes in joists or beams outside center 1/3 of 

member depth or within 24 inches (600 mm) of bearing points.  Do not bore holes in 
vertical framing members outside center 1/3 of member width.  Holes shall be one inch 
diameter maximum. 

 Conceal cables within ceilings and walls of finished areas.  Cables may be exposed in 
unfinished areas but not run on floors of mechanical equipment spaces or in such a way 
that they obstruct access to, operation of, or servicing of equipment. 

 Install exposed cables parallel to or at right angles to building structure lines. 
 Keep cables 6 inches (150 mm) minimum from hot water pipes. 
 Do not support cables from mechanical ducts or duct supports without Architect’s written 

approval. 
 Do not bore holes in vertical truss members or notch structural members for cable 

installation. 

 Paralleled Conductors:  Install conductors of the same length and terminate in the same 
manner. 

 Secure and support conductors and cables in accordance with NFPA 70 using suitable supports 
and methods approved by the authority having jurisdiction.  Provide independent support from 
building structure.  Do not provide support from raceways, piping, ductwork, or other systems. 

 Installation Above Suspended Ceilings:  Do not provide support from ceiling support 
system. Do not provide support from ceiling grid or allow conductors and cables to lay on 
ceiling tiles. 

 Terminate cables using suitable fittings. 
 Armored Cable (Type AC): 

 Use listed fittings and anti-short, insulating bushings. 
 Cut cable armor only using specialized tools to prevent damaging conductors or 

insulation. Do not use hacksaw or wire cutters to cut armor. 
 Metal-Clad Cable (Type MC): 

 Use listed fittings. 
 Cut cable armor only using specialized tools to prevent damaging conductors or 

insulation. Do not use hacksaw or wire cutters to cut armor. 

 Install conductors with a minimum of 12 inches of slack at each outlet. 
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 Neatly train and bundle conductors inside boxes, wireways, panelboards and other equipment 
enclosures. 

 Group or otherwise identify neutral/grounded conductors with associated ungrounded 
conductors inside enclosures in accordance with NFPA 70. 

 Make wiring connections using specified wiring connectors. 
 Make splices and taps only in accessible boxes. Do not pull splices into raceways or 

make splices in conduit bodies or wiring gutters. 
 Remove appropriate amount of conductor insulation for making connections without 

cutting, nicking or damaging conductors. 
 Do not remove conductor strands to facilitate insertion into connector. 
 Clean contact surfaces on conductors and connectors to suitable remove corrosion, 

oxides, and other contaminates. Do not use wire brush on plated connector surfaces. 
 Mechanical Connectors: Secure connections according to manufacturer's recommended 

torque settings. 
 Compression Connectors: Secure connections using manufacturer's recommended tools 

and dies. 

 Insulate splices and taps that are made with uninsulated connectors using methods suitable for 
the application, with insulation and mechanical strength at least equivalent to unspliced 
conductors. 

 Dry Locations:  Use insulating covers specifically designed for the connectors, electrical 
tape, or heat shrink tubing. 

 For taped connections, first apply adequate amount of rubber splicing electrical tape 
or electrical filler tape, followed by outer covering of vinyl insulating electrical tape. 

 For taped connections likely to require re-entering, including motor leads, first apply 
varnished cambric electrical tape, followed by adequate amount of rubber splicing 
electrical tape, followed by outer covering of vinyl insulating electrical tape. 

 Damp Locations: Use insulating covers specifically designed for the connectors, electrical 
tape, or heat shrink tubing. 

 For connections with insulating covers, apply outer covering of moisture sealing 
electrical tape. 

 For taped connections, follow same procedure as for dry locations but apply outer 
covering of moisture sealing electrical tape. 

 Wet Locations: Use heat shrink tubing. 

 Insulate ends of spare conductors using vinyl insulating electrical tape. 

 Field-Applied Color Coding:  Where vinyl color coding electrical tape is used in lieu of integrally 
colored insulation as permitted in Part 2 under "Color Coding", apply half overlapping turns of 
tape at each termination and at each location conductors are accessible. 

 Identify conductors and cables in accordance with Section 26 0553. 

 Install firestopping to preserve fire resistance rating of partitions and other elements, using 
materials and methods specified in Section 07 8400. 

 Unless specifically indicated to be excluded, provide final connections to all equipment and 
devices, including those furnished by others, as required for a complete operating system. 

 FIELD QUALITY CONTROL 
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 See Section 01 4000 - Quality Requirements, for additional requirements. 

 Perform inspections and tests listed in NETA ATS, Section 7.3.2.  The insulation resistance test 
is required for all conductors. The resistance test for parallel conductors listed as optional is 
not required. 

 Disconnect surge protective devices (SPDs) prior to performing any high potential testing. 
Replace SPDs damaged by performing high potential testing with SPDs connected. 

 Correct deficiencies and replace damaged or defective conductors and cables. 

END OF SECTION 
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SECTION 26 0523  
 

CONTROL-VOLTAGE ELECTRICAL CABLES 

GENERAL 

 SUMMARY 

 Includes But Not Limited To: 
 Furnish and install control-voltage electrical cables as described in Contract Documents. 

 RELATED REQUIREMENTS 

 Section 07 8400 - Firestopping. 

 Section 23 0913 - Instrumentation and Control Devices for HVAC. 

 Section 23 0923 - Direct-Digital Control System for HVAC: Conductors and cables for 
temperature control system. 

 Section 26 0500 -   Common Work Results for Electrical. 

 Section 26 0553 - Identification for Electrical Systems: Identification products and requirements. 

 Section 26 0918 - Remote Control Switching Devices. 

 Section 26 0923 - Lighting Control Devices. 

 Section 27 1000 - Structured Cabling. 

 Section 27 4118 - Video Systems. 

 Section 27 4117 - Audio Systems. 

 Section 28 3111 - Building Intrusion Detection. 

 Section 28 4600 - Fire Detection and Alarm: Fire alarm system conductors and cables. 

 DEFINITIONS 

 Control Voltage: 70 Volts and under. 

PRODUCTS 

 SYSTEM 

 Manufacturers: 
 Approved Cable Manufacturers.  See Section: 

 Alpha Wire Co, Elizabeth, NJ  www.alphawire.com. 



500031920010101 August 2021 Kalihi Chapel AC Replacement 
 
 

Control Voltage Electrical Cables  - 2 - 26 0523 

 Belden Wire & Cable Co, Richmond, IN  www.belden.com. 
 Liberty Wire & Cable, Colorado Springs, CO  www.libertycable.com. 
 West Penn Wire Corp, Washington, PA  www.westpenn-cdt.com. 

 Components: 
 Building Control System Cables. 

 CAT 5E, 24 AWG, solid bare copper, four pair, UTP, white cable jacket. 
 Sheath Colors: 

1) Lighting Control:  Yellow. 

 Meet requirements of EIA / TIA 568 Standard. 
 Lighting Control Cables and Conductors: 

 Provide cable per Lighting Control Panel Manufacturer’s recommendations and 
requirements. 

 Lighting Control Cables ran in same raceway as line voltage cables shall have same 
insulation voltage rating as line voltage conductors. 

 Cable Jacket shall be yellow. 

EXECUTION 

 INSTALLATION 

 General: 
 Cables shall be continuous and without splices from source to outlet. 
 Conceal cables within ceilings and walls of finished areas.  Cables may be exposed in 

unfinished areas but not run on floors of mechanical equipment spaces or in such a way 
that they obstruct access to, operation of, or servicing of equipment unless otherwise 
indicated in Contract Drawings. 

 Run cables in raceway as indicated on Contract Drawings. 
 Run exposed cables parallel to or at right angles to building structure lines. 
 Keep cables 6 inch (150 mm) minimum from hot water pipes. 
 Support cables using approved staples, cable ties, straps, hangers, or similar fittings 

spaced every 3 feet (900 mm). 
 Where installing in framing, do not bore holes in joists or beams outside center 1/3 of 

member depth or within 24 inches (600 mm) of bearing points.  Do not bore holes in 
vertical framing members outside center 1/3 of member width.  Holes shall be 1/2 inch 
(13 mm) diameter maximum. 

 Bundle only cables of same systems together. 
 Install cables in raceway.  Run cables of different systems in separate conduits. 

 Do not run cables within 10 inches (255 mm) of line voltage conductors/raceways. 
 Extend cables 18 inches (450 mm) from wall or ceiling at all outlet locations.  Extend 

cables to twice vertical length of cabinet at each cabinet location. 
 Pulling cables into conduit: 

 Do not pull cables until raceway system is complete and cabinets and outlet boxes 
are free of foreign matter and moisture. 

 Do not use heavy mechanical means for pulling cables. 
 Use only listed wire pulling lubricants. 

 Prohibited procedures: 

 Boring holes for installation of cables in vertical truss members. 
 Notching of structural members for installation of cables. 

 Control Cables: 
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 For cables not installed in raceway, do not run cables within 10 inches (255 mm) of line 
voltage conductors / raceways.  Also, maintain 10 inches (255 mm) minimum between 
following exposed cable groups: 

 Microphone cables. 
 CAT-6, sound system control, telephone, video, or ATC cables. 
 Loudspeaker cables. 

END OF SECTION 
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SECTION 26 0526  
 

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

GENERAL 

 SECTION INCLUDES 

 Grounding and bonding requirements. 

 Conductors for grounding and bonding. 

 Connectors for grounding and bonding. 

 Ground bars. 

 Ground rod electrodes. 

 Ground access wells. 

 RELATED REQUIREMENTS 

 Section 03 3000 - Cast-in-Place Concrete 

 Section 26 0500 -   Common Work Results for Electrical 

 Section 26 0519 - Low-Voltage Electrical Power Conductors and Cables: Additional 
requirements for conductors for grounding and bonding, including conductor color coding. 

 Section 26 0536 - Cable Trays for Electrical Systems: Additional grounding and bonding 
requirements for cable tray systems. 

 Section 26 0553 - Identification for Electrical Systems: Identification products and requirements. 

 Section 26 4113 - Lightning Protection for Structures. 

 Section 26 4300 - Surge Protective Devices. 

 REFERENCE STANDARDS 

 IEEE 81 - IEEE Guide for Measuring Earth Resistivity, Ground Impedance, and Earth Surface 
Potentials of a Grounding System 2012. 

 NECA 1 - Standard for Good Workmanship in Electrical Construction 2015. 

 NEMA GR 1 - Grounding Rod Electrodes and Grounding Rod Electrode Couplings 2017. 

 NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems 
2017. 

 NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having 
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Jurisdiction, Including All Applicable Amendments and Supplements. 

 NFPA 780 - Standard for the Installation of Lightning Protection Systems 2020. 

 UL 467 - Grounding and Bonding Equipment Current Edition, Including All Revisions. 

 ADMINISTRATIVE REQUIREMENTS 

 Coordination: 
 Verify exact locations of underground metal water service pipe entrances to building. 
 Coordinate the work with other trades to provide steel reinforcement complying with 

specified requirements for concrete-encased electrode. 
 Notify Architect of any conflicts with or deviations from Contract Documents. Obtain 

direction before proceeding with work. 

 Sequencing: 
 Pre-Installation Conference: 

 Participate in pre-installation conference as specified in Section 03 3111. 
 Review Architect's inspection of grounding conductor installation before placement of 

concrete. 
 Do not install ground rod electrodes until final backfill and compaction is complete. 
 Notify Architect for inspection two (2) days minimum before placing concrete over 

grounding conductor. 

 SUBMITTALS 

 See Section 01 3000 - Administrative Requirements for submittals procedures. 

 Product Data: Provide manufacturer's standard catalog pages and data sheets for grounding 
and bonding system components. 

 Shop Drawings: 
 Indicate proposed arrangement for signal reference grids. Include locations of items to be 

bonded and methods of connection. 

 Manufacturer's Instructions: Indicate application conditions and limitations of use stipulated by 
product testing agency.  Include instructions for storage, handling, protection, examination, 
preparation, and installation of product. 

 Field quality control test reports. 

 Project Record Documents: Record actual locations of grounding electrode system components 
and connections. 

 QUALITY ASSURANCE 

 Comply with requirements of NFPA 70. 

 Maintain at the project site a copy of each referenced document that prescribes execution 
requirements. 

 Product Listing Organization Qualifications:  An organization recognized by OSHA as a 
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Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having 
jurisdiction. 

 DELIVERY, STORAGE, AND HANDLING 

 Receive, inspect, handle, and store products in accordance with manufacturers' instructions. 

PRODUCTS 

 GROUNDING AND BONDING REQUIREMENTS 

 Do not use products for applications other than as permitted by NFPA 70 and product listing. 

 Unless specifically indicated to be excluded, provide all required components, conductors, 
connectors, conduit, boxes, fittings, supports, accessories, etc. as necessary for a complete 
grounding and bonding system. 

 Where conductor size is not indicated, size to comply with NFPA 70 but not less than applicable 
minimum size requirements specified. 

 Grounding System Resistance: 
 Achieve specified grounding system resistance under normally dry conditions unless 

otherwise approved by Architect. Precipitation within the previous 48 hours does not 
constitute normally dry conditions. 

 Grounding Electrode System: Not greater than 5 ohms to ground, when tested according 
to IEEE 81 using "fall-of-potential" method. 

 Grounding Electrode System: 
 Provide connection to required and supplemental grounding electrodes indicated to form 

grounding electrode system. 

 Provide continuous grounding electrode conductors without splice or joint. 
 Install grounding electrode conductors in raceway where exposed to physical 

damage. Bond grounding electrode conductor to metallic raceways at each end with 
bonding jumper. 

 Metal Underground Water Pipe(s): 

 Provide connection to underground metal domestic and fire protection (where 
present) water service pipe(s) that are in direct contact with earth for at least 10 feet 
at an accessible location not more than 5 feet from the point of entrance to the 
building. 

 Provide bonding jumper(s) around insulating joints/pipes as required to make pipe 
electrically continuous. 

 Provide bonding jumper around water meter of sufficient length to permit removal of 
meter without disconnecting jumper. 

 Metal In-Ground Support Structure: 

 Provide connection to metal in-ground support structure that is in direct contact with 
earth in accordance with NFPA 70. 

 Concrete-Encased Electrode: 

 Provide connection to concrete-encased electrode consisting of not less than 20 feet 
of either steel reinforcing bars or bare copper conductor not smaller than 4 AWG 
embedded within concrete foundation or footing that is in direct contact with earth in 
accordance with NFPA 70. 
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 Ground Ring: 

 Provide a ground ring encircling the building or structure consisting of bare copper 
conductor not less than 2 AWG in direct contact with earth, installed at a depth of not 
less than 30 inches. 

 Ground Rod Electrode(s): 

 Provide three electrodes in an equilateral triangle configuration unless otherwise 
indicated or required. 

 Space electrodes not less than 10 feet from each other and any other ground 
electrode. 

 Provide additional ground electrode(s) as required to achieve specified grounding 
electrode system resistance. 

 Ground Bar: Provide ground bar, separate from service equipment enclosure, for common 
connection point of grounding electrode system bonding jumpers as permitted in NFPA 
70. Connect grounding electrode conductor provided for service-supplied system 
grounding to this ground bar. 

 Ground Bar Size: 1/4 by 4 by 12 inches unless otherwise indicated or required. 
 Where ground bar location is not indicated, locate in accessible location as near as 

possible to service disconnect enclosure. 
 Ground Bar Mounting Height: 18 inches above finished floor unless otherwise 

indicated. 

 Service-Supplied System Grounding: 
 For each service disconnect, provide grounding electrode conductor to connect neutral 

(grounded) service conductor to grounding electrode system. Unless otherwise indicated, 
make connection at neutral (grounded) bus in service disconnect enclosure. 

 For each service disconnect, provide main bonding jumper to connect neutral (grounded) 
bus to equipment ground bus where not factory-installed. Do not make any other 
connections between neutral (grounded) conductors and ground on load side of service 
disconnect. 

 Separately Derived System Grounding: 
 Separately derived systems include, but are not limited to: 

 Transformers (except autotransformers such as buck-boost transformers). 
 Uninterruptible power supplies (UPS), when configured as separately derived 

systems. 
 Provide grounding electrode conductor to connect derived system grounded conductor to 

nearest effectively grounded metal building frame. Unless otherwise indicated, make 
connection at neutral (grounded) bus in source enclosure. 

 Provide bonding jumper to connect derived system grounded conductor to nearest metal 
building frame and nearest metal water piping in the area served by the derived system, 
where not already used as a grounding electrode for the derived system. Make 
connection at same location as grounding electrode conductor connection. 

 Provide system bonding jumper to connect system grounded conductor to equipment 
ground bus. Make connection at same location as grounding electrode conductor 
connection. Do not make any other connections between neutral (grounded) conductors 
and ground on load side of separately derived system disconnect. 

 Where the source and first disconnecting means are in separate enclosures, provide 
supply-side bonding jumper between source and first disconnecting means. 

 Bonding and Equipment Grounding: 
 Provide bonding for equipment grounding conductors, equipment ground busses, metallic 

equipment enclosures, metallic raceways and boxes, device grounding terminals, and 
other normally non-current-carrying conductive materials enclosing electrical 
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conductors/equipment or likely to become energized as indicated and in accordance with 
NFPA 70. 

 Provide insulated equipment grounding conductor in each feeder and branch circuit 
raceway. Do not use raceways as sole equipment grounding conductor. 

 Where circuit conductor sizes are increased for voltage drop, increase size of equipment 
grounding conductor proportionally in accordance with NFPA 70. 

 Unless otherwise indicated, connect wiring device grounding terminal to branch circuit 
equipment grounding conductor and to outlet box with bonding jumper. 

 Terminate branch circuit equipment grounding conductors on solidly bonded equipment 
ground bus only. Do not terminate on neutral (grounded) or isolated/insulated ground 
bus. 

 Provide bonding jumper across expansion or expansion/deflection fittings provided to 
accommodate conduit movement. 

 Provide bonding for interior metal piping systems in accordance with NFPA 70. This 
includes, but is not limited to: 

 Metal water piping where not already effectively bonded to metal underground water 
pipe used as grounding electrode. 

 Metal gas piping. 
 Equipment bonding for Baptismal Fonts 

 Copper Lug Mechanical Connector: 
 Provide copper connectors to bond to metallic element fastener 
 Acceptable Products: 

(1) Pentair EL4 by Erico International, Solon, OH  www.erico.com 
(2) Equal as approved by Architect before bidding.  See Section 01 6000 - 

Product Requirements. 

 Grounding Clamps and Connectors: 
 Provide heavy duty rebar clamps to bond to structural reinforcing bars. 
 Acceptable Products: 

(3) RC70 by Eritech International, Glendale, CA  www.eritech.com. 
(4) Equal as approved by Architect before bidding.  See Section 01 6000 - 

Product Requirements. 

 Communications Systems Grounding and Bonding: 
 Provide intersystem bonding termination at service equipment or metering equipment 

enclosure and at disconnecting means for any additional buildings or structures in 
accordance with NFPA 70. 

 Provide bonding jumper in raceway from intersystem bonding termination to each 
communications room or backboard and provide ground bar for termination. 

 Bonding Jumper Size: 6 AWG, unless otherwise indicated or required. 
 Raceway Size:  3/4 inch trade size unless otherwise indicated or required. 
 Ground Bar Size: 1/4 by 4 by 12 inches unless otherwise indicated or required. 
 Ground Bar Mounting Height:  18 inches above finished floor unless otherwise 

indicated. 

 Lightning Protection Systems, in Addition to Requirements of Section 26 4113: 
 Do not use grounding electrode dedicated for lightning protection system for component 

of building grounding electrode system provided under this section. 
 Provide bonding of building grounding electrode system provided under this section and 

lightning protection grounding electrode system in accordance with NFPA 70 and NFPA 
780. 

 GROUNDING AND BONDING COMPONENTS 



500031920010101 August 2021 Kalihi Chapel AC Replacement 
 
 

Grounding and Bonding  - 6 - 26 0526 

 General Requirements: 
 Provide products listed, classified, and labeled as suitable for the purpose intended. 
 Provide products listed and labeled as complying with UL 467 where applicable. 

 Conductors for Grounding and Bonding, in Addition to Requirements of Section 26 0526: 
 Use insulated copper conductors unless otherwise indicated. 

 Exceptions: 
 Use bare copper conductors where installed underground in direct contact with 

earth. 
 Use bare copper conductors where directly encased in concrete (not in 

raceway). 

 Connectors for Grounding and Bonding: 
 Description: Connectors appropriate for the application and suitable for the conductors 

and items to be connected; listed and labeled as complying with UL 467. 
 Unless otherwise indicated, use exothermic welded connections for underground, 

concealed and other inaccessible connections. 
 Unless otherwise indicated, use mechanical connectors, compression connectors, or 

exothermic welded connections for accessible connections. 
 Manufacturers - Mechanical and Compression Connectors: 

 Advanced Lightning Technology (ALT):  www.altfab.com/#sle. 
 Burndy LLC:  www.burndy.com/#sle. 
 Thomas & Betts Corporation:  www.tnb.com/#sle. 
 Substitutions:  See Section 01 6000 - Product Requirements. 

 Manufacturers - Exothermic Welded Connections: 

 Burndy LLC:  www.burndy.com/#sle. 
 Cadweld, a brand of Erico International Corporation:  www.erico.com/#sle. 
 ThermOweld, subsidiary of Continental Industries; division of Burndy 

LLC:  www.thermoweld.com/#sle. 
 Substitutions:  See Section 01 6000 - Product Requirements. 

 Ground Bars: 
 Description: Copper rectangular ground bars with mounting brackets and insulators. 
 Size: As indicated. 
 Holes for Connections: As indicated or as required for connections to be made. 

 Ground Rod Electrodes: 
 Comply with NEMA GR 1. 
 Material: Copper-bonded (copper-clad) steel. 
 Size:  3/4 inch diameter by 10 feet length, unless otherwise indicated. 

 Ground Access Wells: 
 Description: Open bottom round or rectangular well with access cover for testing and 

inspection; suitable for the expected load at the installed location. 
 Size: As required to provide adequate access for testing and inspection, but not less than 

minimum size requirements specified. 

 Rectangular Wells: Not less than 12 by 12 inches. 
 Depth: As required to extend below frost line to prevent frost upheaval, but not less than 

10 inches. 
 Cover: Factory-identified by permanent means with word "GROUND". 

EXECUTION 
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 EXAMINATION 

 Verify that work likely to damage grounding and bonding system components has been 
completed. 

 Verify that conditions are satisfactory for installation prior to starting work. 

 INSTALLATION 

 Install products in accordance with manufacturer's instructions. 

 Perform work in accordance with NECA 1 (general workmanship). 

 Provide grounding bushings on all feeder conduit entrances into panelboards and equipment 
enclosures. 

 Provide separate insulated grounding conductor from each equipment cabinet to electrical 
panel.  Do not use intermediate connections or splices.  Affix directly to cabinet. 

 Connect ground conductors to conduit with approved grounding bushing and to metal motor 
frame with bolted solderless lug. 

 Ground Rod Electrodes:  Unless otherwise indicated, install ground rod electrodes vertically. 
Where encountered rock prohibits vertical installation, install at 45 degree angle or bury 
horizontally in trench at least 30 inches (750 mm) deep in accordance with NFPA 70 or 
provide ground plates. 

 Make grounding and bonding connections using specified connectors. 
 Remove appropriate amount of conductor insulation for making connections without 

cutting, nicking or damaging conductors. Do not remove conductor strands to facilitate 
insertion into connector. 

 Remove nonconductive paint, enamel, or similar coating at threads, contact points, and 
contact surfaces. 

 Exothermic Welds: Make connections using molds and weld material suitable for the 
items to be connected in accordance with manufacturer's recommendations. 

 Mechanical Connectors: Secure connections according to manufacturer's recommended 
torque settings. 

 Compression Connectors: Secure connections using manufacturer's recommended tools 
and dies. 

 Identify grounding and bonding system components in accordance with Section 26 0553. 

 Connect all metallic elements of baptismal font as shown in Contract Drawings.  Connect 
grounding clamps and connector to structural reinforcing bars as per NFPA 70 Article 680 and 
as shown in Contract Drawings. 

 FIELD QUALITY CONTROL 

 See Section 01 4000 - Quality Requirements, for additional requirements. 

 Inspect and test in accordance with NETA ATS except Section 4. 

 Perform inspections and tests listed in NETA ATS, Section 7.13. 



500031920010101 August 2021 Kalihi Chapel AC Replacement 
 
 

Grounding and Bonding  - 8 - 26 0526 

 Perform ground electrode resistance tests under normally dry conditions. Precipitation within the 
previous 48 hours does not constitute normally dry conditions. 

 Investigate and correct deficiencies where measured ground resistances do not comply with 
specified requirements. 

END OF SECTION 
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SECTION 26 0529  
 

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 

GENERAL 

 SECTION INCLUDES 

 Support and attachment requirements and components for equipment, conduit, cable, boxes, 
and other electrical work. 

 RELATED REQUIREMENTS 

 Section 03 3000 - Cast-in-Place Concrete: Concrete equipment pads. 

 Section 05 5000 - Metal Fabrications: Materials and requirements for fabricated metal supports. 

 Section 26 0533.13 - Conduit for Electrical Systems:  Additional support and attachment 
requirements for conduits. 

 Section 26 0533.16 - Boxes for Electrical Systems: Additional support and attachment 
requirements for boxes. 

 Section 26 5100 - Interior Lighting: Additional support and attachment requirements for interior 
luminaires. 

 Section 26 5600 - Exterior Lighting: Additional support and attachment requirements for exterior 
luminaires. 

 REFERENCE STANDARDS 

 ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron 
and Steel Products 2017. 

 ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel 
Hardware 2016a. 

 ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel 
2019. 

 MFMA-4 - Metal Framing Standards Publication 2004. 

 NECA 1 - Standard for Good Workmanship in Electrical Construction 2015. 

 NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements. 

 ADMINISTRATIVE REQUIREMENTS 

 Coordination: 
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 Coordinate sizes and arrangement of supports and bases with the actual equipment and 
components to be installed. 

 Coordinate the work with other trades to provide additional framing and materials required 
for installation. 

 Coordinate compatibility of support and attachment components with mounting surfaces 
at the installed locations. 

 Coordinate the arrangement of supports with ductwork, piping, equipment and other 
potential conflicts installed under other sections or by others. 

 Notify Architect of any conflicts with or deviations from Contract Documents. Obtain 
direction before proceeding with work. 

 Sequencing: 
 Do not install products on or provide attachment to concrete surfaces until concrete has 

fully cured in accordance with Section 03 3000. 

 SUBMITTALS 

 See Section 01 3000 - Administrative Requirements, for submittal procedures. 

 Product Data: Provide manufacturer's standard catalog pages and data sheets for channel 
(strut) framing systems, non-penetrating rooftop supports, and post-installed concrete and 
masonry anchors. 

 QUALITY ASSURANCE 

 Comply with NFPA 70. 

 Comply with applicable building code. 

 DELIVERY, STORAGE, AND HANDLING 

 Receive, inspect, handle, and store products in accordance with manufacturer's instructions. 

PRODUCTS 

 SUPPORT AND ATTACHMENT COMPONENTS 

 General Requirements: 
 Provide all required hangers, supports, anchors, fasteners, fittings, accessories, and 

hardware as necessary for the complete installation of electrical work. 
 Provide products listed, classified, and labeled as suitable for the purpose intended, 

where applicable. 
 Where support and attachment component types and sizes are not indicated, select in 

accordance with manufacturer's application criteria as required for the load to be 
supported with a minimum safety factor of 25% Include consideration for vibration, 
equipment operation, and shock loads where applicable. 

 Do not use products for applications other than as permitted by NFPA 70 and product 
listing. 

 Steel Components:  Use corrosion resistant materials suitable for the environment where 
installed. 

 Indoor Dry Locations: Use zinc-plated steel or approved equivalent unless otherwise 
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indicated. 
 Outdoor and Damp or Wet Indoor Locations: Use galvanized steel, stainless steel, or 

approved equivalent unless otherwise indicated. 
 Zinc-Plated Steel: Electroplated in accordance with ASTM B633. 
 Galvanized Steel:  Hot-dip galvanized after fabrication in accordance with ASTM 

A123/A123M or ASTM A153/A153M. 

 Conduit and Cable Supports:  Straps, clamps, etc. suitable for the conduit or cable to be 
supported. 

 Conduit Straps: One-hole or two-hole type; steel or malleable iron. 
 Conduit Clamps: Bolted type unless otherwise indicated. 

 Outlet Box Supports:  Hangers, brackets, etc. suitable for the boxes to be supported. 

 Metal Channel (Strut) Framing Systems: Factory-fabricated continuous-slot metal channel 
(strut) and associated fittings, accessories, and hardware required for field-assembly of 
supports. 

 Comply with MFMA-4. 
 Channel Material: 

 Indoor Dry Locations: Use painted steel, zinc-plated steel, or galvanized steel. 
 Outdoor and Damp or Wet Indoor Locations: Use galvanized steel. 

 Minimum Channel Thickness: Steel sheet, 12 gauge, 0.1046 inch. 
 Minimum Channel Dimensions:  1-5/8 inch width by 13/16 inch height. 

 Hanger Rods: Threaded zinc-plated steel unless otherwise indicated. 
 Minimum Size, Unless Otherwise Indicated or Required: 

 Trapeze Support for Multiple Conduits:  3/8 inch diameter. 

 Anchors and Fasteners: 
 Unless otherwise indicated and where not otherwise restricted, use the anchor and 

fastener types indicated for the specified applications. 
 Concrete: Use preset concrete inserts, expansion anchors, or screw anchors. 
 Solid or Grout-Filled Masonry: Use expansion anchors or screw anchors. 
 Hollow Masonry: Use toggle bolts. 
 Hollow Stud Walls:  Use toggle bolts. 
 Steel: Use beam clamps, machine bolts, or welded threaded studs. 
 Sheet Metal: Use sheet metal screws. 
 Wood: Use wood screws. 
 Plastic and lead anchors are not permitted. 

 Powder-actuated fasteners are not permitted. 

EXECUTION 

 EXAMINATION 

 Verify that field measurements are as indicated. 

 Verify that mounting surfaces are ready to receive support and attachment components. 

 Verify that conditions are satisfactory for installation prior to starting work. 

 INSTALLATION 
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 Install products in accordance with manufacturer's instructions. 

 Perform work in accordance with NECA 1 (general workmanship). 

 Provide independent support from building structure. Do not provide support from piping, 
ductwork, or other systems. 

 Unless specifically indicated or approved by Architect, do not provide support from suspended 
ceiling support system or ceiling grid. 

 Unless specifically indicated or approved by Architect, do not provide support from roof deck. 

 Do not penetrate or otherwise notch or cut structural members without approval of Structural 
Engineer. 

 Equipment Support and Attachment: 
 Use metal fabricated supports or supports assembled from metal channel (strut) to 

support equipment as required. 
 Use metal channel (strut) secured to studs to support equipment surface-mounted on 

hollow stud walls when wall strength is not sufficient to resist pull-out. 
 Use metal channel (strut) to support surface-mounted equipment in wet or damp locations 

to provide space between equipment and mounting surface. 
 Securely fasten floor-mounted equipment. Do not install equipment such that it relies on 

its own weight for support. 

 Conduit Support and Attachment: Also comply with Section 26 0533.13. 

 Box Support and Attachment: Also comply with Section 26 0533.16. 

 Interior Luminaire Support and Attachment: Also comply with Section 26 5100. 

 Exterior Luminaire Support and Attachment: Also comply with Section 26 5600. 

 Secure fasteners according to manufacturer's recommended torque settings. 

 Remove temporary supports. 

 FIELD QUALITY CONTROL 

 See Section 01 4000 - Quality Requirements, for additional requirements. 

 Inspect support and attachment components for damage and defects. 

 Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by 
manufacturer. Replace components that exhibit signs of corrosion. 

 Correct deficiencies and replace damaged or defective support and attachment components. 

END OF SECTION
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SECTION 26 0533.13  
 

CONDUIT FOR ELECTRICAL SYSTEMS 

GENERAL 

 SECTION INCLUDES 

 Galvanized steel rigid metal conduit (RMC). 

 Intermediate metal conduit (IMC). 

 Flexible metal conduit (FMC). 

 Liquid tight flexible metal conduit (LFMC). 

 Electrical metallic tubing (EMT). 

 Rigid polyvinyl chloride (PVC) conduit. 

 Electrical nonmetallic tubing (ENT). 

 Liquid tight flexible nonmetallic conduit (LFNC). 

 Conduit fittings. 

 Accessories. 

 RELATED REQUIREMENTS 

 Section 07 8400 - Firestopping. 

 Section 26 0500 -   Common Work Results for Electrical: Sleeve seals for conduit penetrations. 

 Section 26 0526 - Grounding and Bonding for Electrical Systems. 
 Includes additional requirements for fittings for grounding and bonding. 

 Section 26 0529 - Hangers and Supports for Electrical Systems. 

 Section 26 0553 - Identification for Electrical Systems: Identification products and requirements. 

 Section 26 2100 - Low-Voltage Electrical Service Entrance: Additional requirements for 
electrical service conduits. 

 Section 31 2316 - Excavation and Trenching. 

 Section 31 2323 - Fill and Aggregate Base: Bedding and backfilling. 

 REFERENCE STANDARDS 

 ANSI C80.1 - American National Standard for Electrical Rigid Steel Conduit (ERSC) 2015. 
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 ANSI C80.3 - American National Standard for Electrical Metallic Tubing -- Steel (EMT-S) 2015. 

 ANSI C80.6 - American National Standard for Electrical Intermediate Metal Conduit (EIMC) 
2018. 

 NECA 1 - Standard for Good Workmanship in Electrical Construction 2015. 

 NECA 101 - Standard for Installing Steel Conduits (Rigid, IMC, EMT) 2013. 

 NECA 111 - Standard for Installing Nonmetallic Raceways (RNC, ENT, LFNC) 2017. 

 NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic 
Tubing, and Cable 2014. 

 NEMA RN 1 - Polyvinyl-Chloride (PVC) Externally Coated Galvanized Rigid Steel Conduit and 
Intermediate Metal Conduit 2018. 

 NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Conduit 2013. 

 NEMA TC 3 - Polyvinyl Chloride (PVC) Fittings for Use with Rigid PVC Conduit and Tubing 
2016. 

 NEMA TC 13 - Electrical Nonmetallic Tubing (ENT) 2014 (Reaffirmed 2019). 

 NEMA TC 14 (SERIES) - Reinforced Thermosetting Resin Conduit and Fittings Series 2015. 

 NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements. 

 UL 1 - Flexible Metal Conduit Current Edition, Including All Revisions. 

 UL 6 - Electrical Rigid Metal Conduit-Steel Current Edition, Including All Revisions. 

 UL 360 - Liquid-Tight Flexible Steel Conduit Current Edition, Including All Revisions. 

 UL 514B - Conduit, Tubing, and Cable Fittings Current Edition, Including All Revisions. 

 UL 651 - Schedule 40, 80, Type EB and A Rigid PVC Conduit and Fittings Current Edition, 
Including All Revisions. 

 UL 797 - Electrical Metallic Tubing-Steel Current Edition, Including All Revisions. 

 UL 1242 - Electrical Intermediate Metal Conduit-Steel Current Edition, Including All Revisions. 

 UL 1653 - Electrical Nonmetallic Tubing Current Edition, Including All Revisions. 

 UL 1660 - Liquid-Tight Flexible Nonmetallic Conduit Current Edition, Including All Revisions. 

 ADMINISTRATIVE REQUIREMENTS 

 Coordination: 
 Coordinate minimum sizes of conduits with the actual conductors to be installed, including 

adjustments for conductor sizes increased for voltage drop. 
 Coordinate the arrangement of conduits with structural members, ductwork, piping, 
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equipment and other potential conflicts installed under other sections or by others. 
 Verify exact conduit termination locations required for boxes, enclosures, and equipment 

installed under other sections or by others. 
 Coordinate the work with other trades to provide roof penetrations that preserve the 

integrity of the roofing system and do not void the roof warranty. 
 Notify Architect of any conflicts with or deviations from Contract Documents. Obtain 

direction before proceeding with work. 

 Sequencing: 
 Do not begin installation of conductors and cables until installation of conduit is complete 

between outlet, junction and splicing points. 

 SUBMITTALS 

 See Section 01 3000 - Administrative Requirements for submittals procedures. 

 Product Data: Provide manufacturer's standard catalog pages and data sheets for conduits and 
fittings. 

 Shop Drawings: 
 Include proposed locations of roof penetrations and proposed methods for sealing. 

 Project Record Documents: Record actual routing for conduits installed underground, conduits 
embedded within concrete slabs, and conduits 2 inch (53 mm) trade size and larger. 

 QUALITY ASSURANCE 

 Comply with requirements of NFPA 70. 

 Product Listing Organization Qualifications:  An organization recognized by OSHA as a 
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having 
jurisdiction. 

 DELIVERY, STORAGE, AND HANDLING 

 Receive, inspect, handle, and store conduit and fittings in accordance with manufacturer's 
instructions. 

PRODUCTS 

 CONDUIT APPLICATIONS 

 Do not use conduit and associated fittings for applications other than as permitted by NFPA 70 
and product listing. 

 Unless otherwise indicated and where not otherwise restricted, use the conduit types indicated 
for the specified applications. Where more than one listed application applies, comply with the 
most restrictive requirements. Where conduit type for a particular application is not specified, 
use galvanized steel rigid metal conduit. 

 Underground: 
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 Under Slab on Grade: Use galvanized steel rigid metal conduit, intermediate metal 
conduit (IMC), or rigid PVC conduit. 

 Exterior, Direct-Buried:  Use galvanized steel rigid metal conduit, intermediate metallic 
conduit (IMC), or rigid PVC conduit. 

 Exterior, Embedded Within Concrete: Use galvanized steel rigid metal conduit or rigid 
PVC conduit. 

 Where rigid polyvinyl (PVC) conduit is provided, transition to galvanized steel rigid metal 
conduit where emerging from underground. 

 Where steel conduit is installed in direct contact with earth, use corrosion protection tape 
to provide supplementary corrosion protection or use PVC-coated galvanized steel rigid 
metal conduit. 

 Where steel conduit emerges from concrete into soil, use corrosion protection tape to 
provide supplementary corrosion protection for a minimum of 4 inches on either side of 
where conduit emerges or use PVC-coated galvanized steel rigid metal conduit. 

 Embedded Within Concrete: 
 Within Slab on Grade: Not permitted. 
 Within Slab Above Ground: Not permitted. 

 Concealed Within Masonry Walls:  Use intermediate metal conduit (IMC). 

 Concealed Within Hollow Stud Walls:  Use electrical metallic tubing (EMT) or Electrical non-
metallic tubing (ENT). 

 Concealed Above Accessible Ceilings:  Use electrical metallic tubing (EMT) or Electrical non-
metallic tubing (ENT). 

 Interior, Damp or Wet Locations:  Use intermediate metal conduit (IMC). 

 Exposed, Interior, Not Subject to Physical Damage:  Use electrical metallic tubing (EMT). 

 Exposed, Interior, Subject to Physical Damage:  Use galvanized steel rigid metal conduit. 
 Locations subject to physical damage include, but are not limited to: 

 Where exposed below 8 feet, except within electrical and communication rooms or 
closets. 

 Exposed, Exterior: Use galvanized steel rigid metal conduit or intermediate metal conduit (IMC). 

 Concealed, Exterior, Not Embedded in Concrete or in Contact With Earth: Use galvanized steel 
rigid metal conduit or intermediate metal conduit (IMC). 

 Connections to Luminaires Above Accessible Ceilings:  Use flexible metal conduit or liquid tight 
flexible non-metallic conduit (LFNC). 

 Maximum Length:  6 feet. 

 Connections to Vibrating Equipment: 
 Dry Locations: Use flexible metal conduit. 
 Damp, Wet, or Corrosive Locations: Use liquid tight flexible metal conduit. 
 Maximum Length: 3 feet unless otherwise indicated. 
 Vibrating equipment includes, but is not limited to: 

 Transformers. 
 Motors. 

 Fished in Existing Walls, Where Necessary: Use flexible metal conduit. 
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 Wiring inside of walk-in coolers and freezers: Use liquidtight flexible metal conduit. 

 CONDUIT REQUIREMENTS 

 Existing Work: Where existing conduits are indicated to be reused, they may be reused only 
where they comply with specified requirements, are free from corrosion, and integrity is 
verified by pulling a mandrel through them. 

 Fittings for Grounding and Bonding: Also comply with Section 26 0526. 

 Provide all conduit, fittings, supports, and accessories required for a complete raceway system. 

 Provide products listed, classified, and labeled as suitable for the purpose intended. 

 Minimum Conduit Size, Unless Otherwise Indicated: 
 For exterior use: 3/4 inch (21 mm) 
 For interior use: 1/2 inch (16 mm) 

 Where conduit size is not indicated, size to comply with NFPA 70 but not less than applicable 
minimum size requirements specified. 

 GALVANIZED STEEL RIGID METAL CONDUIT (RMC) 

 Manufacturers: 
 Allied Tube & Conduit, a Division of Atkore International; www.alliedeg.com/#sle. 
 Nucor Tubular Products:  www.nucortubular.com/#sle. 
 Wheatland Tube, a division of Zekelman Industries:  www.wheatland.com/#sle. 

 Description: NFPA 70, Type RMC galvanized steel rigid metal conduit complying with ANSI 
C80.1 and listed and labeled as complying with UL 6. 

 Fittings: 
 Manufacturers: 

 Bridgeport Fittings Inc:  www.bptfittings.com/#sle. 
 O-Z/Gedney, a brand of Emerson Electric Co:  www.emerson.com/#sle. 
 Thomas & Betts Corporation:  www.tnb.com/#sle. 

 Non-Hazardous Locations: Use fittings complying with NEMA FB 1 and listed and labeled 
as complying with UL 514B. 

 Material: Use steel or malleable iron. 
 Connectors and Couplings: Use threaded type fittings only. Threadless set screw and 

compression (gland) type fittings are not permitted. 

 INTERMEDIATE METAL CONDUIT (IMC) 

 Manufacturers: 
 Allied Tube & Conduit, a division of Atkore International:  www.alliedeg.com/#sle. 
 Nucor Tubular Products:  www.nucortubular.com/#sle. 

 Description: NFPA 70, Type IMC galvanized steel intermediate metal conduit complying with 
ANSI C80.6 and listed and labeled as complying with UL 1242. 

 Fittings: 
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 Non-Hazardous Locations: Use fittings complying with NEMA FB 1 and listed and labeled 
as complying with UL 514B. 

 Material: Use steel or malleable iron. 
 Connectors and Couplings: Use threaded type fittings only. Threadless set screw and 

compression (gland) type fittings are not permitted. 

 FLEXIBLE METAL CONDUIT (FMC) 

 Manufacturers: 
 AFC Cable Systems, Inc:  www.afcweb.com. 
 Electri-Flex Company:  www.electriflex.com. 
 International Metal Hose:  www.metalhose.com. 

 Description: NFPA 70, Type FMC standard wall steel flexible metal conduit listed and labeled as 
complying with UL 1, and listed for use in classified firestop systems to be used. 

 Fittings: 
 Manufacturers: 

 Bridgeport Fittings Inc:  www.bptfittings.com/#sle. 
 O-Z/Gedney, a brand of Emerson Electric Co:  www.emerson.com/#sle. 

 Description: Fittings complying with NEMA FB 1 and listed and labeled as complying with 
UL 514B. 

 Material: Use steel. 

 LIQUIDTIGHT FLEXIBLE METAL CONDUIT (LFMC) 

 Manufacturers: 
 AFC Cable Systems, Inc:  www.afcweb.com. 
 Electri-Flex Company:  www.electriflex.com. 
 International Metal Hose:  www.metalhose.com. 

 Description: NFPA 70, Type LFMC polyvinyl chloride (PVC) jacketed steel flexible metal conduit 
listed and labeled as complying with UL 360. 

 Fittings: 
 Manufacturers: 

 Bridgeport Fittings Inc:  www.bptfittings.com/#sle. 
 O-Z/Gedney, a brand of Emerson Electric Co:  www.emerson.com/#sle. 
 Thomas & Betts Corporation:  www.tnb.com/#sle. 

 Description: Fittings complying with NEMA FB 1 and listed and labeled as complying with 
UL 514B. 

 Material: Use steel or malleable iron. 

 ELECTRICAL METALLIC TUBING (EMT) 

 Manufacturers: 
 Allied Tube & Conduit:  www.alliedeg.com. 
 Nucor Tubular Products:  www.nucortubular/#sle. 
 Wheatland Tube Company:  www.wheatland.com. 

 Description: NFPA 70, Type EMT steel electrical metallic tubing complying with ANSI C80.3 and 
listed and labeled as complying with UL 797. 
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 Fittings: 
 Manufacturers: 

 Bridgeport Fittings Inc:  www.bptfittings.com/#sle. 
 O-Z/Gedney, a brand of Emerson Electric Co:  www.emerson.com/#sle. 

 Description: Fittings complying with NEMA FB 1 and listed and labeled as complying with 
UL 514B. 

 Material: Use steel. 

 Do not use die cast zinc fittings. 
 Connectors and Couplings: Use compression (gland) or set-screw type. 

 Do not use indenter type connectors and couplings. 
 Damp or Wet Locations (where permitted): Use fittings listed for use in wet locations. 
 Embedded Within Concrete (where permitted): Use fittings listed as concrete-tight. 

Fittings that require taping to be concrete-tight are not acceptable. 

 RIGID POLYVINYL CHLORIDE (PVC) CONDUIT 

 Manufacturers: 
 Cantex Inc:  www.cantexinc.com/#sle. 
 Carlon, a brand of Thomas & Betts Corporation:  www.carlon.com/#sle. 
 JM Eagle:  www.jmeagle.com/#sle. 

 Description:  NFPA 70, Type PVC rigid polyvinyl chloride conduit complying with NEMA TC 2 
and listed and labeled as complying with UL 651; Schedule 40 unless otherwise indicated, 
Schedule 80 where subject to physical damage; rated for use with conductors rated 90 
degrees C. 

 Fittings: 
 Manufacturer: Same as manufacturer of conduit to be connected. 
 Description: Fittings complying with NEMA TC 3 and listed and labeled as complying with 

UL 651; material to match conduit. 

 ELECTRICAL NONMETALLIC TUBING (ENT) 

 Manufacturers: 
 Cantex Inc; www.cantexinc.com/#sle. 
 Carlon, a brand of Thomas & Betts Corporation www.carlon.com/#sle. 

 Description: NFPA 70, Type ENT electrical nonmetallic tubing complying with NEMA TC 13 and 
listed and labeled as complying with UL 1653. 

 Fittings: 
 Manufacturer: Same as manufacturer of ENT to be connected. 
 Use solvent-welded type fittings. 
 Solvent-Welded Fittings: Rigid PVC fittings complying with NEMA TC 3 and listed and 

labeled as complying with UL 651; suitable for use with ENT. 

 LIQUIDTIGHT FLEXIBLE NONMETALLIC CONDUIT (LFNC) 

 Manufacturers: 
 AFC Cable Systems, Inc:  www.afcweb.com/#sle. 
 Electri-Flex Company:  www.electriflex.com/#sle. 
 International Metal Hose:  www.metalhose.com/#sle. 
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 Description: NFPA 70, Type LFNC liquidtight flexible nonmetallic conduit listed and labeled as 
complying with UL 1660. 

 Fittings: 
 Manufacturer: Same as manufacturer of conduit to be connected. 
 Description: Fittings complying with NEMA FB 1 and listed and labeled as complying with 

UL 514B; suitable for the type of conduit to be connected. 

 PROHIBITED FITTING MATERIALS 

 The following fitting type are not permitted: crimp-on, tap-on, indenter, and cast set-screw 
fittings for EMT. 

 Spray (aerosol) PVC cement. 

 ACCESSORIES 

 Corrosion Protection Tape: PVC-based, minimum thickness of 20 mil. 

 Conduit Joint Compound: Corrosion-resistant, electrically conductive; suitable for use with the 
conduit to be installed. 

 Solvent Cement for PVC Conduit and Fittings:  As recommended by manufacturer of conduit 
and fittings to be installed. 

 Spray (aerosol) PVC cement is not permitted. 

 Pull Strings: Use nylon cord with average breaking strength of not less than 200 pound-force. 

 Sealing Compound for Sealing Fittings: Listed for use with the particular fittings to be installed. 

 Duct Bank Spacers: Nonmetallic; designed for maintaining conduit/duct spacing for concrete 
encasement in open trench installation; suitable for the conduit/duct arrangement to be 
installed. 

 Expansion Fittings: Designed to allow for expansion and contraction in a run of conduit, suitable 
for type of conduit installed. 

 Products: 

 Hot Dip Galvanized:  O-Z/Gedney (Emerson) type AX. 
 PVC: Carlon type E945. 

EXECUTION 

 EXAMINATION 

 Verify that field measurements are as indicated. 

 Verify that mounting surfaces are ready to receive conduits. 

 Verify that conditions are satisfactory for installation prior to starting work. 

 Notify Architect in writing if substrates are not acceptable to install raceways and boxes. 
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 Commencing installation constitutes acceptance of existing conditions. 

 INSTALLATION 

 Furnish and install air-vapor barrier boxes, electric service raceways, telephone service 
raceways, and internet service raceways as described in the contract documents. 

 Install raceways for building services in accordance with service providers requirements. 

 Install Owner provided corner A/V equipment cabinets. 

 Install products in accordance with manufacturer's instructions. 

 Perform work in accordance with NECA 1 (general workmanship). 

 Install galvanized steel rigid metal conduit (RMC) in accordance with NECA 101. 

 Install intermediate metal conduit (IMC) in accordance with NECA 101. 

 Install rigid polyvinyl chloride (PVC) conduit in accordance with NECA 111. 

 Install electrical nonmetallic tubing (ENT) in accordance with NECA 111. 

 Install liquidtight flexible nonmetallic conduit (LFNC) in accordance with NECA 111. 

 Conduit Routing: 
 Unless dimensioned, conduit routing indicated is diagrammatic. 
 When conduit destination is indicated without specific routing, determine exact routing 

required. 
 Conceal all conduits unless specifically indicated to be exposed. 
 Conduits in the following areas may be exposed, unless otherwise indicated: 

 Electrical rooms. 
 Mechanical equipment rooms. 
 Within joists in areas with no ceiling. 

 Unless otherwise approved, do not route conduits exposed: 

 Across floors. 
 Across roofs. 
 Across top of parapet walls. 
 Across building exterior surfaces. 

 Conduits installed underground or embedded in concrete may be routed in the shortest 
possible manner unless otherwise indicated. Route all other conduits parallel or 
perpendicular to building structure and surfaces, following surface contours where 
practical. 

 Arrange conduit to maintain adequate headroom, clearances, and access. 
 Arrange conduit to provide no more than the equivalent of four 90 degree bends between 

pull points. 
 Arrange conduit to provide no more than 150 feet between pull points. 

 Route conduits above water and drain piping where possible. 
 Arrange conduit to prevent moisture traps. Provide drain fittings at low points and at 

sealing fittings where moisture may collect. 
 Maintain minimum clearance of 6 inches between conduits and piping for other systems. 
 Maintain minimum clearance of 12 inches between conduits and hot surfaces. This 

includes, but is not limited to: 

 Heaters. 
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 Hot water piping. 
 Flues. 

 Group parallel conduits in the same area together on a common rack. 

 Conduit Support: 
 Secure and support conduits in accordance with NFPA 70 and Section 26 0529 using 

suitable supports and methods approved by the authority having jurisdiction. 
 Provide independent support from building structure. Do not provide support from piping, 

ductwork, or other systems. 
 Installation Above Suspended Ceilings: Do not provide support from ceiling support 

system. Do not provide support from ceiling grid or allow conduits to lay on ceiling tiles. 
 Use metal channel (strut) with accessory conduit clamps to support multiple parallel 

surface-mounted conduits. 
 Use conduit clamp to support single conduit from beam clamp or threaded rod. 
 Use trapeze hangers assembled from threaded rods and metal channel (strut) with 

accessory conduit clamps to support multiple parallel suspended conduits. 
 Use of wire for support of conduits is not permitted. 
 Where conduit support intervals specified in NFPA 70 and NECA standards differ, comply 

with the most stringent requirements. 

 Connections and Terminations: 
 Use approved zinc-rich paint or conduit joint compound on field-cut threads of galvanized 

steel conduits prior to making connections. 
 Where two threaded conduits must be joined and neither can be rotated, use three-piece 

couplings or split couplings. Do not use running threads. 
 Use suitable adapters where required to transition from one type of conduit to another. 
 Provide drip loops for liquidtight flexible conduit connections to prevent drainage of liquid 

into connectors. 
 Terminate threaded conduits in boxes and enclosures using threaded hubs or double lock 

nuts for dry locations and raintight hubs for wet locations. 
 Where spare conduits stub up through concrete floors and are not terminated in a box or 

enclosure, provide threaded couplings equipped with threaded plugs set flush with 
finished floor. 

 Provide insulating bushings or insulated throats at all conduit terminations to protect 
conductors. 

 Secure joints and connections to provide maximum mechanical strength and electrical 
continuity. 

 Provide PVC adapters at all boxes. 

 Penetrations: 
 Do not penetrate or otherwise notch or cut structural members, including footings and 

grade beams, without approval of Structural Engineer. 
 Make penetrations perpendicular to surfaces unless otherwise indicated. 
 Provide sleeves for penetrations as indicated or as required to facilitate installation. Set 

sleeves flush with exposed surfaces unless otherwise indicated or required. 
 Conceal bends for conduit risers emerging above ground. 
 Seal interior of conduits entering the building from underground at first accessible point to 

prevent entry of moisture and gases. 
 Provide suitable modular seal where conduits penetrate exterior wall below grade. 
 Where conduits penetrate waterproof membrane, seal as required to maintain integrity of 

membrane. 
 Make penetrations for roof-mounted equipment within associated equipment openings 

and curbs where possible to minimize roofing system penetrations. Where penetrations 
are necessary, seal as indicated or as required to preserve integrity of roofing system 
and maintain roof warranty. Include proposed locations of penetrations and methods for 
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sealing with submittals. 
 Install firestopping to preserve fire resistance rating of partitions and other elements, 

using materials and methods specified in Section 07 8400. 

 Installation in concrete: 
 Install no conduit in concrete unless outside diameter is less than 1/3 of slab, wall, or 

beam thickness in which it is embedded. 
 Position conduits in center of concrete below reinforcing steel, and separated by minimum 

lateral spacing of three diameters. 
 Elbows embedded in concrete shall be rigid steel or IMC and stubouts from concrete 

slabs shall extend 3 inches (75 mm) minimum before making connection to EMT. 
 Separate conduits penetrating structural slabs in buildings by 2 inches (50 mm) minimum. 
 Install seal device where underground raceways penetrate concrete building wall. 

 Underground Installation: 
 Provide trenching and backfilling in accordance with Section 31 2316 and Section 31 

2323. 
 Minimum Cover, Unless Otherwise Indicated or Required: 

 Underground, Exterior: 24 inches. 
 Under Slab on Grade: 12 inches to bottom of slab. 

 Install conduits under slab on grade only at locations shown on the drawings. 
 Provide underground warning tape in accordance with Section 26 0553 along entire 

conduit length for service entrance where not concrete-encased. 
 Where in contact with earth or concrete, wrap buried galvanized rigid steel and galvanized 

IMC conduit and fittings completely with corrosion protection tape. 

 Conduit Movement Provisions: Where conduits are subject to movement, provide expansion 
and expansion/deflection fittings to prevent damage to enclosed conductors or connected 
equipment. This includes, but is not limited to: 

 Where conduits cross structural joints intended for expansion, contraction, or deflection. 
 Where calculated in accordance with NFPA 70 for rigid polyvinyl chloride (PVC) conduit 

installed above ground to compensate for thermal expansion and contraction. 
 Where conduits are subject to earth movement by settlement or frost. 

 Condensation Prevention: Where conduits cross barriers between areas of potential substantial 
temperature differential, provide sealing fitting or approved sealing compound at an accessible 
point near the penetration to prevent condensation. This includes, but is not limited to: 

 Where conduits pass from outdoors into conditioned interior spaces. 
 Where conduits pass from unconditioned interior spaces into conditioned interior spaces. 

 Provide pull string in all empty conduits and in conduits where conductors and cables are to be 
installed by others. Leave minimum slack of 12 inches at each end. 

 Provide grounding and bonding in accordance with Section 26 0526. 

 Identify conduits in accordance with Section 26 0553. 

 PROHIBITED PROCEDURES 

 Installation of raceway beneath or embedded in concrete, except where explicitly shown on 
Contract Documents. 

 Use of wooden plugs inserted in concrete or masonry units for mounting raceway, supports, 
boxes, cabinets, or other equipment. 
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 Installation of raceway that has been crushed or deformed. 

 Use of torches for bending PVC. 

 Spray applied PVC cement. 

 Boring holes in truss members. 

 Notching of structural members. 

 Supporting raceway from ceiling system support wires. 

 Nail drive straps or tie wire for supporting raceway. 

 FIELD QUALITY CONTROL 

 See Section 01 4000 - Quality Requirements, for additional requirements. 

 Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by 
manufacturer. Replace components that exhibit signs of corrosion. 

 Correct deficiencies and replace damaged or defective conduits. 

 CLEANING 

 Clean interior of conduits to remove moisture and foreign matter. 

 PROTECTION 

 Immediately after installation of conduit, use suitable manufactured plugs to provide protection 
from entry of moisture and foreign material and do not remove until ready for installation of 
conductors. 

END OF SECTION 
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SECTION 26 0533.16  
 

BOXES FOR ELECTRICAL SYSTEMS 

GENERAL 

 SECTION INCLUDES 

 Outlet and device boxes up to 100 cubic inches, including those used as junction and pull 
boxes. 

 Cabinets and enclosures, including junction and pull boxes larger than 100 cubic inches. 

 Boxes and enclosures for integrated power, data, and audio/video. 

 Floor boxes. 

 RELATED REQUIREMENTS 

 Section 08 3100 - Access Doors and Panels: Panels for maintaining access to concealed 
boxes. 

 Section 26 0526 - Grounding and Bonding for Electrical Systems. 

 Section 26 0529 - Hangers and Supports for Electrical Systems. 

 Section 26 0533.13 - Conduit for Electrical Systems: 
 Conduit bodies and other fittings. 
 Additional requirements for locating boxes to limit conduit length and/or number of bends 

between pulling points. 

 Section 26 0533.23 - Surface Raceways for Electrical Systems: 

 Section 26 0553 - Identification for Electrical Systems: Identification products and requirements. 

 Section 26 2726 - Wiring Devices: 
 Wall plates. 
 Additional requirements for locating boxes for wiring devices. 

 REFERENCE STANDARDS 

 NECA 1 - Standard for Good Workmanship in Electrical Construction 2015. 

 NECA 130 - Standard for Installing and Maintaining Wiring Devices 2010. 

 NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic 
Tubing, and Cable 2014. 

 NEMA OS 1 - Sheet-Steel Outlet Boxes, Device Boxes, Covers, and Box Supports 2013. 

 NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum) 2018. 
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 NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements. 

 UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations Current 
Edition, Including All Revisions. 

 UL 50E - Enclosures for Electrical Equipment, Environmental Considerations Current Edition, 
Including All Revisions. 

 UL 508A - UL Standard for Safety Industrial Control Panels 2018. 

 UL 514A - Metallic Outlet Boxes Current Edition, Including All Revisions. 

 ADMINISTRATIVE REQUIREMENTS 

 Coordination: 
 Coordinate the work with other trades to avoid placement of ductwork, piping, equipment, 

or other potential obstructions within the dedicated equipment spaces and working 
clearances for electrical equipment required by NFPA 70. 

 Coordinate with Divisions 22 and 23 for installation of raceway for control of plumbing and 
HVAC equipment. 

 Coordinate arrangement of electrical equipment with the dimensions and clearance 
requirements of the actual equipment to be installed. 

 Coordinate minimum sizes of boxes with the actual installed arrangement of conductors, 
clamps, support fittings, and devices, calculated according to NFPA 70. 

 Coordinate minimum sizes of pull boxes with the actual installed arrangement of 
connected conduits, calculated according to NFPA 70. 

 Coordinate the placement of boxes with millwork, furniture, devices, equipment, etc. 
installed under other sections or by others. 

 Coordinate the work with other trades to preserve insulation integrity. 
 Coordinate the work with other trades to provide walls suitable for installation of flush-

mounted boxes where indicated. 
 Notify Architect of any conflicts with or deviations from Contract Documents. Obtain 

direction before proceeding with work. 

 SUBMITTALS 

 See Section 01 3000 - Administrative Requirements, for submittal procedures. 

 Product Data:  Provide manufacturer's standard catalog pages and data sheets for cabinets and 
enclosures and floor boxes. 

 Manufacturer's Installation Instructions: Indicate application conditions and limitations of use 
stipulated by product testing agency.  Include instructions for storage, handling, protection, 
examination, preparation, and installation of product. 

 Project Record Documents: Record actual locations for outlet and device boxes, pull boxes, 
cabinets and enclosures, floor boxes, and underground boxes/enclosures. 

 Maintenance Materials:   Furnish the following for Owner's use in maintenance of project. 
 See Section 01 6000 - Product Requirements, for additional provisions. 
 Keys for Lockable Enclosures: Two of each different key. 
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 QUALITY ASSURANCE 

 Comply with requirements of NFPA 70. 

 Maintain at the project site a copy of each referenced document that prescribes execution 
requirements. 

 Product Listing Organization Qualifications: An organization recognized by OSHA as a 
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having 
jurisdiction. 

 Firms regularly engaged in manufacturing of boxes for electrical systems of type and size 
required, whose products have been in satisfactory use in similar service for not less than ten 
(10) years. 

 DELIVERY, STORAGE, AND HANDLING 

 Receive, inspect, handle, and store products in accordance with manufacturer's instructions. 

PRODUCTS 

 BOXES 

 General Requirements: 
 Do not use boxes and associated accessories for applications other than as permitted by 

NFPA 70 and product listing. 
 Provide all boxes, fittings, supports, and accessories required for a complete raceway 

system and to accommodate devices and equipment to be installed. 
 Provide products listed, classified, and labeled as suitable for the purpose intended. 
 Where box size is not indicated, size to comply with NFPA 70 but not less than applicable 

minimum size requirements specified. 
 Provide grounding terminals within boxes where equipment grounding conductors 

terminate. 

 Outlet and Device Boxes Up to 100 cubic inches, Including Those Used as Junction and Pull 
Boxes: 

 Use sheet-steel boxes for dry locations unless otherwise indicated or required. 
 Use cast aluminum boxes for damp or wet locations unless otherwise indicated or 

required; furnish with compatible weatherproof gasketed covers. 
 Use suitable concrete type boxes where flush-mounted in concrete. 
 Use suitable masonry type boxes where flush-mounted in masonry walls. 
 Use raised covers suitable for the type of wall construction and device configuration 

where required. 
 Use shallow boxes where required by the type of wall construction. 
 Do not use "through-wall" boxes designed for access from both sides of wall. 
 Sheet-Steel Boxes: Comply with NEMA OS 1, and list and label as complying with UL 

514A. 
 Cast Metal Boxes:  Comply with NEMA FB 1, and list and label as complying with UL 

514A; furnish with threaded hubs. 
 Boxes for Supporting Luminaires and Ceiling Fans: Listed as suitable for the type and 

weight of load to be supported; furnished with fixture stud to accommodate mounting of 
luminaire where required. 

 Boxes for Ganged Devices: Use multigang boxes of single-piece construction. Do not use 
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field-connected gangable boxes unless specifically indicated or permitted. 
 Minimum Box Size, Unless Otherwise Indicated: 

 Wiring Devices 4 inch square by 2-1/8 inch deep (100 by 54 mm) trade size.:  4 inch 
square by 1-1/2 inch deep (100 by 38 mm) trade size. 

 Communications Systems Outlets:  4 inch square by 2-1/8 inch (100 by 54 mm) 
trade size. 

 Wall Plates: Comply with Section 26 2726. 
 Manufacturers: 

 Cooper Crouse-Hinds, a division of Eaton 
Corporation:  www.cooperindustries.com/#sle. 

 Hubbell Incorporated; Bell Products:  www.hubbell-rtb.com/#sle. 
 Hubbell Incorporated; RACO Products:  www.hubbell-rtb.com/#sle. 
 O-Z/Gedney, a brand of Emerson Electric Co:  www.emerson.com/#sle. 
 Thomas & Betts Corporation:  www.tnb.com/#sle. 

 Vapor-Tight Boxes: 
 Premolded polyethylene box installed in all exterior framing walls (thermal envelope) 

around recessed outlet boxes. 
 Approved Manufacturers: 

 Lessco Low energy Systems Supply Company, Inc. Campbellsport, WI www.lessco-
airtight.com 

 Cabinets and Enclosures, Including Junction and Pull Boxes Larger Than 100 cubic inches: 
 Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E, or UL 

508A. 
 NEMA 250 Environment Type, Unless Otherwise Indicated: 

 Indoor Clean, Dry Locations: Type 1, painted steel. 
 Outdoor Locations: Type 3R, painted steel. 

 Junction and Pull Boxes Larger Than 100 cubic inches: 

 Provide hinged-cover enclosures unless otherwise indicated. 
 Boxes 6 square feet and Larger: Provide hinged-cover enclosures. 

 Cabinets and Hinged-Cover Enclosures, Other Than Junction and Pull Boxes: 

 Provide lockable hinged covers, all locks keyed alike unless otherwise indicated. 
 Back Panels: Painted steel, removable. 

 Finish for Painted Steel Enclosures: Manufacturer's standard grey unless otherwise 
indicated. 

 Manufacturers: 

 Cooper B-Line, a division of Eaton Corporation:  www.cooperindustries.com/#sle. 
 Hoffman, a brand of Pentair Technical Products:  www.hoffmanonline.com/#sle. 
 Hubbell Incorporated; Wiegmann Products:  www.hubbell-wiegmann.com/#sle. 

 Boxes and Enclosures for Integrated Power, Data, and Audio/Video: Size and configuration as 
indicated or as required with partitions to separate services; field-connected gangable boxes 
may be used. 

EXECUTION 

 EXAMINATION 

 Verify that field measurements are as indicated. 
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 Verify that mounting surfaces are ready to receive boxes. 

 Verify that conditions are satisfactory for installation prior to starting work. 

 INSTALLATION 

 Install products in accordance with manufacturer's instructions. 

 Install boxes in accordance with NECA 1 (general workmanship) and, where applicable, NECA 
130, including mounting heights specified in those standards where mounting heights are not 
indicated. 

 Arrange equipment to provide minimum clearances in accordance with manufacturer's 
instructions and NFPA 70. 

 Provide separate boxes for emergency power and normal power systems. 

 Unless otherwise indicated, provide separate boxes for line voltage and low voltage systems. 

 Flush-mount boxes in finished areas unless specifically indicated to be surface-mounted. 

 Unless otherwise indicated, boxes may be surface-mounted where exposed conduits are 
indicated or permitted. 

 Provide vapor-tight boxes where indicated in the contract documents. 
 Carefully cut above grade vapor barrier and seal around recessed outlet boxes to 

minimize air infiltration. 

 Box Locations: 
 Locate boxes to be accessible. Provide access panels in accordance with Section 08 

3100 as required where approved by the Architect. 
 Unless dimensioned, box locations indicated are approximate. 
 Locate boxes as required for devices installed under other sections or by others. 

 Switches, Receptacles, and Other Wiring Devices:  Comply with Section 26 2726. 
 Locate boxes so that wall plates do not span different building finishes. 
 Locate boxes so that wall plates do not cross masonry joints. 
 Unless otherwise indicated, where multiple outlet boxes are installed at the same location 

at different mounting heights, install along a common vertical center line. 
 Do not install flush-mounted boxes on opposite sides of walls back-to-back. Provide 

minimum 6 inches horizontal separation unless otherwise indicated. 
 Acoustic-Rated Walls:  Do not install flush-mounted boxes on opposite sides of walls 

back-to-back; provide minimum 24 inches horizontal separation. 
 Fire Resistance Rated Walls: Install flush-mounted boxes such that the required fire 

resistance will not be reduced. 

 Do not install flush-mounted boxes on opposite sides of walls back-to-back; provide 
minimum 24 inches separation where wall is constructed with individual 
noncommunicating stud cavities or protect both boxes with listed putty pads. 

 Do not install flush-mounted boxes with area larger than 16 square inches or such 
that the total aggregate area of openings exceeds 100 square inches for any 100 
square feet of wall area. 

 Locate junction and pull boxes as indicated, as required to facilitate installation of 
conductors, and to limit conduit length and/or number of bends between pulling points in 
accordance with Section 26 0533.13. 
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 Locate junction and pull boxes in the following areas, unless otherwise indicated or 
approved by the Architect: 

 Concealed above accessible suspended ceilings. 
 Within joists in areas with no ceiling. 
 Electrical rooms. 
 Mechanical equipment rooms. 

 Box Mounting Heights: 
 HVAC: 

 Temperature Control Junction Boxes: As indicated on Drawings. 
 Thermostats not mounted in occupied space: As indicated on Drawings. 
 Remote Temperature Sensors and thermostats mounted in occupied space: 

 Wall-Mounted: 50 inches to top. 
 Column-Mounted:  As indicated on Drawings. 

 Plumbing: 

 Electric Water Cooler Outlets: Mount so outlet and cord are hidden by water cooler 
and outlet is accessible for resetting for GFCI trip. 

 Electrical: 

 Receptacles: 18 inches. 
 Wall Switches: 42 inches. 
 Wall-Mounted Exit Lights: 90 inches. 
 Emergency Lighting Units: 60 inches. 
 Sound Distribution System Components:  As indicated on Drawings. 
 Satellite Distribution System Components: As indicated on Drawings. 
 TV Distribution System Components: As indicated on Drawings. 
 Computer and TV: 18 inches. 

 Telephones (wall type): 60 inches. 
 Telephones (desk type): 18 inches. 
 Telephone / Data (desk type): 18 inches. 
 Data (desk type): 18 inches. 

 Signal Chimes: 84 inches. 
 Refer to other sections for mounting heights of electrical equipment not listed above. 

 Box Supports: 
 Secure and support boxes in accordance with NFPA 70 and Section 26 0529 using 

suitable supports and methods approved by the authority having jurisdiction. 
 Provide independent support from building structure except for cast metal boxes (other 

than boxes used for fixture support) supported by threaded conduit connections in 
accordance with NFPA 70. Do not provide support from piping, ductwork, or other 
systems. 

 Installation Above Suspended Ceilings: Do not provide support from ceiling grid or ceiling 
support system. 

 Install boxes plumb and level. 

 Flush-Mounted Boxes: 
 Install boxes in noncombustible materials such as concrete, tile, gypsum, plaster, etc. so 

that front edge of box or associated raised cover is not set back from finished surface 
more than 1/4 inch or does not project beyond finished surface. 

 Install boxes in combustible materials such as wood so that front edge of box or 
associated raised cover is flush with finished surface. 

 Repair rough openings around boxes in noncombustible materials such as concrete, tile, 
gypsum, plaster, etc. so that there are no gaps or open spaces greater than 1/8 inch at 
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the edge of the box. 

 Install boxes as required to preserve insulation integrity. 

 Metallic Floor Boxes: Install box level at the proper elevation to be flush with finished floor. 
 Furnish and install inset material to match the floor finish. 

 Install permanent barrier between ganged wiring devices when voltage between adjacent 
devices exceeds 300 V. 

 Install firestopping to preserve fire resistance rating of partitions and other elements, using 
materials and methods specified in Section 07 8400. 

 Close unused box openings. 

 Install blank wall plates on junction boxes and on outlet boxes with no devices or equipment 
installed or designated for future use. 

 Provide grounding and bonding in accordance with Section 26 0526. 

 Identify boxes in accordance with Section 26 0553. 

 CLEANING 

 Clean interior of boxes to remove dirt, debris, plaster and other foreign material. 

 PROTECTION 

 Immediately after installation, protect boxes from entry of moisture and foreign material until 
ready for installation of conductors. 

END OF SECTION 
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SECTION 26 0533.23  
 

SURFACE RACEWAYS FOR ELECTRICAL SYSTEMS 

GENERAL 

 SECTION INCLUDES 

 Surface raceway systems. 

 RELATED REQUIREMENTS 

 Section 26 0526 - Grounding and Bonding for Electrical Systems. 

 Section 26 0533.13 - Conduit for Electrical Systems. 

 Section 26 0533.16 - Boxes for Electrical Systems. 

 Section 26 2726 - Wiring Devices:  Receptacles. 

 REFERENCE STANDARDS 

 NECA 1 - Standard for Good Workmanship in Electrical Construction 2015. 

 NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements. 

 NEMA PRP 5 - Installation Guidelines for Surface Nonmetallic Raceway 2015. 

 UL 5A - Nonmetallic Surface Raceways and Fittings Current Edition, Including All Revisions. 

 ADMINISTRATIVE REQUIREMENTS 

 Coordination: 
 Coordinate the placement of raceways with millwork, furniture, equipment, etc. installed 

under other sections or by others. 
 Coordinate rough-in locations of outlet boxes provided under Section 26 0533.16 and 

conduit provided under Section 26 0533.13 as required for installation of raceways 
provided under this section. 

 Notify Architect of any conflicts with or deviations from Contract Documents. Obtain 
direction before proceeding with work. 

 Sequencing: 
 Do not install raceways until final surface finishes and painting are complete. 
 Do not begin installation of conductors and cables until installation of raceways is 

complete between outlet, junction and splicing points. 

 SUBMITTALS 

 See Section 01 3000 - Administrative Requirements, for submittal procedures. 
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 Product Data:  Provide manufacturer's standard catalog pages and data sheets including 
dimensions, knockout sizes and locations, materials, fabrication details, finishes, service 
condition requirements, and accessories. 

 QUALITY ASSURANCE 

 Comply with requirements of NFPA 70. 

 DELIVERY, STORAGE, AND HANDLING 

 Receive, inspect, handle, and store products in accordance with manufacturer's instructions. 

PRODUCTS 

 RACEWAY REQUIREMENTS 

 Provide all components, fittings, supports, and accessories required for a complete raceway 
system. 

 Provide products listed, classified, and labeled as suitable for the purpose intended. 

 Do not use raceways for applications other than as permitted by NFPA 70 and product listing. 

EXECUTION 

 EXAMINATION 

 Verify that field measurements are as indicated. 

 Verify that outlet boxes and conduit terminations are installed in proper locations and are 
properly sized in accordance with NFPA 70 to accommodate raceways. 

 Verify that mounting surfaces are ready to receive raceways and that final surface finishes are 
complete, including painting. 

 Verify that conditions are satisfactory for installation prior to starting work. 

 INSTALLATION 

 Install products in accordance with manufacturer's instructions. 

 Perform work in accordance with NECA 1 (general workmanship). 

 Surface Nonmetallic Raceways:  Install in accordance with NEMA PRP 5. 

 Install raceways plumb and level. 

 Provide grounding and bonding in accordance with Section 26 0526. 
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 FIELD QUALITY CONTROL 

 See Section 01 4000 - Quality Requirements, for additional requirements. 

 Inspect raceways for damage and defects. 

 Correct wiring deficiencies and replace damaged or defective raceways. 

 CLEANING 

 Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match 
original factory finish. 

 PROTECTION 

 Protect installed raceways from subsequent construction operations. 

END OF SECTION 
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SECTION 26 0553  
 

IDENTIFICATION FOR ELECTRICAL SYSTEMS 

GENERAL 

 SECTION INCLUDES 

 Electrical identification requirements. 

 Identification nameplates and labels. 

 RELATED REQUIREMENTS 

 Section 26 0536 - Cable Trays for Electrical Systems:  Additional identification requirements for 
cable tray systems. 

 Section 26 0573 - Power System Studies:  Arc flash hazard warning labels. 

 Section 26 2300 - Low-Voltage Switchgear:  Factory-installed mimic bus. 

 Section 26 2416 - Panelboards. 

 REFERENCE STANDARDS 

 NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements. 

 NFPA 70E - Standard for Electrical Safety in the Workplace 2018. 

 ADMINISTRATIVE REQUIREMENTS 

 Coordination: 
 Verify final designations for equipment, systems, and components to be identified prior to 

fabrication of identification products. 

 Sequencing: 
 Do not conceal items to be identified, in locations such as above suspended ceilings, until 

identification products have been installed. 
 Do not install identification products until final surface finishes and painting are complete. 

 SUBMITTALS 

 See Section 01 3000 - Administrative Requirements for submittals procedures. 

 Product Data:  Provide manufacturer's standard catalog pages and data sheets for each 
product. 

 QUALITY ASSURANCE 
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 Comply with requirements of NFPA 70. 

 FIELD CONDITIONS 

 Do not install adhesive products when ambient temperature is lower than recommended by 
manufacturer. 

PRODUCTS 

 IDENTIFICATION REQUIREMENTS 

 Identification for Equipment: 
 Use identification nameplate to identify each piece of electrical distribution and control 

equipment and associated sections, compartments, and components. 

 Switchgear: 
 Identify ampere rating. 
 Identify voltage and phase. 
 Identify power source and circuit number. Include location when not within sight 

of equipment. 
 Use identification nameplate to identify load(s) served for each branch device. 

Do not identify spares and spaces. 

 Panelboards: 
 Identify ampere rating. 
 Identify voltage and phase. 
 Identify power source and circuit number. Include location when not within sight 

of equipment. 
 Use typewritten circuit directory to identify load(s) served for panelboards with a 

door. Identify spares and spaces using pencil. 
 For power panelboards without a door, use identification nameplate to identify 

load(s) served for each branch device. Do not identify spares and spaces. 

 Transformers: 
 Identify kVA rating. 
 Identify voltage and phase for primary and secondary. 

 Enclosed switches: 
 Provide identification nameplate to indicate power source and circuit number. 

Include location when not within sight of equipment. 
 Provide identification nameplate to identify load(s) served. Include location 

when not within sight of equipment. 

 Enclosed controllers: 
 Provide identification nameplate to identify load(s) served. 

 Time Switches: 
 Identify load(s) served and associated circuits controlled. Include location. 

 Service Equipment: 

 Use identification nameplate to identify each service disconnecting means. 
 Use identification nameplate to identify load served by each breaker.  Do not identify 

spares or space. 
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 Use identification label to identify overcurrent protective devices for branch circuits 
serving fire alarm circuits. Identify with text "FIRE ALARM CIRCUIT". 

 Available Fault Current Documentation:  Use identification label to identify the available 
fault current and date calculations were performed at locations requiring documentation 
by NFPA 70 including but not limited to the following. 

 Service equipment. 
 Motor control centers. 
 Elevator control panels. 
 Panelboards. 
 Switchboards 

 Arc Flash Hazard Warning Labels:  Use warning labels to identify arc flash hazards for 
panelboards. 

 Minimum Size:  3.5 by 5 inches. 
 Service Equipment:  Include the following information in accordance with NFPA 70 

and NFPA 70E. 
 Nominal system voltage. 
 Arc flash boundary. 
 Available incident energy. 
 Working distance. 
 Minimum arc rating of clothing. 
 Required PPE. 
 Date label applied. 

 Identification for Devices: 
 Grouped dimmer switches:  Provide nameplate for each dimmer identifying load 

controlled. 

 IDENTIFICATION NAMEPLATES AND LABELS 

 Identification Nameplates: 
 Plastic Nameplates:  Two-layer or three-layer laminated acrylic or electrically non-

conductive phenolic with beveled edges; minimum thickness of 1/16 inch; 1/4 inch 
engraved text. 

 Mounting Holes for Mechanical Fasteners:  Two, centered on sides for sizes up to 1 inch 
high; Four, located at corners for larger sizes. 

EXECUTION 

 INSTALLATION 

 Install products in accordance with manufacturer's instructions. 

 Install identification products to be plainly visible for examination, adjustment, servicing, and 
maintenance. Unless otherwise indicated, locate products as follows: 
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 Surface-Mounted Equipment:  Enclosure front. 
 Flush-Mounted Equipment:  Inside of equipment door. 
 Free-Standing Equipment:  Enclosure front; also enclosure rear for equipment with rear 

access. 
 Elevated Equipment:  Legible from the floor or working platform. 
 Branch Devices:  Adjacent to device. 
 Interior Components:  Legible from the point of access. 
 Conductors and Cables:  Legible from the point of access. 
 Devices:  Outside face of cover. 

 Install identification products centered, level, and parallel with lines of item being identified. 

 Secure nameplates to exterior surfaces of enclosures using stainless steel screws and to 
interior surfaces using self-adhesive backing or epoxy cement. 

 Mark all handwritten text, where permitted, to be neat and legible. 

END OF SECTION 
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SECTION 26 0583  
 

WIRING CONNECTIONS 

GENERAL 

 SECTION INCLUDES 

 Electrical connections to equipment. 

 RELATED REQUIREMENTS 

 Section 26 0519 - Low-Voltage Electrical Power Conductors and Cables. 

 Section 26 0533.13 - Conduit for Electrical Systems. 

 Section 26 0533.16 - Boxes for Electrical Systems. 

 Section 26 2726 - Wiring Devices. 

 REFERENCE STANDARDS 

 NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements. 

 ADMINISTRATIVE REQUIREMENTS 

 Coordination: 
 Obtain and review shop drawings, product data, manufacturer's wiring diagrams, and 

manufacturer's instructions for equipment furnished under other sections. 
 Determine connection locations and requirements. 

 Sequencing: 
 Install rough-in of electrical connections before installation of equipment is required. 
 Make electrical connections before required start-up of equipment. 

 SUBMITTALS 

 See Section 01 3000 - Administrative Requirements, for submittal procedures. 

 Product Data: Provide wiring device manufacturer’s catalog information showing dimensions, 
configurations, and construction. 

 QUALITY ASSURANCE 

 Comply with requirements of NFPA 70. 

 Products: Listed, classified, and labeled as suitable for the purpose intended. 
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 Product Listing Organization Qualifications:  An organization recognized by OSHA as a 
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having 
jurisdiction. 

PRODUCTS 

 MATERIALS 

 Cords and Caps: NEMA WD 6; match receptacle configuration at outlet provided for equipment. 
 Colors: Comply with NEMA WD 1. 
 Cord Construction: NFPA 70, Type SO, multiconductor flexible cord with identified 

equipment grounding conductor, suitable for use in damp locations. 
 Size: Suitable for connected load of equipment, length of cord, and rating of branch circuit 

overcurrent protection. 

 EQUIPMENT CONNECTIONS 

 Electric ranges: 
 Electrical Connection: Cord (4-wire, grounding) and plug (NEMA 14-50P).  48 inch 

minimum cord length. 

EXECUTION 

 EXAMINATION 

 Verify that equipment is ready for electrical connection, wiring, and energization. 

 ELECTRICAL CONNECTIONS 

 Make electrical connections in accordance with equipment manufacturer's instructions. 

 Make conduit connections to equipment using flexible conduit.  Use liquidtight flexible conduit 
with watertight connectors in damp or wet locations. 

 Connect heat producing equipment using wire and cable with insulation suitable for 
temperatures encountered. 

 Provide receptacle outlet to accommodate connection with attachment plug. 

 Provide cord and cap where field-supplied attachment plug is required. 

 Install suitable strain-relief clamps and fittings for cord connections at outlet boxes and 
equipment connection boxes. 

 Install disconnect switches, controllers, control stations, and control devices to complete 
equipment wiring requirements. 

 Install terminal block jumpers to complete equipment wiring requirements. 
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 Install interconnecting conduit and wiring between devices and equipment to complete 
equipment wiring requirements. 

END OF SECTION 
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SECTION 26 0923  
 

LIGHTING CONTROL DEVICES 

GENERAL 

 SECTION INCLUDES 

 Occupancy sensors. 

 Time switches. 

 Outdoor photo controls. 

 Daylighting controls. 

 RELATED REQUIREMENTS 

 Section 26 0500 -   Common Work Results for Electrical 

 Section 26 0523 - Control-Voltage Electrical Cables 

 Section 26 0526 - Grounding and Bonding for Electrical Systems. 

 Section 26 0529 - Hangers and Supports for Electrical Systems 

 Section 26 0533.16 - Boxes for Electrical Systems. 

 Section 26 0553 - Identification for Electrical Systems: Identification products and requirements. 

 Section 26 0918 - Remote Control Switching Devices:  Remotely controlled devices for lighting 
control, including networked lighting controls, programmable relay panels, and remote control 
switching relays. 

 Section 26 2726 - Wiring Devices: Devices for manual control of lighting, including wall 
switches, wall dimmers, and fan speed controllers. 

 Section 26 5100 - Interior Lighting. 

 Section 26 5600 - Exterior Lighting. 

 DEFINITIONS 

 Class A: Equipment has been tested and found to comply with limits for Class A digital device, 
pursuant to part 15 of FCC Rules.  These limits provide reasonable protection against harmful 
interference when equipment is operated in commercial environment. 

 REFERENCE STANDARDS 

 47 CFR 15 - Radio Frequency Devices current edition. 
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 ANSI C136.10 - American National Standard for Roadway and Area Lighting Equipment - 
Locking-Type Photocontrol Devices and Mating Receptacles - Physical and Electrical 
Interchangeability and Testing 2010. 

 ANSI C136.24 - American National Standard for Roadway and Area Lighting Equipment - 
Nonlocking (Button) Type Photocontrols 2004 (R2010). 

 NECA 1 - Standard for Good Workmanship in Electrical Construction 2015. 

 NECA 130 - Standard for Installing and Maintaining Wiring Devices 2010. 

 NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum) 2018. 

 NEMA 410 - Performance Testing for Lighting Controls and Switching Devices with Electronic 
Drivers and Discharge Ballasts 2016. 

 NEMA ICS 5 - Industrial Control and Systems: Control Circuit and Pilot Devices 2017. 

 NEMA ICS 6 - Industrial Control and Systems: Enclosures 1993 (Reaffirmed 2016). 

 NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements. 

 UL 773 - Plug-in, Locking Type Photocontrols for Use with Area Lighting Current Edition, 
Including All Revisions. 

 UL 773A - Nonindustrial Photoelectric Switches for Lighting Control Current Edition, Including 
All Revisions. 

 UL 916 - Energy Management Equipment Current Edition, Including All Revisions. 

 UL 917 - Clock-Operated Switches Current Edition, Including All Revisions. 

 UL 1472 - Solid-State Dimming Controls Current Edition, Including All Revisions. 

 UL 60947-1 - Low-Voltage Switchgear and Controlgear - Part 1: General Rules Current Edition, 
Including All Revisions. 

 UL 60947-4-1 - Low-Voltage Switchgear and Controlgear - Part 4-1: Contactors and Motor-
starters - Electromechanical Contactors and Motor-starters Current Edition, Including All 
Revisions. 

 Federal Communications Commission (FCC): 
 Emission requirements for Class A applications. 

 ADMINISTRATIVE REQUIREMENTS 

 Coordination: 
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 Coordinate the placement of lighting control devices with millwork, furniture, equipment, 
etc. installed under other sections or by others. 

 Coordinate the placement of wall switch occupancy sensors with actual installed door 
swings. 

 Coordinate the placement of occupancy sensors with millwork, furniture, equipment or 
other potential obstructions to motion detection coverage installed under other sections or 
by others. 

 Notify Architect of any conflicts or deviations from Contract Documents to obtain direction 
prior to proceeding with work. 

 Sequencing: 
 Do not install lighting control devices until final surface finishes and painting are complete. 

 SUBMITTALS 

 See Section 01 3000 - Administrative Requirements, for submittal procedures. 

 Product Data: Include ratings, configurations, standard wiring diagrams, dimensions, colors, 
service condition requirements, and installed features. 

 Shop Drawings: 
 Occupancy Sensors: Provide lighting plan indicating location, model number, and 

orientation of each occupancy sensor and associated system component. 
 Daylighting Controls: Provide lighting plan indicating location, model number, and 

orientation of each photo sensor and associated system component. 

 Field Quality Control Reports. 

 Manufacturer's Installation Instructions: Include application conditions and limitations of use 
stipulated by product testing agency. Include instructions for storage, handling, protection, 
examination, preparation, and installation of product. 

 Informational Submittals: 
 Certifications: 

 Technician Certification that equipment has been installed, adjusted and tested in 
accordance with Manufacturer’s recommendations. 

 Operation and Maintenance Data: Include detailed information on device programming and 
setup. 

 Closeout Submittals: 
 Include following in Operations And Maintenance Manual specified in Section 01 7800: 

 Operations and Maintenance Data: 
 Equipment operation and maintenance manual(s). 

 Project Record Documents: Record actual installed locations and settings for lighting control 
devices. 

 QUALITY ASSURANCE 

 Comply with requirements of NFPA 70. 
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 Regulatory Agency Sustainability Approvals: 
 All control equipment shall be in compliance with FCC emissions’ standards in Part 15 

Subpart J for Class A application. 
 Programmable panelboards shall be UL listed under UL 916 Energy Management 

Equipment. 

 Qualifications: 
 Manufacturer Qualifications: 

 Manufacturer of assembly shall be manufacturer of major components with 
assembly. 

 Manufacturer of this equipment shall have minimum of five (5) years manufacturing 
experience. 

 Technician Qualifications: 

 Authorized by Manufacturer and trained. 
 Have thorough knowledge of software, hardware and system programming. 

 Certifications: 
 Provide Technician Certification that equipment has been installed, adjusted and tested in 

accordance with Manufacturer’s recommendations. 

 Maintain at the project site a copy of each referenced document that prescribes execution 
requirements. 

 Manufacturer Qualifications: Company specializing in manufacturing the products specified in 
this section with minimum three years documented experience. 

 Product Listing Organization Qualifications: An organization recognized by OSHA as a 
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having 
jurisdiction. 

 DELIVERY, STORAGE, AND PROTECTION 

 Delivery And Acceptance Requirements. 
 Equipment shall be delivered, handled and stored in accordance with manufacturer’s 

instructions. 

 FIELD CONDITIONS 

 Maintain field conditions within manufacturer's required service conditions during and after 
installation. 

PRODUCTS 

 LIGHTING CONTROL DEVICES - GENERAL REQUIREMENTS 

 Provide products listed, classified, and labeled as suitable for the purpose intended. 

 Unless specifically indicated to be excluded, provide all required conduit, wiring, connectors, 
hardware, components, accessories, etc. as required for a complete operating system. 

 Manufacturers: 
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 Cutler-Hammer Inc, Milwaukee, WI  www.cutler-hammer.eaton.com or Cutler-
Hammer/Eaton Yale Ltd, Burlington, ON  (905) 333-6442. 

 General Electric Industrial Systems, Charlotte, NC or G E Lighting Canada Inc, 
Mississauga, ON  www.geindustrial.com. 

 Intermatic Inc, Spring Grove, IL  www.intermatic.com. 
 Paragon Electric Co Inc, Carol Stream, IL  www.icca.invensys.com/paragon or Paragon 

Electric / Maple Chase, Mississauga, ON  (800) 951-5526 or (905) 890-5956. 
 Square D Co, Palatine, IL or Square D / Schneider Electric, Toronto, 

ON  www.squared.com. 
 Tork Inc, Mount Vernon, NY  www.tork.com. 
 Accuity Brands, 1170 Peachtree Street, NE Suite 2300, Atlanta, GA 30309-7676 

 OCCUPANCY SENSORS 

 All Occupancy Sensors: 
 Description:  Factory-assembled commercial specification grade devices for indoor use 

capable of sensing both major motion, such as walking, and minor motion, such as small 
desktop level movements, according to published coverage areas, for automatic control 
of load indicated. 

 Sensor Technology: 

 Passive Infrared (PIR) Occupancy Sensors: Designed to detect occupancy by 
sensing movement of thermal energy between zones. 

 Ultrasonic Occupancy Sensors: Designed to detect occupancy by sensing frequency 
shifts in emitted and reflected inaudible sound waves. 

 Passive Infrared/Ultrasonic Dual Technology Occupancy Sensors: Designed to 
detect occupancy using a combination of both passive infrared and ultrasonic 
technologies. 

 Provide LED to visually indicate motion detection with separate color LEDs for each 
sensor type in dual technology units. 

 Operation: Unless otherwise indicated, occupancy sensor to turn load on with occupant 
manual operation and to turn load off when no occupant presence is detected during an 
adjustable turn-off delay time interval. 

 Dual Technology Occupancy Sensors: Field configurable turn-on and hold-on activation 
with settings for activation by either or both sensing technologies. 

 Passive Infrared Lens Field of View: Field customizable by addition of factory masking 
material, adjustment of integral blinders, or similar means to block motion detection in 
selected areas. 

 Turn-Off Delay: Field adjustable, with time delay settings up to 30 minutes. 
 Compatibility (Non-Dimming Sensors):  Suitable for controlling incandescent lighting, low-

voltage lighting with electronic and magnetic transformers, fluorescent lighting with 
electronic and magnetic ballasts, and fractional motor loads, with no minimum load 
requirements. 

 Load Rating for Line Voltage Occupancy Sensors: As required to control the load 
indicated on drawings. 

 Wall Switch Occupancy Sensors: 
 All Wall Switch Occupancy Sensors: 

 Description: Occupancy sensors designed for installation in standard wall box at 
standard wall switch mounting height with a field of view of 180 degrees, integrated 
manual control capability, and no leakage current to load in off mode. 

 Unless otherwise indicated or required to control the load indicated on drawings, 
provide line voltage units with self-contained relay. 

 Operation: Field selectable to operate either as occupancy sensor (automatic on/off) 
or as vacancy sensor (manual-on/automatic off). 
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 Manual-Off Override Control: When used to turn off load while in automatic-on mode, 
unit to revert back to automatic mode after no occupant presence is detected during 
the delayed-off time interval. 

 Finish: Match finishes specified for wiring devices in Section 26 2726, unless 
otherwise indicated. 

 Products: 

 Cooper: OSW-P-1001-MV-W. 
 IR-TEC America: LbS-700NW. 
 Leviton: ODS10-IDW. 
 Sensorswitch:  WSXA-SA-WH 
 Watt Stopper: PW-100-W. 
 Pass & Seymour:  OS300S-W. 

 Ceiling Mounted Occupancy Sensors: 
 All Ceiling Mounted Occupancy Sensors: 

 Description: Low profile occupancy sensors designed for ceiling installation. 
 Unless otherwise indicated or required to control the load indicated on drawings, 

provide low voltage units, for use with separate compatible accessory power packs. 
 Finish: White unless otherwise indicated. 
 Provide manual ON and OFF momentary override switches.  Refer to Contract 

Drawings for 
 Products - Ultrasonic: 

 Cooper: 
 Sensor:  OAC-U-0501-R. 
 Relay / Transformer:  SP20-MV. 

 IR-TEC America: 
 Sensor:  OS-361DT. 
 Relay / Transformer:  PPU-300. 

 Leviton: 
 Sensor:  OSC05-RUW. 
 Relay / Transformer:  OPP20-D2. 

 Sensorswitch: 
 Sensor:  CMPDT9. 
 Relay / Transformer:  MP-20-SP0DM. 

 Watt Stopper: 
 Sensor:  W-500A. 
 Relay / Transformer:  BZ-150. 

 Products - Passive Infrared (PIR): 

 Cooper: 
 Sensor:  OAC-P-1500-R. 
 Relay / Transformer:  SP20-MV. 

 IR-TEC America: 
 Sensor:  OS-361. 
 Relay / Transformer:  PPU-300. 

 Leviton: 
 Sensor:  OSC15-RIW. 
 Relay / Transformer:  OPP20-D2. 

 Sensorswitch: 
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 Sensor:  CM10. 
 Relay / Transformer:  MP-20-SP0DM. 

 Watt Stopper: 
 Sensor:  CI-205. 
 Relay / Transformer:  BZ-150. 

 Products - Dual Technology: 

 Cooper: 
 Sensor:  OAC-DT-0501-R. 
 Relay / Transformer:  SP20-MV. 

 IR-TEC America: 
 Sensor:  OS-361DT. 
 Relay / Transformer:  PPU-300. 

 Leviton: 
 Sensor:  OSC05-RMW. 
 Relay / Transformer:  OPP20-D2. 

 Sensorswitch: 
 Sensor:  CMPDT9. 
 Relay / Transformer:  MP-20-SP0DM. 

 Watt Stopper: 
 Sensor:  DT-305. 
 Relay / Transformer:  BZ-150. 

 Power Packs for Low Voltage Occupancy Sensors: 
 Description: Plenum rated, self-contained low voltage class 2 transformer and relay 

compatible with specified low voltage occupancy sensors for switching of line voltage 
loads. 

 Provide quantity and configuration of power and slave packs with all associated wiring 
and accessories as required to control the load indicated on drawings. 

 Input Supply Voltage: Dual rated for 120/277 V ac. 
 Load Rating: As required to control the load indicated on drawings. 

 TIME SWITCHES 

 Digital Electronic Time Switches: 
 Description: Factory-assembled solid state programmable controller with LCD display, 

listed and labeled as complying with UL 916 or UL 917. 
 Digital Time Switch: 

 24-hour digital time switch, multiple on and off setting points. 
 Provide minimum 10 hour power outage backup to retain programming and maintain 

clock. 
 Products (120V). 

 Intermatic: ET1105CPD82. 
 Paragon: EC4004PC/120. 
 Tork: E101PB. 

 Products (277V) 
 Intermatic: T7402BC. 
 Tork:  W-222L. 
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 Digital Time Switch: 

 7-Day Time Switches: Single channel, capable of different schedule for each day of 
the week. 

 Provide minimum 10 hour power outage backup to retain programming and maintain 
clock. 

 Products. 
 Intermatic:  ET1705PD82. 
 Paragon: EC7004/120. 
 Tork: EW101B. 

 Input Supply Voltage:  120 V ac unless otherwise indicated. 
 Provide lockable enclosure; environmental type per NEMA 250 as specified for the 

following installation locations: 

 Indoor clean, dry locations: Type 1. 

 Electromechanical Time Switches: 
 Description: Factory-assembled controller with motor-operated timing dial mechanism and 

adjustable trippers for setting on/off operations, listed and labeled as complying with UL 
917. 

 Program Capability: 

 24-Hour Time Switches:  With same schedule for each day of the week. 
 Products: 

 Intermatic:  T101. 
 Paragon: 4001-00. 
 Tork: 1101. 

 Manual override: Capable of overriding current schedule both permanently and 
temporarily until next scheduled event. 

 Input Supply Voltage:  120 V ac unless otherwise indicated. 
 Provide lockable enclosure; environmental type per NEMA 250 as specified for the 

following installation locations: 

 Indoor clean, dry locations: Type 1. 

EXECUTION 

 EXAMINATION 

 Verify that field measurements are as indicated. 

 Verify that outlet boxes are installed in proper locations and at proper mounting heights and are 
properly sized to accommodate devices and conductors in accordance with NFPA 70. 

 Verify that openings for outlet boxes are neatly cut and will be completely covered by devices or 
wall plates. 

 Verify that final surface finishes are complete, including painting. 

 Verify that branch circuit wiring installation is completed, tested, and ready for connection to 
lighting control devices. 

 Verify that the service voltage and ratings of lighting control devices are appropriate for the 
service voltage and load requirements at the location to be installed. 
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 Verify that conditions are satisfactory for installation prior to starting work. 

 PREPARATION 

 Provide extension rings to bring outlet boxes flush with finished surface. 

 Clean dirt, debris, plaster, and other foreign materials from outlet boxes. 

 INSTALLATION 

 Install lighting control devices in accordance with NECA 1 (general workmanship) and, where 
applicable, NECA 130, including mounting heights specified in those standards unless 
otherwise indicated. 

 Coordinate locations of outlet boxes provided under Section 26 0533.16 as required for 
installation of lighting control devices provided under this section. 

 Install lighting control devices in accordance with manufacturer's instructions. 

 Unless otherwise indicated, connect lighting control device grounding terminal or conductor to 
branch circuit equipment grounding conductor and to outlet box with bonding jumper. 

 Install lighting control devices plumb and level, and held securely in place. 

 Where required and not furnished with lighting control device, provide wall plate in accordance 
with Section 26 2726. 

 Provide required supports in accordance with Section 26 0529. 

 Where applicable, install lighting control devices and associated wall plates to fit completely 
flush to mounting surface with no gaps and rough opening completely covered without strain 
on wall plate. Repair or reinstall improperly installed outlet boxes or improperly sized rough 
openings. Do not use oversized wall plates in lieu of meeting this requirement. 

 Time Switches: 
 Install time switches, manual bypass switches, and contactor inside building.  Label each 

component to identify lighting controlled.  See Section 26 0553 - Identification for 
Electrical Systems for labeling requirements. 

 Install time switches, manual bypass switches, and contactor inside building to control 
parking area and building exterior lighting.  See Section 26 0553 - Identification for 
Electrical Systems for labeling requirements. 

 Wire photocell and time switch in series for photo cell ON, time switch OFF operation. 

 FIELD QUALITY CONTROL 

 See Section 01 4000 - Quality Requirements, for additional requirements. 

 Inspect each lighting control device for damage and defects. 

 Test occupancy sensors to verify proper operation, including time delays and ambient light 
thresholds where applicable. Verify optimal coverage for entire room or area. Record test 
results in written report to be included with submittals. 
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 Test time switches to verify proper operation. 

 Correct wiring deficiencies and replace damaged or defective lighting control devices. 

 ADJUSTING 

 Adjust devices and wall plates to be flush and level. 

 Adjust occupancy sensor settings to minimize undesired activations while optimizing energy 
savings, and to achieve desired function as indicated or as directed by Architect. 

 Adjust time switch settings to achieve desired operation schedule as indicated or as directed by 
Architect. Record settings in written report to be included with submittals. 

 CLOSEOUT ACTIVITIES 

 See Section 01 7800 - Closeout Submittals, for closeout submittals. 

 See Section 01 7900 - Demonstration and Training, for additional requirements. 

 Prior to Substantial Completion, meet with personnel designated by Owner to: 
 Identify location of control system components. 
 Explain operation of each component. 
 Demonstrate adjustment capabilities of time clocks, including turning systems OFF at 

times other than sunrise and keeping systems OFF on days facility is closed. 
 Set time clocks as directed. 

END OF SECTION 
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SECTION 26 2100  
 

LOW-VOLTAGE ELECTRICAL SERVICE ENTRANCE 

GENERAL 

 SECTION INCLUDES 

 Electrical service requirements. 

 RELATED REQUIREMENTS 

 Section 03 3000 - Cast-in-Place Concrete: Materials and installation requirements for cast-in-
place concrete equipment pads. 

 Section 26 0500 -   Common Work Results for Electrical. 

 Section 26 0526 - Grounding and Bonding for Electrical Systems. 

 Section 26 0533.13 - Conduit for Electrical Systems. 

 Section 26 2416 - Panelboards: Service entrance equipment. 

 Section 31 2316 - Excavation and Trenching. 

 Section 31 2323 - Fill and Aggregate Base: Bedding and backfilling. 

 PRICE AND PAYMENT PROCEDURES 

 Allowances: 
 See Section 01 2100 - Allowances for allowances affecting this section. 
 Include cash allowance for complete cost of service including Utility Company charges 

associated with providing service. 

 DEFINITIONS 

 Service Point: The point of connection between the facilities of the serving utility and the 
premises wiring as defined in NFPA 70, and as designated by the Utility Company. 

 REFERENCE STANDARDS 

 IEEE C2 - National Electrical Safety Code 2017. 

 NECA 1 - Standard for Good Workmanship in Electrical Construction 2015. 

 NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements. 

 QUALITY ASSURANCE 
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 Comply with the following: 
 IEEE C2 (National Electrical Safety Code). 
 NFPA 70 (National Electrical Code). 
 The requirements of the Utility Company. 

PRODUCTS 

 ELECTRICAL SERVICE REQUIREMENTS 

 Provide new electrical service consisting of all required conduits, conductors, equipment, 
metering provisions, supports, accessories, etc. as necessary for connection between Utility 
Company point of supply and service entrance equipment. 

 Electrical Service Characteristics: As indicated on drawings. 

 Division of Responsibility: 
 Pad-Mounted Utility Transformers: 

 Transformer Vaults and Pads: Furnished and installed by Contractor per Utility 
Company requirements. 

 Transformers: Furnished and installed by Utility Company. 
 Transformer Grounding Provisions: Furnished and installed by Contractor per Utility 

Company requirements. 
 Grounding: Furnished and installed by Contractor per Utility Company requirements. 
 Primary: 

 Trenching and Backfilling: Provided by Contractor. 
 Conduits: Furnished and installed by Contractor. 
 Conductors: Furnished and installed by Utility Company. 

 Secondary: 
 Trenching and Backfilling: Provided by Contractor. 
 Conduits: Furnished and installed by Contractor. 
 Conductors: Furnished and installed by Contractor (Service Point at 

transformer). 
 Terminations at Service Point: Provided by Utility Company. 
 Metering Provisions: 

 Meter Bases: Furnished and installed by Contractor per Utility Company 
requirements. 

 Meter: Furnished and installed by Utility Company. 
 Metering Transformer Cabinets: Furnished and installed by Contractor per Utility 

Company requirements. 
 Metering Transformers: Furnished and installed by Utility Company. 
 Conduits Between Metering Transformers and Meters: Furnished and installed by 

Contractor per Utility Company requirements. 
 Wiring Between Metering Transformers and Meters: Furnished and installed by Utility 

Company. 

 Products Furnished by Contractor: Comply with Utility Company requirements for service 
entrance fittings, meter sockets, and current transformer (CT) cabinets where required. 
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EXECUTION 

 EXAMINATION 

 Verify that field measurements are as indicated. 

 Verify that ratings and configurations of service entrance equipment are consistent with the 
indicated requirements. 

 Verify that conditions are satisfactory for installation prior to starting work. 

 PREPARATION 

 Verify and mark locations of existing underground utilities. 

 INSTALLATION 

 Install products in accordance with manufacturer's instructions and Utility Company 
requirements. 

 Perform work in accordance with NECA 1 (general workmanship). 

 Arrange equipment to provide minimum clearances and required maintenance access. 

 Provide required trenching and backfilling in accordance with Section 31 2316 and Section 31 
2323. 

 Construct cast-in-place concrete pads for utility equipment in accordance with Utility Company 
requirements and Section 03 3000. 

 Provide grounding and bonding for service entrance equipment in accordance with Section 26 
0526. 

END OF SECTION 
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SECTION 26 2416  
 

PANELBOARDS 

GENERAL 

 SECTION INCLUDES 

 Power distribution panelboards. 

 Lighting and appliance panelboards. 

 Load centers. 

 Overcurrent protective devices for panelboards. 

 RELATED REQUIREMENTS 

 Section 03 3000 - Cast-in-Place Concrete: Concrete equipment pads. 

 Section 26 0526 - Grounding and Bonding for Electrical Systems. 

 Section 26 0500 -   Common Work Results for Electrical. 

 Section 26 0529 - Hangers and Supports for Electrical Systems. 

 Section 26 0553 - Identification for Electrical Systems: Identification products and requirements. 

 Section 26 4300 - Surge Protective Devices. 

 REFERENCE STANDARDS 

 NECA 1 - Standard for Good Workmanship in Electrical Construction 2015. 

 NECA 407 - Standard for Installing and Maintaining Panelboards 2015. 

 NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum) 2018. 

 NEMA PB 1 - Panelboards 2011. 

 NEMA PB 1.1 - General Instructions for Proper Installation, Operation and Maintenance of 
Panelboards Rated 600 Volts or Less 2013. 

 NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems 
2017. 

 NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements. 

 NFPA 70E - Standard for Electrical Safety in the Workplace 2018. 
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 UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations Current 
Edition, Including All Revisions. 

 UL 50E - Enclosures for Electrical Equipment, Environmental Considerations Current Edition, 
Including All Revisions. 

 UL 67 - Panelboards Current Edition, Including All Revisions. 

 UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker Enclosures 
Current Edition, Including All Revisions. 

 UL 869A - Reference Standard for Service Equipment Current Edition, Including All Revisions. 

 UL 1053 - Ground-Fault Sensing and Relaying Equipment Current Edition, Including All 
Revisions. 

 ADMINISTRATIVE REQUIREMENTS 

 Coordination: 
 Coordinate the work with other trades to avoid placement of ductwork, piping, equipment, 

or other potential obstructions within the dedicated equipment spaces and working 
clearances for electrical equipment required by NFPA 70. 

 Coordinate arrangement of electrical equipment with the dimensions and clearance 
requirements of the actual equipment to be installed. 

 Coordinate the work with other trades to provide walls suitable for installation of flush-
mounted panelboards where indicated. 

 Verify with manufacturer that conductor terminations are suitable for use with the 
conductors to be installed. 

 Notify Architect of any conflicts with or deviations from Contract Documents. Obtain 
direction before proceeding with work. 

 SUBMITTALS 

 See Section 01 3000 - Administrative Requirements, for submittal procedures. 

 Product Data: Provide manufacturer's standard catalog pages and data sheets for panelboards, 
enclosures, overcurrent protective devices, and other installed components and accessories. 

 Shop Drawings:  Indicate outline and support point dimensions, voltage, main bus ampacity, 
overcurrent protective device arrangement and sizes, short circuit current ratings, conduit 
entry locations, conductor terminal information, and installed features and accessories. 

 Include wiring diagrams showing all factory and field connections. 
 Clearly indicate whether proposed short circuit current ratings are fully rated or, where 

acceptable, series rated systems. 
 Include documentation of listed series ratings. 

 Source Quality Control Test Reports: Include reports for tests designated in NEMA PB 1 as 
routine tests. 

 Field Quality Control Test Reports. 

 Manufacturer's Installation Instructions: Indicate application conditions and limitations of use 
stipulated by product testing agency.  Include instructions for storage, handling, protection, 
examination, preparation, and installation of product. 
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 Project Record Documents: Record actual installed locations of panelboards and actual 
installed circuiting arrangements. 

 Maintenance Data: Include information on replacement parts and recommended maintenance 
procedures and intervals. 

 Maintenance Materials:   Furnish the following for Owner's use in maintenance of project. 
 See Section 01 6000 - Product Requirements, for additional provisions. 
 Panelboard Keys: Two of each different key. 

 QUALITY ASSURANCE 

 Comply with requirements of NFPA 70. 

 Maintain at the project site a copy of each referenced document that prescribes execution 
requirements. 

 Product Listing Organization Qualifications: An organization recognized by OSHA as a 
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having 
jurisdiction. 

 DELIVERY, STORAGE, AND HANDLING 

 Receive, inspect, handle, and store panelboards in accordance with manufacturer's instructions 
and NECA 407. 

 Store in a clean, dry space.  Maintain factory wrapping or provide an additional heavy canvas or 
heavy plastic cover to protect units from dirt, water, construction debris, and traffic. 

 Handle carefully in accordance with manufacturer's written instructions to avoid damage to 
panelboard internal components, enclosure, and finish. 

 FIELD CONDITIONS 

 Maintain ambient temperature within the following limits during and after installation of 
panelboards: 

 Panelboards Containing Circuit Breakers: Between 23 degrees F and 104 degrees F. 

PRODUCTS 

 MANUFACTURERS 

 ABB/GE:  www.geindustrial.com/#sle. 

 Eaton Corporation:  www.eaton.com/#sle. 

 Schneider Electric; Square D Products:  www.schneider-electric.us/#sle. 

 Siemens Industry, Inc:  www.usa.siemens.com/#sle. 

 Substitutions: Not Permitted. 
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 Source Limitations: Furnish panelboards and associated components produced by the same 
manufacturer as the other electrical distribution equipment used for this project and obtained 
from a single supplier. 

 PANELBOARDS - GENERAL REQUIREMENTS 

 Provide products listed, classified, and labeled as suitable for the purpose intended. 

 Unless otherwise indicated, provide products suitable for continuous operation under the 
following service conditions: 

 Altitude: Less than 6,600 feet. 
 Ambient Temperature: 

 Panelboards Containing Circuit Breakers: Between 23 degrees F and 104 degrees F. 

 Short Circuit Current Rating: 
 Provide panelboards with listed short circuit current rating not less than the available fault 

current at the installed location as determined by short circuit study performed in 
accordance with Section 26 0573. 

 Listed series ratings are acceptable, except where not permitted by motor contribution 
according to NFPA 70. 

 Label equipment utilizing series ratings as required by NFPA 70. 
 Power Distribution Panelboards: 

 Minimum integrated equipment short circuit rating of 10,000 amperes for 120 / 208 
Volts. 

 Minimum integrated equipment short circuit rating of 50,000 amperes for 277 / 280 
Volts. 

 Lighting and Appliance Panelboards: 

 Minimum integrated equipment short circuit rating of 10,000 amperes for 120 / 208 
Volts. 

 Minimum integrated equipment short circuit rating of 14,000 amperes for 277 / 280 
Volts. 

 Load Centers: 

 Minimum integrated equipment short circuit rating of 10,000 Amps. 

 Panelboards Used for Service Entrance: Listed and labeled as suitable for use as service 
equipment according to UL 869A. 

 Mains: Configure for top or bottom incoming feed as indicated or as required for the installation. 

 Branch Overcurrent Protective Devices: Replaceable without disturbing adjacent devices. 

 Bussing: Sized in accordance with UL 67 temperature rise requirements. 
 Provide fully rated neutral bus unless otherwise indicated, with a suitable lug for each 

feeder or branch circuit requiring a neutral connection. 
 Provide solidly bonded equipment ground bus in each panelboard, with a suitable lug for 

each feeder and branch circuit equipment grounding conductor. 

 Conductor Terminations: Suitable for use with the conductors to be installed. 

 Enclosures: Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E. 
 Environment Type per NEMA 250: Unless otherwise indicated, as specified for the 

following installation locations: 
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 Indoor Clean, Dry Locations: Type 1. 
 Outdoor Locations: Type 3R. 

 Boxes: Galvanized steel unless otherwise indicated. 

 Provide wiring gutters sized to accommodate the conductors to be installed. 
 Increase gutter space as required where sub-feed lugs, feed-through lugs, gutter 

taps, or oversized lugs are provided. 
 Provide painted steel boxes for surface-mounted panelboards where indicated, finish 

to match fronts. 
 Fronts: 

 Fronts for Surface-Mounted Enclosures: Same dimensions as boxes. 
 Fronts for Flush-Mounted Enclosures: Overlap boxes on all sides to conceal rough 

opening. 
 Finish for Painted Steel Fronts: Manufacturer's standard grey unless otherwise 

indicated. 
 Lockable Doors: All locks keyed alike unless otherwise indicated. 

 Future Provisions: Prepare all unused spaces for future installation of devices including bussing, 
connectors, mounting hardware and all other required provisions. 

 Surge Protective Devices: Where factory-installed, internally mounted surge protective devices 
are provided in accordance with Section 26 4300, list and label panelboards as a complete 
assembly including surge protective device. 

 Ground Fault Protection: Where ground-fault protection is indicated, provide system listed and 
labeled as complying with UL 1053. 

 Where electronic circuit breakers equipped with integral ground fault protection are used, 
provide separate neutral current sensor where applicable. 

 Where accessory ground fault sensing and relaying equipment is used, equip companion 
overcurrent protective devices with ground-fault shunt trips. 

 Use zero sequence ground fault detection method unless otherwise indicated. 
 Provide test panel and field-adjustable ground fault pick-up and delay settings. 

 Multi-Section Panelboards: Provide enclosures of the same height, with feed-through lugs or 
sub-feed lugs and feeders as indicated or as required to interconnect sections. 

 Provide the following features and accessories where indicated or where required to complete 
installation: 

 Feed-through lugs. 
 Sub-feed lugs. 

 POWER DISTRIBUTION PANELBOARDS 

 Description: Panelboards complying with NEMA PB 1, power and feeder distribution type, circuit 
breaker type, and listed and labeled as complying with UL 67; ratings, configurations and 
features as indicated on the drawings. 

 Products: 
 Eaton: PRL4B. 
 ABB/GE: Spectra Series. 
 Siemens: Type P4. 
 Schneider/Square D: I-Line. 

 Conductor Terminations: 
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 Main and Neutral Lug Material: Aluminum, suitable for terminating aluminum or copper 
conductors. 

 Main and Neutral Lug Type: Mechanical. 

 Bussing: 
 Phase and Neutral Bus Material: Aluminum 
 Ground Bus Material: Aluminum 

 Circuit Breakers: 
 Provide bolt-on type or plug-in type secured with locking mechanical restraints. 
 Provide thermal magnetic circuit breakers for circuit breaker frame sizes less than 175 

amperes. 
 Provide electronic trip circuit breakers for circuit breaker frame sizes 200 amperes and 

above. 

 Enclosures: 
 Provide surface-mounted or flush-mounted enclosures as indicated. 
 Fronts: Provide lockable hinged door with concealed hinges for access to overcurrent 

protective device handles without exposing live parts. 
 Provide metal circuit directory holder mounted on inside of door. 

 LIGHTING AND APPLIANCE PANELBOARDS 

 Description: Panelboards complying with NEMA PB 1, lighting and appliance branch circuit 
type, circuit breaker type, and listed and labeled as complying with UL 67; ratings, 
configurations and features as indicated on the drawings. 

 Products: 
 Eaton:  Type PRL1a. 
 ABB/GE:  Type AL or AQ. 
 Siemens: Type P1. 
 Schneider/Square D: Type NQOD. 

 Conductor Terminations: 
 Main and Neutral Lug Material: Aluminum, suitable for terminating aluminum or copper 

conductors. 
 Main and Neutral Lug Type: Mechanical. 

 Bussing: 
 Phase Bus Connections: Arranged for sequential phasing of overcurrent protective 

devices. 
 Phase and Neutral Bus Material: Aluminum 
 Ground Bus Material: Aluminum 

 Circuit Breakers: Thermal magnetic bolt-on or plug-in type. 

 Enclosures: 
 Provide surface-mounted or flush-mounted enclosures as indicated. 
 Fronts: Provide lockable hinged door with concealed hinges for access to overcurrent 

protective device handles without exposing live parts. 
 Provide metal circuit directory holder mounted on inside of door. 
 Factory installed or provided circuit number identification for each breaker and space. 

 LOAD CENTERS 
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 Description: Circuit breaker type load centers listed and labeled as complying with UL 67; 
ratings, configurations, and features as indicated on the drawings. 

 Products: 
 Eaton: Type CH. 
 ABB/GE:  PowerMark Plus. 
 Siemens: Type PL. 
 Schneider/Square D: Type QO. 

 Bussing: 
 Phase Bus Connections: Arranged for sequential phasing of overcurrent protective 

devices. 
 Bus Material: Aluminum or copper. 

 Circuit Breakers: Thermal magnetic HACR plug-in type. 

 Enclosures: 
 Provide surface-mounted enclosures unless otherwise indicated. 
 Provide circuit directory label on inside of door or individual circuit labels adjacent to 

circuit breakers. 

 OVERCURRENT PROTECTIVE DEVICES 

 Molded Case Circuit Breakers: 
 Description:  Quick-make, quick-break, over center toggle, trip-free, trip-indicating circuit 

breakers listed and labeled as complying with UL 489, and complying with FS W-C-375 
where applicable; ratings, configurations, and features as indicated on the drawings. 

 Interrupting Capacity: 

 Provide circuit breakers with interrupting capacity as required to provide the short 
circuit current rating indicated, but not less than: 

 10,000 rms symmetrical amperes at 240 VAC or 208 VAC. 
 14,000 rms symmetrical amperes at 480 VAC. 

 Series Rated Systems: Provide circuit breakers listed in combination with upstream 
devices to provide interrupting rating not less than the short circuit current rating 
indicated. 

 Conductor Terminations: 

 Provide mechanical lugs unless otherwise indicated. 
 Lug Material: Aluminum, suitable for terminating aluminum or copper conductors. 

 Thermal Magnetic Circuit Breakers: For each pole, furnish thermal inverse time tripping 
element for overload protection and magnetic instantaneous tripping element for short 
circuit protection. 

 Provide field-adjustable magnetic instantaneous trip setting for circuit breaker frame 
sizes 200 amperes and larger. 

 Electronic Trip Circuit Breakers: Furnish solid state, microprocessor-based, true rms 
sensing trip units. 

 Provide the following field-adjustable trip response settings: 
 Long time pickup, adjustable by replacing interchangeable trip unit or by setting 

dial. 
 Long time delay. 
 Short time pickup and delay. 
 Instantaneous pickup. 
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 Ground fault pickup and delay where ground fault protection is indicated. 
 Multi-Pole Circuit Breakers: Furnish with common trip for all poles. 
 Provide listed switching duty rated circuit breakers with SWD marking for all branch 

circuits serving fluorescent lighting. 
 Do not use tandem circuit breakers. 
 Provide multi-pole circuit breakers for multi-wire branch circuits as required by NFPA 70. 

 Provide the following features and accessories where indicated or where required to 
complete installation: 

 Shunt Trip: Provide coil voltage as required for connection to indicated trip 
actuator.  Include coil-clearing contact to break coil circuit when breaker opens. 

 Handle Pad-Lock Provision: For locking circuit breaker handle in OFF position. 

 SOURCE QUALITY CONTROL 

 See Section 01 4000 - Quality Requirements, for additional requirements. 

 Factory test panelboards according to NEMA PB 1. 

EXECUTION 

 EXAMINATION 

 Verify that the ratings and configurations of the panelboards and associated components are 
consistent with the indicated requirements. 

 Verify that mounting surfaces are ready to receive panelboards. 

 Verify that conditions are satisfactory for installation prior to starting work. 

 Verify wall framing for proper spacing for installation of panelboard(s).  Notify Architect of 
improper spacing in writing. 

 Contractor shall be responsible for performing required calculations to determine Arc Flash 
Hazards and providing all appropriate labeling per NFPA 70E. 

 INSTALLATION 

 Perform work in accordance with NECA 1 (general workmanship). 

 Install products in accordance with manufacturer's instructions. 

 Install panelboards in accordance with NECA 407 and NEMA PB 1.1. 

 Arrange equipment to provide minimum clearances in accordance with manufacturer's 
instructions and NFPA 70. 

 Provide required support and attachment in accordance with Section 26 0529. 

 Install panelboards plumb. 

 Install flush-mounted panelboards so that trims fit completely flush to wall with no gaps and 
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rough opening completely covered. 

 Mount panelboards such that the highest position of any operating handle for circuit breakers or 
switches does not exceed 79 inches above the floor or working platform. 

 Mount floor-mounted power distribution panelboards on properly sized 3 inch high concrete pad 
constructed in accordance with Section 03 3000. 

 Provide minimum of two spare 1 inch trade size conduits out of each flush-mounted panelboard 
stubbed into accessible space above ceiling and below floor. 

 Provide grounding and bonding in accordance with Section 26 0526. 
 Terminate branch circuit equipment grounding conductors on solidly bonded equipment 

ground bus only. Do not terminate on isolated/insulated ground bus. 

 Install all field-installed branch devices, components, and accessories. 

 Multi-Wire Branch Circuits: Group grounded and ungrounded conductors together in the 
panelboard as required by NFPA 70. 

 Set field-adjustable circuit breaker tripping function settings as directed. 

 Set field-adjustable ground fault protection pickup and time delay settings as directed. 

 Provide filler plates to cover unused spaces in panelboards. 

 Provide circuit breaker lock-on devices to prevent unauthorized personnel from de-energizing 
essential loads where indicated. Also provide for the following: 

 Emergency and night lighting circuits. 
 Fire detection and alarm circuits. 
 Communications equipment circuits. 
 Intrusion detection and access control system circuits. 
 Video surveillance system circuits. 

 Identify panelboards in accordance with Section 26 0553. 

 FIELD QUALITY CONTROL 

 See Section 01 4000 - Quality Requirements, for additional requirements. 

 Inspect and test in accordance with NETA ATS, except Section 4. 

 Molded Case Circuit Breakers:  Perform inspections and tests listed in NETA ATS, Section 
7.6.1.1 for all main circuit breakers and circuit breakers larger than [_____] amperes. Tests 
listed as optional are not required. 

 Ground Fault Protection Systems: Test in accordance with manufacturer's instructions as 
required by NFPA 70. 

 Test GFCI circuit breakers to verify proper operation. 

 Test shunt trips to verify proper operation. 

 Correct deficiencies and replace damaged or defective panelboards or associated components. 
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 ADJUSTING 

 Adjust tightness of mechanical and electrical connections to manufacturer's recommended 
torque settings. 

 Adjust alignment of panelboard fronts. 

 Load Balancing: For each panelboard, rearrange circuits such that the difference between each 
measured steady state phase load does not exceed 20 percent and adjust circuit directories 
accordingly.  Maintain proper phasing for multi-wire branch circuits. 

 CLEANING 

 Clean dirt and debris from panelboard enclosures and components according to manufacturer's 
instructions. 

 Repair scratched or marred exterior surfaces to match original factory finish. 

END OF SECTION 
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SECTION 26 2726  
 

WIRING DEVICES 

GENERAL 

 SECTION INCLUDES 

 Wall switches. 

 Wall dimmers. 

 Receptacles. 

 Wall plates. 

 Floor box service fittings. 

 RELATED REQUIREMENTS 

 Section 26 0500 -   Common Work Results for Electrical. 

 Section 26 0519 - Low-Voltage Electrical Power Conductors and Cables: Manufactured wiring 
systems for use with access floor boxes with compatible pre-wired connectors. 

 Section 26 0526 - Grounding and Bonding for Electrical Systems. 

 Section 26 0533.16 - Boxes for Electrical Systems. 

 Section 26 0553 - Identification for Electrical Systems: Identification products and requirements. 

 Section 26 0923 - Lighting Control Devices: Devices for automatic control of lighting, including 
occupancy sensors, in-wall time switches, and in-wall interval timers. 

 REFERENCE STANDARDS 

 FS W-C-596 - Connector, Electrical, Power, General Specification for 2017h. 

 FS W-S-896 - Switches, Toggle (Toggle and Lock), Flush-mounted (General Specification) 
2017g. 

 NECA 1 - Standard for Good Workmanship in Electrical Construction 2015. 

 NECA 130 - Standard for Installing and Maintaining Wiring Devices 2010. 

 NEMA WD 1 - General Color Requirements for Wiring Devices 1999 (Reaffirmed 2015). 

 NEMA WD 6 - Wiring Devices - Dimensional Specifications 2016. 

 NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements. 
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 UL 20 - General-Use Snap Switches Current Edition, Including All Revisions. 

 UL 498 - Attachment Plugs and Receptacles Current Edition, Including All Revisions. 

 UL 514D - Cover Plates for Flush-Mounted Wiring Devices Current Edition, Including All 
Revisions. 

 UL 943 - Ground-Fault Circuit-Interrupters Current Edition, Including All Revisions. 

 UL 1472 - Solid-State Dimming Controls Current Edition, Including All Revisions. 

 ADMINISTRATIVE REQUIREMENTS 

 Coordination: 
 Coordinate the placement of outlet boxes with millwork, furniture, equipment, etc. installed 

under other sections or by others. 
 Coordinate wiring device ratings and configurations with the electrical requirements of 

actual equipment to be installed. 
 Coordinate the placement of outlet boxes for wall switches with actual installed door 

swings. 
 Coordinate the installation and preparation of uneven surfaces, such as split face block, to 

provide suitable surface for installation of wiring devices. 
 Notify Architect of any conflicts or deviations from Contract Documents to obtain direction 

prior to proceeding with work. 

 Sequencing: 
 Do not install wiring devices until final surface finishes and painting are complete. 

 SUBMITTALS 

 See Section 01 3000 - Administrative Requirements, for submittal procedures. 

 Product Data: Provide manufacturer's catalog information showing dimensions, colors, and 
configurations. 

 Field Quality Control Test Reports. 

 Manufacturer's Installation Instructions: Indicate application conditions and limitations of use 
stipulated by product testing agency. Include instructions for storage, handling, protection, 
examination, preparation, and installation of product. 

 Operation and Maintenance Data: 
 GFCI Receptacles: Include information on status indicators. 

 QUALITY ASSURANCE 

 Comply with requirements of NFPA 70. 

 Products: Listed, classified, and labeled as suitable for the purpose intended. 

 DELIVERY, STORAGE, AND PROTECTION 
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 Store in a clean, dry space in original manufacturer's packaging until ready for installation. 

PRODUCTS 

 WIRING DEVICE APPLICATIONS 

 Provide wiring devices suitable for intended use and with ratings adequate for load served. 

 For single receptacles installed on an individual branch circuit, provide receptacle with ampere 
rating not less than that of the branch circuit. 

 Provide weather resistant GFCI receptacles with specified weatherproof covers for receptacles 
installed outdoors or in damp or wet locations. 

 Provide GFCI protection for receptacles installed within 6 feet of sinks. 

 Provide GFCI protection for receptacles serving electric drinking fountains. 

 WIRING DEVICE FINISHES 

 Provide wiring device finishes as described below unless otherwise indicated. 

 Wiring Devices Installed on light colored walls: White with white nylon wall plate. 

 Wiring Devices Installed on dark colored walls: Brown with brown nylon wall plate. 

 Wiring Devices Installed on black walls:  Black with black nylon wall plate. 

 Wiring Devices Installed in Unfinished Spaces: Gray with galvanized steel wall plate. 

 Wiring Devices Installed in Wet or Damp Locations: Gray with specified weatherproof cover. 

 WALL SWITCHES 

 Wall Switches - General Requirements:  AC only, quiet operating, general-use snap switches 
with silver alloy contacts, complying with NEMA WD 1 and NEMA WD 6, and listed as 
complying with UL 20 and where applicable, FS W-S-896; types as indicated on the drawings. 

 Wiring Provisions: Terminal screws for side wiring and screw actuated binding clamp for 
back wiring with separate ground terminal screw. 

 Standard Wall Switches: Industrial specification grade, 20 A, 120/277 V with standard toggle 
type switch actuator and maintained contacts; single pole single throw, double pole single 
throw, three way, or four way as indicated on the drawings. 

 Products: 

 Pass & Seymour (Legrand):  PS20AC. 
 Leviton: 1221-2. 
 Cooper: AH1221 
 Hubbell HBL: 1221. 
 Substitutions: See Section 01 6000 - Product Requirements. 

 Lighted Wall Switches:  Industrial specification grade, 20 A, 120/277 V with illuminated standard 
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toggle type switch actuator and maintained contacts; illuminated with load off; single pole 
single throw, double pole single throw, three way, or four way as indicated on the drawings. 

 Pilot Light Wall Switches:  Industrial specification grade, 20 A, 120/277 V with red illuminated 
standard toggle type switch actuator and maintained contacts; illuminated with load on; single 
pole single throw, double pole single throw, three way, or four way as indicated on the 
drawings. 

 Momentary Contact Wall Switches: Industrial specification grade, 20 A, 120/277 V with toggle 
type three position switch actuator and momentary contacts; single pole double throw, off with 
switch actuator in center position. 

 Products: 

 Cooper: 1895W. 
 Hubbell: HBL1556W. 
 Legrand: 1250W. 

 WALL DIMMERS 

 Wall Dimmers - General Requirements: Provide dimmer switches of the same brand as lighting 
control system.  Solid-state with continuous full-range even control following square law 
dimming curve, integral radio frequency interference filtering, power failure preset memory, air 
gap switch accessible without removing wall plate, complying with NEMA WD 1 and NEMA 
WD 6, and listed as complying with UL 1472; types and ratings suitable for load controlled as 
indicated on the drawings. 

 RECEPTACLES 

 Receptacles - General Requirements: Self-grounding, complying with NEMA WD 1 and NEMA 
WD 6, and listed as complying with UL 498, and where applicable, FS W-C-596; types as 
indicated on the drawings. 

 Wiring Provisions: Terminal screws for side wiring or screw actuated binding clamp for 
back wiring with separate ground terminal screw. 

 NEMA configurations specified are according to NEMA WD 6. 

 Convenience Receptacles: 
 Standard Convenience Receptacles: Industrial specification grade, 15A, 125V, NEMA 5-

15R; single or duplex as indicated on the drawings. 

 Products - Decora (Rectangular) Style: 
 Cooper: 6262W. 
 Hubbell: HBL2152WA. 
 Leviton: 16252-W. 
 Pass & Seymour:  26252-W. 

 Products - Standard Style: 
 Cooper: TR5262 
 Hubbell: BR20. 
 Leviton: TBR20. 
 Pass & Seymour:  TR20. 

 Range receptacles: 
 Flush mounted, straight blade, 50A, 125/250V, 3-pole 4-wire grounding, NEMA 14-50R, 

complete with plate. 
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 Products: 
 Cooper: 1258. 
 Hubbell: HBL9450A. 
 Leviton: 279. 
 Pass & Seymour:  3894. 

 Clothes Dryer receptacles: 
 Flush mounted, straight blade, 30A, 125/250V, 3-pole 4-wire grounding, NEMA 14-30R, 

complete with plate. 
 Products: 

 Cooper: 1257 
 Hubbell: HBL9430A. 
 Leviton: 278. 
 Pass & Seymour:  3864. 

 Weather Resistant Convenience Receptacles:  Industrial specification grade, 20A, 125V, NEMA 
5-20R, listed and labeled as weather resistant type complying with UL 498 Supplement SE 
suitable for installation in damp or wet locations; single or duplex as indicated on the drawings. 

 Tamper Resistant Convenience Receptacles: Industrial specification grade, 20A, 125V, NEMA 
5-20R, listed and labeled as tamper resistant type; single or duplex as indicated on the 
drawings. 

 All outlets for meetinghouse application shall be tamper resistant 

 GFCI Receptacles: 
 GFCI Receptacles - General Requirements: Self-testing, with feed-through protection and 

light to indicate ground fault tripped condition and loss of protection; listed as complying 
with UL 943, class A. 

 Standard GFCI Receptacles:  Industrial specification grade, duplex, 15A, 125V, NEMA 5-
15R, rectangular decorator style. 

 Products: 
 Cooper: GF15W 
 Hubbell: GF5252WA. 
 Leviton: 8599-W. 
 Pass & Seymour:  1594-W. 

 Weather Resistant GFCI Receptacles:  Industrial specification grade, duplex, 20A, 125V, 
NEMA 5-20R, rectangular decorator style, listed and labeled as weather resistant type 
complying with UL 498 Supplement SE suitable for installation in damp or wet locations. 

 Tamper Resistant GFCI Receptacles: Industrial specification grade, duplex, 20A, 125V, 
NEMA 5-20R, rectangular decorator style, listed and labeled as tamper resistant type. 

 Locking Receptacles: Industrial specification grade. 
 Motorized Basketball Backstop receptacle: 

 Flush mounted, locking, 20A, 125/250V, 3-pole 4-wire grounding, NEMA L14-20R, 
complete with plate. 

 Products: 
 Cooper: CWL1420R 
 Hubbell: HBL2410. 
 Leviton: 2410. 
 Pass & Seymour:  L1420-R. 

 Dry Pack Equipment receptacle: 

 Flush mounted, locking, 20A, 125V, grounding, NEMA L5-20R, complete with plate. 
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 Products: 
 Hubbell: HBL23105W with HBL2030AP straight wall box adapter. 

 WALL PLATES 

 Wall Plates: Comply with UL 514D. 
 Configuration: One piece cover as required for quantity and types of corresponding wiring 

devices. 
 Size: Standard. 
 Screws: Metal with slotted heads finished to match wall plate finish. 

 Weatherproof Covers for Wet Locations: Gasketed, cast aluminum, with hinged lockable cover 
and corrosion-resistant screws; listed as suitable for use in wet locations while in use with 
attachment plugs connected and identified as extra-duty type. 

 Products: 

 Hubbell: WP26MH, horizontal; WP26M, vertical. 
 Intermatic: WP1010HMC, horizontal; WP1010MC, vertical. 
 Red Dot: CKMG, horizontal; CKMGV, vertical. 

 FLOOR BOX SERVICE FITTINGS 

 Manufacturers: 
 Hubbell Incorporated; [______]:  www.hubbell.com/#sle. 
 Thomas & Betts Corporation; [______]:  www.tnb.com/#sle. 
 Wiremold, a brand of Legrand North America, Inc; [______]:  www.legrand.us/#sle. 

 Description: Service fittings compatible with floor boxes provided under Section 26 0533.16 with 
components, adapters, and trims required for complete installation. 

EXECUTION 

 EXAMINATION 

 Verify that field measurements are as indicated. 

 Verify that outlet boxes are installed in proper locations and at proper mounting heights and are 
properly sized to accommodate devices and conductors in accordance with NFPA 70. 

 Verify that wall openings are neatly cut and will be completely covered by wall plates. 

 Verify that final surface finishes are complete, including painting. 

 Verify that branch circuit wiring installation is completed, tested, and ready for connection to 
wiring devices. 

 Verify that conditions are satisfactory for installation prior to starting work. 

 PREPARATION 

 Provide extension rings to bring outlet boxes flush with finished surface. 
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 Clean dirt, debris, plaster, and other foreign materials from outlet boxes. 

 INSTALLATION 

 Perform work in accordance with NECA 1 (general workmanship) and, where applicable, NECA 
130, including mounting heights specified in those standards unless otherwise indicated. 

 Coordinate locations of outlet boxes provided under Section 26 0533.16 as required for 
installation of wiring devices provided under this section. 

 Mounting heights: Refer to section 26 0533.16 - Boxes for Electrical Systems for device 
mounting heights. 

 Orient outlet boxes for vertical installation of wiring devices unless otherwise indicated. 
 Where multiple receptacles, wall switches, or wall dimmers are installed at the same 

location and at the same mounting height, gang devices together under a common wall 
plate. 

 Install wiring devices in accordance with manufacturer's instructions. 

 Install permanent barrier between ganged wiring devices when voltage between adjacent 
devices exceeds 300 V. 

 Where required, connect wiring devices using pigtails not less than 6 inches long. Do not 
connect more than one conductor to wiring device terminals. 

 Connect wiring devices by wrapping conductor clockwise 3/4 turn around screw terminal and 
tightening to proper torque specified by the manufacturer. Where present, do not use push-in 
pressure terminals that do not rely on screw-actuated binding. 

 Unless otherwise indicated, connect wiring device grounding terminal to branch circuit 
equipment grounding conductor and to outlet box with bonding jumper. 

 Provide GFCI receptacles with integral GFCI protection at each location indicated. Do not use 
feed-through wiring to protect downstream devices. 

 Install wiring devices plumb and level with mounting yoke held rigidly in place. 

 Install wall switches with OFF position down. 

 Install wall dimmers to achieve full rating specified and indicated after derating for ganging as 
instructed by manufacturer. 

 Do not share neutral conductor on branch circuits utilizing wall dimmers. 

 Install vertically mounted receptacles with grounding pole on bottom and horizontally mounted 
receptacles with grounding pole on left. 

 Install wall plates to fit completely flush to wall with no gaps and rough opening completely 
covered without strain on wall plate. Repair or reinstall improperly installed outlet boxes or 
improperly sized rough openings. Do not use oversized wall plates in lieu of meeting this 
requirement. 

 Install blank wall plates on junction boxes and on outlet boxes with no wiring devices installed or 
designated for future use. 
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 FIELD QUALITY CONTROL 

 See Section 01 4000 - Quality Requirements, for additional requirements. 

 Inspect each wiring device for damage and defects. 

 Operate each wall switch, wall dimmer, and fan speed controller with circuit energized to verify 
proper operation. 

 Test each receptacle to verify operation and proper polarity. 

 Test each GFCI receptacle for proper tripping operation according to manufacturer's 
instructions. 

 Correct wiring deficiencies and replace damaged or defective wiring devices. 

 ADJUSTING 

 Adjust devices and wall plates to be flush and level. 

 Adjust presets for wall dimmers according to manufacturer's instructions as directed by 
Architect. 

 CLEANING 

 Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match 
original factory finish. 

END OF SECTION 
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SECTION 26 2813  
 

FUSES 

GENERAL 

 SECTION INCLUDES 

 Fuses. 

 RELATED REQUIREMENTS 

 Section 26 2416 - Panelboards: Fusible switches. 

 Section 26 2816.16 - Enclosed Switches: Fusible switches. 

 Section 26 2913 - Enclosed Controllers: Fusible switches. 

 REFERENCE STANDARDS 

 NEMA FU 1 - Low Voltage Cartridge Fuses 2012. 

 NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements. 

 UL 248-1 - Low-Voltage Fuses - Part 1: General Requirements Current Edition, Including All 
Revisions. 

 UL 248-4 - Low-Voltage Fuses - Part 4: Class CC Fuses Current Edition, Including All 
Revisions. 

 UL 248-12 - Low-Voltage Fuses - Part 12: Class R Fuses Current Edition, Including All 
Revisions. 

 ADMINISTRATIVE REQUIREMENTS 

 Coordination: 
 Coordinate fuse clips furnished in equipment provided under other sections for 

compatibility with indicated fuses. 

 Fusible Enclosed Switches: See Section 26 2816.16. 
 Coordinate fuse requirements according to manufacturer's recommendations and 

nameplate data for actual equipment to be installed. 
 Notify Architect of any conflicts with or deviations from Contract Documents. Obtain 

direction before proceeding with work. 

 SUBMITTALS 

 See Section 01 3000 - Administrative Requirements, for submittal procedures. 
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 Product Data: Provide manufacturer's standard data sheets including voltage and current 
ratings, interrupting ratings, time-current curves, and current limitation curves. 

 Maintenance Materials:   Furnish the following for Owner's use in maintenance of project. 
 See Section 01 6000 - Product Requirements, for additional provisions. 
 Extra Fuses: One set(s) of three for each type and size installed. 
 Fuse Pullers: One set(s) compatible with each type and size installed. 

 QUALITY ASSURANCE 

 Comply with requirements of NFPA 70. 

PRODUCTS 

 MANUFACTURERS 

 Bussmann, a division of Eaton Corporation:  www.cooperindustries.com/#sle. 

 Littelfuse, Inc:  www.littelfuse.com/#sle. 

 Edison, a division of Eaton Corporation:  www.cooperindustries.com/#sle. 

 Ferraz Shawmut: www.ferrazshawmut.com. 

 APPLICATIONS 

 General Purpose Branch Circuits:  Class RK1, time-delay. 

 Individual Motor Branch Circuits:  Class RK1, time-delay. 

 Primary Protection for Control Transformers:  Class CC, time-delay. 

 FUSES 

 Provide products listed, classified, and labeled as suitable for the purpose intended. 

 Unless specifically indicated to be excluded, provide fuses for all fusible equipment as required 
for a complete operating system. 

 Provide fuses of the same type, rating, and manufacturer within the same switch. 

 Comply with UL 248-1. 

 Unless otherwise indicated, provide cartridge type fuses complying with NEMA FU 1, Class and 
ratings as indicated. 

 Voltage Rating: Suitable for circuit voltage. 

 Class R Fuses: Comply with UL 248-12. 

 Class CC Fuses: Comply with UL 248-4. 
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EXECUTION 

 EXAMINATION 

 Verify that fuse ratings are consistent with circuit voltage and manufacturer's recommendations 
and nameplate data for equipment. 

 Verify that conditions are satisfactory for installation prior to starting work. 

 INSTALLATION 

 Do not install fuses until circuits are ready to be energized. 

 Install fuses with label oriented such that manufacturer, type, and size are easily read. 

END OF SECTION 
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SECTION 26 2816.16  
 

ENCLOSED SWITCHES 

GENERAL 

 SECTION INCLUDES 

 Enclosed safety switches. 

 RELATED REQUIREMENTS 

 Section 26 0500 -   Common Work Results for Electrical. 

 Section 26 0526 - Grounding and Bonding for Electrical Systems. 

 Section 26 0529 - Hangers and Supports for Electrical Systems. 

 Section 26 0553 - Identification for Electrical Systems:  Identification products and 
requirements. 

 Section 26 0573 - Power System Studies:  Additional criteria for the selection of equipment and 
associated protective devices specified in this section. 

 Section 26 2813 - Fuses. 

 REFERENCE STANDARDS 

 NECA 1 - Standard for Good Workmanship in Electrical Construction 2015. 

 NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum) 2018. 

 NEMA KS 1 - Heavy Duty Enclosed and Dead-Front Switches (600 Volts Maximum) 2013. 

 NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems 
2017. 

 NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements. 

 UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations Current 
Edition, Including All Revisions. 

 UL 50E - Enclosures for Electrical Equipment, Environmental Considerations Current Edition, 
Including All Revisions. 

 UL 98 - Enclosed and Dead-Front Switches Current Edition, Including All Revisions. 

 UL 869A - Reference Standard for Service Equipment Current Edition, Including All Revisions. 
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 ADMINISTRATIVE REQUIREMENTS 

 Coordination: 
 Coordinate the work with other trades.  Avoid placement of ductwork, piping, equipment, 

or other potential obstructions within the dedicated equipment spaces and within working 
clearances for electrical equipment required by NFPA 70. 

 Coordinate arrangement of electrical equipment with the dimensions and clearance 
requirements of the actual equipment to be installed. 

 Verify with manufacturer that conductor terminations are suitable for use with the 
conductors to be installed. 

 Notify Architect of any conflicts with or deviations from Contract Documents. Obtain 
direction before proceeding with work. 

 SUBMITTALS 

 See Section 01 3000 - Administrative Requirements, for submittal procedures. 

 Product Data:  Provide manufacturer's standard catalog pages and data sheets for enclosed 
switches and other installed components and accessories. 

 Shop Drawings:  Indicate outline and support point dimensions, voltage and current ratings, 
short circuit current ratings, conduit entry locations, conductor terminal information, and 
installed features and accessories. 

 Include dimensioned plan and elevation views of enclosed switches and adjacent 
equipment with all required clearances indicated. 

 Field Quality Control Test Reports. 

 Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use 
stipulated by product testing agency.  Include instructions for storage, handling, protection, 
examination, preparation, installation, and starting of product. 

 Project Record Documents:  Record actual locations of enclosed switches. 

 Maintenance Data:  Include information on replacement parts and recommended maintenance 
procedures and intervals. 

 Maintenance Materials:   Furnish the following for Owner's use in maintenance of project. 
 See Section 01 6000 - Product Requirements, for additional provisions. 
 See Section 26 2813 for requirements for spare fuses and spare fuse cabinets. 

 QUALITY ASSURANCE 

 Comply with requirements of NFPA 70. 

 Maintain at the project site a copy of each referenced document that prescribes execution 
requirements. 

 Product Listing Organization Qualifications:  An organization recognized by OSHA as a 
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having 
jurisdiction. 

 DELIVERY, STORAGE, AND HANDLING 
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 Store in a clean, dry space.  Maintain factory wrapping or provide an additional heavy canvas or 
heavy plastic cover to protect units from dirt, water, construction debris, and traffic. 

 Handle carefully in accordance with manufacturer's written instructions to avoid damage to 
enclosed switch internal components, enclosure, and finish. 

 FIELD CONDITIONS 

 Maintain ambient temperature between -22 degrees F and 104 degrees F during and after 
installation of enclosed switches. 

PRODUCTS 

 MANUFACTURERS 

 ABB/GE:  www.geindustrial.com/#sle. 

 Eaton Corporation:  www.eaton.com/#sle. 

 Schneider Electric; Square D Products:  www.schneider-electric.us/#sle. 

 Siemens Industry, Inc:  www.usa.siemens.com/#sle. 

 Source Limitations:  Furnish enclosed switches and associated components produced by the 
same manufacturer as the other electrical distribution equipment used for this project and 
obtained from a single supplier. 

 ENCLOSED SAFETY SWITCHES 

 Description:  Quick-make, quick-break enclosed safety switches listed and labeled as complying 
with UL 98; heavy duty; ratings, configurations, and features as indicated on the drawings. 

 Provide products listed, classified, and labeled as suitable for the purpose intended. 

 Unless otherwise indicated, provide products suitable for continuous operation under the 
following service conditions: 

 Altitude:  Less than 6,600 feet. 
 Ambient Temperature: Between -22 degrees F and 104 degrees F. 

 Horsepower Rating:  Suitable for connected load. 

 Voltage Rating:  Suitable for circuit voltage. 

 Short Circuit Current Rating: 
 Provide enclosed safety switches, when protected by the fuses or supply side overcurrent 

protective devices to be installed, with listed short circuit current rating not less than the 
available fault current at the installed location as determined by short circuit study 
performed in accordance with Section 26 0573. 

 Minimum Ratings: 

 Switches Protected by Class H Fuses:  10,000 rms symmetrical amperes. 
 Heavy Duty Single Throw Switches Protected by Class R, Class J, Class L, or Class 
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T Fuses:  200,000 rms symmetrical amperes. 

 Enclosed Safety Switches Used for Service Entrance:  Listed and labeled as suitable for use as 
service equipment according to UL 869A. 

 Provide with switch blade contact position that is visible when the cover is open. 

 Fuse Clips for Fusible Switches:  As required to accept fuses indicated. 
 Where NEMA Class R fuses are installed, provide rejection feature to prevent installation 

of fuses other than Class R. 

 Conductor Terminations:  Suitable for use with the conductors to be installed. 

 Provide insulated, groundable fully rated solid neutral assembly where a neutral connection is 
required, with a suitable lug for terminating each neutral conductor. 

 Provide solidly bonded equipment ground bus in each enclosed safety switch, with a suitable 
lug for terminating each equipment grounding conductor. 

 Enclosures:  Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E. 
 Environment Type per NEMA 250: Unless otherwise indicated, as specified for the 

following installation locations: 

 Indoor Clean, Dry Locations:  Type 1. 
 Outdoor Locations:  Type 3R. 

 Provide safety interlock to prevent opening the cover with the switch in the ON position with 
capability of overriding interlock for testing purposes. 

 Heavy Duty Switches: 
 Comply with NEMA KS 1. 
 Conductor Terminations: 

 Provide mechanical lugs unless otherwise indicated. 
 Provide compression lugs where indicated. 
 Lug Material:  Aluminum, suitable for terminating aluminum or copper conductors. 

 Provide externally operable handle with means for locking in the OFF position, capable of 
accepting three padlocks. 

 Provide the following features and accessories where indicated or where required to complete 
installation: 

 Hubs:  As required for environment type; sized to accept conduits to be installed. 
 Auxiliary Switch:  SPDT switch suitable for connection to system indicated, with auxiliary 

contact operation before switch blades open and after switch blades close. 

EXECUTION 

 EXAMINATION 

 Verify that the ratings of the enclosed switches are consistent with the indicated requirements. 

 Verify that mounting surfaces are ready to receive enclosed safety switches. 

 Verify that conditions are satisfactory for installation prior to starting work. 
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 INSTALLATION 

 Install products in accordance with manufacturer's instructions. 

 Perform work in accordance with NECA 1 (general workmanship). 

 Arrange equipment to provide minimum clearances in accordance with manufacturer's 
instructions and NFPA 70. 

 Provide required support and attachment in accordance with Section 26 0529. 

 Install enclosed switches plumb. 

 Except where indicated to be mounted adjacent to the equipment they supply, mount enclosed 
switches such that the highest position of the operating handle does not exceed 79 inches 
above the floor or working platform. 

 Provide grounding and bonding in accordance with Section 26 0526. 

 Provide fuses complying with Section 26 2813 for fusible switches as indicated or as required 
by equipment manufacturer's recommendations. 

 Identify enclosed switches in accordance with Section 26 0553. 

 Furnace disconnect:  Provide single pole wall switch.  Refer to Section 26 2726 - Wiring 
Devices for requirements. 

 Install furnace disconnects on furnace at location where it is accessible from front of unit 
and it does not interfere with unit’s operation. 

 Unit Heater disconnect:  Provide manual starter with thermal overload relay.  Provide overload 
relay to match motor full load amps.  Refer to Section 26 2913 - Enclosed Controllers for 
requirements. 

 FIELD QUALITY CONTROL 

 See Section 01 4000 - Quality Requirements, for additional requirements. 

 Inspect and test in accordance with NETA ATS, except Section 4. 

 Perform inspections and tests listed in NETA ATS, Section 7.5.1.1. 

 Correct deficiencies and replace damaged or defective enclosed safety switches or associated 
components. 

 ADJUSTING 

 Adjust tightness of mechanical and electrical connections to manufacturer's recommended 
torque settings. 

 CLEANING 

 Clean dirt and debris from switch enclosures and components according to manufacturer's 
instructions. 
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 Repair scratched or marred exterior surfaces to match original factory finish. 

END OF SECTION 
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SECTION 26 2913  
 

ENCLOSED CONTROLLERS 

GENERAL 

 SECTION INCLUDES 

 Enclosed NEMA controllers for low-voltage (600 V and less) applications: 
 Magnetic motor starters. 
 Manual motor starters. 

 Overcurrent protective devices for motor controllers, including overload relays. 

 Control accessories: 
 Auxiliary contacts. 
 Pilot devices. 
 Control power transformers. 

 RELATED REQUIREMENTS 

 Division 23: Motor starters and thermal units included as part of mechanical equipment. 

 Division 23: Auxiliary contacts. 

 Section 26 0500 -   Common Work Results for Electrical. 

 Section 26 0526 - Grounding and Bonding for Electrical Systems. 

 Section 26 0529 - Hangers and Supports for Electrical Systems. 

 Section 26 0553 - Identification for Electrical Systems: Identification products and requirements. 

 Section 26 0573 - Power System Studies: Additional criteria for the selection and adjustment of 
equipment and associated protective devices specified in this section. 

 Section 26 2813 - Fuses: Fuses for fusible switches. 

 REFERENCE STANDARDS 

 NECA 1 - Standard for Good Workmanship in Electrical Construction 2015. 

 NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum) 2018. 

 NEMA ICS 2 - Industrial Control and Systems Controllers, Contactors and Overload Relays 
Rated 600 Volts 2000, with Errata (2008). 

 NEMA ICS 5 - Industrial Control and Systems: Control Circuit and Pilot Devices 2017. 

 NEMA ICS 6 - Industrial Control and Systems: Enclosures 1993 (Reaffirmed 2016). 
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 NEMA KS 1 - Heavy Duty Enclosed and Dead-Front Switches (600 Volts Maximum) 2013. 

 NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems 
2017. 

 NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements. 

 UL 98 - Enclosed and Dead-Front Switches Current Edition, Including All Revisions. 

 UL 60947-1 - Low-Voltage Switchgear and Control gear - Part 1: General Rules Current Edition, 
Including All Revisions. 

 UL 60947-4-1 - Low-Voltage Switchgear and Control gear - Part 4-1: Contactors and Motor-
starters - Electromechanical Contactors and Motor-starters Current Edition, Including All 
Revisions. 

 ADMINISTRATIVE REQUIREMENTS 

 Coordination: 
 Coordinate the work with other trades to avoid placement of ductwork, piping, equipment, 

or other potential obstructions within the dedicated equipment spaces and working 
clearances required by NFPA 70. 

 Coordinate the work to provide motor controllers and associated overload relays suitable 
for use with the actual motors to be installed. 

 Coordinate the work to provide controllers and associated wiring suitable for interface with 
control devices to be installed. 

 Coordinate arrangement of electrical equipment with the dimensions and clearance 
requirements of the actual equipment to be installed. 

 Verify with manufacturer that conductor terminations are suitable for use with the 
conductors to be installed. 

 Notify Architect of any conflicts with or deviations from Contract Documents. Obtain 
direction before proceeding with work. 

 SUBMITTALS 

 See Section 01 3000 - Administrative Requirements, for submittal procedures. 

 Product Data: Provide manufacturer's standard catalog pages and data sheets for motor 
controllers, enclosures, overcurrent protective devices, and other installed components and 
accessories. 

 Shop Drawings: Indicate dimensions, voltage, controller sizes, short circuit current ratings, 
conduit entry locations, conductor terminal information, and installed features and 
accessories. 

 Include dimensioned plan and elevation views of enclosed controllers and adjacent 
equipment with all required clearances indicated. 

 Include wiring diagrams showing all factory and field connections. 

 Manufacturer's Installation Instructions: Indicate application conditions and limitations of use 
stipulated by product testing agency.  Include instructions for storage, handling, protection, 
examination, preparation, and installation of product. 

 Field Quality Control Test Reports. 
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 Project Record Documents: Record actual installed locations of controllers and final equipment 
settings. 

 Include nameplate data of actual installed motors and associated overload relay 
selections and settings. 

 Maintenance Data: Include information on replacement parts and recommended maintenance 
procedures and intervals. 

 QUALITY ASSURANCE 

 Comply with requirements of NFPA 70. 

 DELIVERY, STORAGE, AND HANDLING 

 Store in a clean, dry space.  Maintain factory wrapping or provide an additional heavy canvas or 
heavy plastic cover to protect units from dirt, water, construction debris, and traffic. 

 Handle carefully in accordance with manufacturer's written instructions to avoid damage to 
internal components, enclosure, and finish. 

 FIELD CONDITIONS 

 Maintain field conditions within required service conditions during and after installation. 

PRODUCTS 

 MANUFACTURERS 

 ABB/GE:  www.geindustrial.com/#sle. 

 Eaton Corporation:  www.eaton.com/#sle. 

 Schneider Electric; Square D Products:  www.schneider-electric.us/#sle. 

 Siemens Industry, Inc:  www.usa.siemens.com/#sle. 

 Source Limitations: Furnish enclosed motor controllers and associated components produced 
by the same manufacturer as the other electrical distribution equipment used for this project 
and obtained from a single supplier. 

 ENCLOSED CONTROLLERS 

 Provide enclosed controller assemblies consisting of all required components, control power 
transformers, instrumentation and control wiring, accessories, etc. as necessary for a 
complete operating system. 

 Provide products listed, classified, and labeled as suitable for the purpose intended. 

 Description: Enclosed controllers complying with NEMA ICS 2 and listed and labeled as 
complying with UL 60947-1 and UL 60947-4-1; ratings, configurations and features as 
indicated on the drawings. 
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 Service Conditions: 
 Provide controllers and associated components suitable for operation at indicated ratings 

under the service conditions at the installed location. 

 Short Circuit Current Rating: 
 Provide controllers with listed short circuit current rating not less than the available fault 

current at the installed location as determined by short circuit study performed in 
accordance with Section 26 0573. 

 Conductor Terminations: Suitable for use with the conductors to be installed. 

 Enclosures: 
 Comply with NEMA ICS 6. 
 Environment Type per NEMA 250: Unless otherwise indicated, as specified for the 

following installation locations: 

 Indoor Clean, Dry Locations: Type 1. 
 Outdoor Locations: Type 3R. 

 Finish: Manufacturer's standard unless otherwise indicated. 

 Magnetic Motor Starters: Combination type unless otherwise indicated. 
 Combination Magnetic Motor Starters: NEMA ICS 2, Class A combination motor 

controllers with magnetic contactor(s), externally operable disconnect and overload 
relay(s). 

 Configuration: Full-voltage non-reversing unless otherwise indicated. 
 Disconnects: Disconnect switch type. 

 Disconnect Switches: Fusible type unless otherwise indicated. 
 Provide externally operable handle with means for locking in the OFF position. 

Provide safety interlock to prevent opening the cover with the disconnect in the ON 
position with capability of overriding interlock for testing purposes. 

 Provide auxiliary interlock for disconnection of external control power sources where 
applicable. 

 Overload Relays: Solid-state type unless otherwise indicated. 
 Pilot Devices Required: 

 Furnish local pilot devices for each unit as specified below unless otherwise 
indicated on drawings. 

 Single-Speed, Non-Reversing Starters: 
 Pushbuttons:  START-STOP. 
 Selector Switches:  HAND/OFF/AUTO. 
 Indicating Lights:  Red ON. 

 Two Speed Motor Starters: 
 Designed for separate winding variable torque motors. 
 High / low push button switch to select fan speed when operating in hand mode. 
 Green high and red low speed run lights.  Lights shall also be labeled. 
 Separate overload units for high and low speed windings. 
 Mechanical interlocks to prevent engaging both windings simultaneously. 
 Provide time delay relay adjustable from 15 seconds to one minute for delay of starting 

motors when changing speeds. 

 Duplex Motor Starter: 
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 Alternate operation of each pump upon each successive starting. 
 Starting of second motor upon shutdown or failure of running motor. 
 Red run lights for each motor. 
 Wiring for control from single pole pilot device. 
 Receive power supply for both motors from single feeder.  Under no conditions shall both 

motors run simultaneously. 

 OVERCURRENT PROTECTIVE DEVICES 

 Overload Relays: 
 Provide overload relays and, where applicable, associated current elements/heaters, 

selected according to actual installed motor nameplate data, in accordance with 
manufacturer's recommendations and NFPA 70; include consideration for motor service 
factor and ambient temperature correction, where applicable. 

 Inverse-Time Trip Class Rating: Class 20 unless otherwise indicated or required. 
 Trip-free operation. 
 Visible trip indication. 
 Resettable. 

 Employ manual reset unless otherwise indicated. 
 Do not employ automatic reset with two-wire control. 

 Solid-State Overload Relays: 

 Adjustable full load current; over full range of starter's capacity. 
 Phase loss protection. 
 Phase imbalance protection. 
 Ambient temperature insensitive. 
 Thermal memory. 
 Trip test function. 
 Provide isolated alarm contact. 
 Adjustment dial tamper guard. 

 Fusible Disconnect Switches: 
 Description: Quick-make, quick-break, dead-front fusible switch units complying with 

NEMA KS 1 and listed and labeled as complying with UL 98; ratings, configurations, and 
features as indicated on the drawings. 

 Fuse Clips: As required to accept indicated fuses. 
 Provide externally operable handle with means for locking in the OFF position. Provide 

means for locking switch cover in the closed position. Provide safety interlock to prevent 
opening the cover with the switch in the ON position with capability of overriding interlock 
for testing purposes. 

 CONTROL ACCESSORIES 

 Auxiliary Contacts: 
 Comply with NEMA ICS 5. 
 Provide number and type of contacts indicated or required to perform necessary 

functions, including holding (seal-in) circuit and interlocking, plus one normally open (NO) 
and one normally closed (NC) spare contact for each magnetic motor starter, minimum. 

 Pilot Devices: 
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 Comply with NEMA ICS 5; heavy-duty type. 
 Pushbuttons: Unless otherwise indicated, provide momentary, non-illuminated type with 

flush button operator; normally open or normally closed as indicated or as required. 
 Selector Switches: Unless otherwise indicated, provide maintained, non-illuminated type 

with knob operator; number of switch positions as indicated or as required. 
 Indicating Lights: Push-to-test type unless otherwise indicated. 
 Provide LED lamp source for indicating lights and illuminated devices. 

 Control Power Transformers: 
 Size to accommodate burden of contactor coil(s) and all connected auxiliary devices, 

100VA, 120/24V. 
 Include primary and secondary fuses. 

EXECUTION 

 EXAMINATION 

 Verify that field measurements are as indicated. 

 Verify that ratings of enclosed controllers are consistent with the indicated requirements. 

 Verify that mounting surfaces are ready to receive enclosed controllers. 

 Verify that conditions are satisfactory for installation prior to starting work. 

 INSTALLATION 

 Install products in accordance with manufacturer's instructions. 

 Install controllers in accordance with NECA 1 (general workmanship). 

 Arrange equipment to provide minimum clearances in accordance with manufacturer's 
instructions and NFPA 70. 

 Provide required support and attachment in accordance with Section 26 0529. 

 Install enclosed controllers plumb and level. 

 Provide grounding and bonding in accordance with Section 26 0526. 

 Install all field-installed devices, components, and accessories. 

 Provide fuses complying with Section 26 2813 for fusible switches as indicated. 

 Where accessories are not self-powered, provide control power source as indicated or as 
required to complete installation. 

 Set field-adjustable controllers and associated components according to installed motor 
requirements, in accordance with manufacturer's recommendations and NFPA 70. 

 Identify enclosed controllers in accordance with Section 26 0553. 



500031920010101 August 2021 Kalihi Chapel AC Replacement 
 
 

Enclosed Controllers  - 7 - 26 2913 

 FIELD QUALITY CONTROL 

 See Section 01 4000 - Quality Requirements, for additional requirements. 

 Inspect and test in accordance with NETA ATS, except Section 4. 

 Motor Starters: Perform inspections and tests listed in NETA ATS, Section 7.16.1.1. Tests listed 
as optional are not required. 

 Fusible Switches: Perform inspections and tests listed in NETA ATS, Section 7.5.1.1. 

 Correct deficiencies and replace damaged or defective enclosed controllers or associated 
components. 

 ADJUSTING 

 Adjust tightness of mechanical and electrical connections to manufacturer's recommended 
torque settings. 

 CLEANING 

 Clean dirt and debris from controller enclosures and components according to manufacturer's 
instructions. 

 Repair scratched or marred exterior surfaces to match original factory finish. 

 CLOSEOUT ACTIVITIES 

 See Section 01 7800 - Closeout Submittals, for closeout submittals. 

 See Section 01 7900 - Demonstration and Training, for additional requirements. 

 Demonstration: Demonstrate proper operation of controllers to Owner, and correct deficiencies 
or make adjustments as directed. 

 PROTECTION 

 Protect installed enclosed controllers from subsequent construction operations. 

END OF SECTION 
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SECTION 26 5100  
INTERIOR LIGHTING 

GENERAL 

 SECTION INCLUDES 

 Interior luminaires. 

 Emergency lighting units. 

 Exit signs. 

 Ballasts and drivers. 

 Fluorescent emergency power supply units. 

 Lamps. 

 RELATED REQUIREMENTS 

 Section 09 5100 - Acoustical Ceilings. 

 Section 26 0529 - Hangers and Supports for Electrical Systems. 

 Section 26 0533.16 - Boxes for Electrical Systems. 

 Section 26 0500 -   Common Work Results for Electrical. 

 Section 26 0553 - Identification for Electrical Systems: Identification products and requirements. 

 Section 26 0918 - Remote Control Switching Devices: Remote controls for lighting, including 
network lighting controls, programmable relay panels, and remote control switching relays. 

 Section 26 0923 - Lighting Control Devices. 

 Section 26 5600 - Exterior Lighting. 

 REFERENCE STANDARDS 

 47 CFR 15 - Radio Frequency Devices current edition. 

 ANSI C78.377-2015 - American National Standard for Electric Lamps: Specification for the 
Chromaticity of Solid State Lighting Products. 

 ANSI C82.11 - American National Standard for Lamp Ballasts - High Frequency Fluorescent 
Lamp Ballasts - Supplements 2017. 

 ANSI/IES RP-16-10 - Nomenclature and Definitions for Illuminating Engineering. 

 Federal Communications Commission (FCC):  Code of Federal Regulations (CFR): FCC 47 
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CFR Part 18, ‘Industrial, Scientific, and Medical Equipment'. 

 IEC 60529 - Degrees of Protection Provided by Enclosures (IP Code) 2013 (Corrigendum 
2019). 

 IEC 60929 - AC and/or DC-Supplied Electronic Control Gear for Tubular Fluorescent Lamps - 
Performance Requirements 2015. 

 IEC 61000-3-2:2005 - Electromagnetic Compatibility (EMC) - Part 3-2:  Limits for Harmonic 
Current Emissions (Equipment Input Current <= 16 A per phase). 

 IEC 61347-1 ED. 2.2 B:2012 - Lamp Controlgear - Part 1: General and Safety Requirements. 

 IEC 61347-2-13 - Lamp Control Gear - Part 2-13: Particular Requirements for D.C. or A.C. 
Supplied Electronic Control Gear for LED Modules 2016. 

 IEC 61547 ED. 2.0 B:2009 - Equipment for General Lighting Purposes - EMC Immunity 
Requirements. 

 IEC 62384:2006 - D.C. or A.C. Supplied Electronic Control Gear for LED Modules - 
Performance Requirements. 

 IEC 62386-101 ED.1.0 B:2009 - Digital Addressable Lighting Interface - Part 101: General 
Requirements - System. 

 IEEE C62.41.1 - IEEE Standard Guide on the Surge Environment in Low-Voltage (1000 V and 
Less) AC Power Circuits 2002 (Reaffirmed 2008). 

 IEEE C62.41.2 - IEEE Recommended Practice on Characterization of Surges in Low-Voltage 
(1000 V and less) AC Power Circuits 2002 (Corrigendum 2012). 

 IES LM-63 - IESNA Standard File Format for Electronic Transfer of Photometric Data and 
Related Information 2002 (Reaffirmed 2008). 

 IES LM-79 - Approved Method: Electrical and Photometric Measurements of Solid-State 
Lighting Products 2008. 

 IES LM-80 - Approved Method: Measuring Luminous Flux and Color Maintenance of LED 
Packages, Arrays, and Modules 2015, with Errata (2017). 

 NECA 1 - Standard for Good Workmanship in Electrical Construction 2015. 

 NECA/IESNA 500 - Standard for Installing Indoor Commercial Lighting Systems 2006. 

 NECA/IESNA 502 - Standard for Installing Industrial Lighting Systems 2006. 

 NEMA 410 - Performance Testing for Lighting Controls and Switching Devices with Electronic 
Drivers and Discharge Ballasts 2016. 

 NEMA LE 4 - Recessed Luminaires, Ceiling Compatibility 2012. 

 NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements. 
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 NFPA 101 - Life Safety Code Most Recent Edition Adopted by Authority Having Jurisdiction, 
Including All Applicable Amendments and Supplements. 

 UL 1310 - Class 2 Power Units Current Edition, Including All Revisions. 

 UL 924 - Emergency Lighting and Power Equipment Current Edition, Including All Revisions. 

 UL 1598 - Luminaires Current Edition, Including All Revisions. 

 UL 1598C - Light-Emitting Diode (LED) Retrofit Luminaire Conversion Kits Current Edition, 
Including All Revisions. 

 UL 8750 - Light Emitting Diode (LED) Equipment for Use in Lighting Products Current Edition, 
Including All Revisions. 

 ADMINISTRATIVE REQUIREMENTS 

 Coordination: 
 Coordinate the installation of luminaires with mounting surfaces installed under other 

sections or by others. Coordinate the work with placement of supports, anchors, etc. 
required for mounting. Coordinate compatibility of luminaires and associated trims with 
mounting surfaces at installed locations. 

 Coordinate the placement of luminaires with structural members, ductwork, piping, 
equipment, diffusers, fire suppression system components, and other potential conflicts 
installed under other sections or by others. 

 Notify Architect of any conflicts or deviations from Contract Documents to obtain direction 
prior to proceeding with work. 

 SUBMITTALS 

 See Section 01 3000 - Administrative Requirements, for submittal procedures. 

 Shop Drawings: 
 Indicate dimensions and components for each luminaire that is not a standard product of 

the manufacturer. 

 Product Data:  Provide manufacturer's standard catalog pages and data sheets including 
detailed information on luminaire construction, dimensions, ratings, finishes, mounting 
requirements, listings, service conditions, photometric performance, installed accessories, and 
ceiling compatibility; include model number nomenclature clearly marked with all proposed 
features. 

 LED Luminaires: 

 Include estimated useful life, calculated based on IES LM-80 test data. 
 Ballasts and Drivers: 

 Manufacturer's published product data on dimensions, ratings, catalog numbers and 
identification of products and accessories for products included for project.  Include 
performance data. 

 Provide fixture type(s) list for each specific ballast/driver. 
 Provide wiring diagrams as needed for special operation or interaction with other 

system(s). 
 Qualification Statements: Provide experience compliance documentation and 

compliance documentation with UL / ULC requirements. 
 Lamps: Include rated life, color temperature, color rendering index (CRI), and initial and 
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mean lumen output. 
 Fluorescent Emergency Power Supply Unit: Include list of compatible lamp configurations 

and associated lumen output. 

 Certificates for Dimming Drivers:  Manufacturer's documentation of compatibility with dimming 
controls to be installed. 

 Manufacturer's Installation Instructions: Indicate application conditions and limitations of use 
stipulated by product testing agency.  Include instructions for storage, handling, protection, 
examination, preparation, and installation of product. 

 Operation and Maintenance Data:  Instructions for each product including information on 
replacement parts. 

 Final, executed copy of Warranty on drivers. 

 Maintenance Materials: Furnish the following for Owner's use in maintenance of project. 
 See Section 01 6000 - Product Requirements, for additional provisions. 

 QUALITY ASSURANCE 

 Comply with requirements of NFPA 70. 

 Regulatory Agency Sustainability Approvals: Meet UL / ULC requirements. 

 Qualifications.  Requirements of Section 01 4000 apply but not limited to following: 
 Manufacturer with five (5) years’ experience in manufacture of dimmable electronic 

lighting drivers. 
 Provide experience documentation. 

 Maintain at the project site a copy of each referenced document that prescribes execution 
requirements. 

 Manufacturer Qualifications: Company specializing in manufacturing the products specified in 
this section with minimum three years documented experience. 

 Product Listing Organization Qualifications: An organization recognized by OSHA as a 
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having 
jurisdiction. 

 DELIVERY, STORAGE, AND PROTECTION 

 Receive, handle, and store products according to NECA/IESNA 500 (commercial lighting), 
NECA/IESNA 502 (industrial lighting), and manufacturer's written instructions. 

 Keep products in original manufacturer's packaging and protect from damage until ready for 
installation. 

 FIELD CONDITIONS 

 Maintain field conditions within manufacturer's required service conditions during and after 
installation. 
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 WARRANTY 

 See Section 01 7800 - Closeout Submittals, for additional warranty requirements. 

 Provide five year manufacturer warranty for LED luminaires, including drivers. 

PRODUCTS 

 LUMINAIRE TYPES 

 Furnish products as indicated in luminaire schedule included on the drawings. 

 Substitutions:  See Section 01 6000 - Product Requirements. 

 LUMINAIRES 

 Provide products that comply with requirements of NFPA 70. 

 Provide products that are listed and labeled as complying with UL 1598, where applicable. 

 Provide products listed, classified, and labeled as suitable for the purpose intended. 

 Unless otherwise indicated, provide complete luminaires including lamp(s) and all sockets, 
ballasts, reflectors, lenses, housings and other components required to position, energize and 
protect the lamp and distribute the light. 

 Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring, 
connectors, hardware, supports, trims, accessories, etc. as necessary for a complete 
operating system. 

 Provide products suitable to withstand normal handling, installation, and service without any 
damage, distortion, corrosion, fading, discoloring, etc. 

 Product Options: When several lighting fixtures are specified by name for one use on Drawings, 
select any one of those specified.  Do not mix fixtures from different manufacturers specified 
for one use. 

 Recessed Luminaires: 
 Ceiling Compatibility: Comply with NEMA LE 4. 
 Luminaires Recessed in Insulated Ceilings: Listed and labeled as IC-rated, suitable for 

direct contact with insulation and combustible materials. 
 Luminaires Recessed in Sloped Ceilings: Provide suitable sloped ceiling adapters. 

 LED Luminaires: 
 Components: UL 8750 recognized or listed as applicable. 
 Tested in accordance with IES LM-79 and IES LM-80. 
 LED Estimated Useful Life: Minimum of 50,000 hours at 70 percent lumen maintenance, 

calculated based on IES LM-80 test data. 

 Luminaires Mounted in Continuous Rows: Provide quantity of units required for length indicated, 
with all accessories required for joining and aligning. 
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 Fixtures shall be fully assembled complete with necessary wiring, sockets, lamps, reflectors, 
ballasts, auxiliaries, plaster frames, recessing boxes, hangers, supports, lenses, diffusers, and 
other accessories essential for complete working installation. 

 EMERGENCY LIGHTING UNITS 

 Description: Emergency lighting units complying with NFPA 101 and all applicable state and 
local codes, and listed and labeled as complying with UL 924. 

 Operation:  Upon interruption of normal power source or brownout condition exceeding 20 
percent voltage drop from nominal, solid-state control automatically switches connected lamps 
to integral battery power for minimum of 90 minutes of rated emergency illumination, and 
automatically recharges battery upon restoration of normal power source. 

 Battery: 
 Sealed maintenance-free lead calcium unless otherwise indicated. 
 Size battery to supply all connected lamps, including emergency remote heads where 

indicated. 

 Housing: Painted steel. 

 Diagnostics: Provide power status indicator light and accessible integral test switch to manually 
activate emergency operation. 

 Lamps: Designed for wet locations and with full vertical and horizontal adjustment. 

 Provide low-voltage disconnect to prevent battery damage from deep discharge. 

 Accessories: 
 Provide compatible accessory mounting brackets where indicated or required to complete 

installation. 
 Provide compatible accessory high impact polycarbonate vandal shields where indicated. 
 Provide compatible accessory wire guards where indicated. 
 Where indicated, provide emergency remote heads that are compatible with the 

emergency lighting unit they are connected to and suitable for the installed location. 

 Manufacturers: 
 Refer to light fixture schedule provided by Owner’s Representative. 
 Substitutions:  See Section 01 6000 - Product Requirements. 

 DRIVERS 

 Manufacturers: 
 General Electric Company/GE Lighting;  
 Lutron Electronics Company, Inc;   
 OSRAM Sylvania, Inc;  
 Philips Lighting North America Corporation;  

 Drivers - General Requirements: 
 Provide ballasts containing no polychlorinated biphenyls (PCBs). 
 Minimum Efficiency/Efficacy:  Provide ballasts complying with all current applicable 

federal and state ballast efficiency/efficacy standards. 
 Electronic /Drivers:  Inrush currents not exceeding peak currents specified in NEMA 410. 
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 Dimmable LED Drivers: 
 Dimming Range:  Continuous dimming from 100 percent to ten percent relative light 

output unless dimming capability to lower level is indicated, without flicker. 
 Control Compatibility:  Fully compatible with the dimming controls to be installed. 
 4-wire (010V DC Voltage Controlled) Dimming Drivers. 
 Design Criteria: 

 Driver must be able to operate for ±10 percent supply voltage of 120V through 
277VAC at 60Hz. 

 Driver to be UL / ULC recognized under component program and shall be modular 
for simple field replacement.  Drivers that are not UL / ULC recognized or not suited 
for field replacement will not be used. 

 Driver shall have ability to provide no light output when analog control signal drops 
below 0.5 V, o.  Control deadband between 0.5V and 0.65V shall be included to 
allow for voltage variation of incoming signal without causing noticeable variation in 
fixture to fixture output. 

 Range and Quality: LED dimming to be equal in range and quality to commercial 
grade incandescent dimmer: 

 Quality of dimming to be defined by dimming range, freedom from perceived 
flicker or visible stroboscopic flicker, smooth and continuous change in level (no 
visible steps in transitions), natural square law response to control input, and 
stable when input voltage conditions fluctuate over what is typically experience 
in commercial environment. 

 Inrush Current:  Driver must limit inrush current as follows: 
 Minimum Requirement:  Meet or exceed NEMA 410 driver inrush standard of 

430 amps per 10 amps load with maximum of 370 amps² per second. 
 Preferred Requirement:  Meet or exceed 30mA²s at 277VAC for up to 50 watts 

of load and 75A at 240µs at 277VAC for 100 watts of load. 

 Withstand up to 1,000 volt surge without impairment of performance as defined by 
IEEE C62.41.1 Category A. 

 Light Output: No visible change in light output with variation of ±10 percent line 
voltage input. 

 Harmonic Distortion: 
 Total Harmonic Distortion less than 20 percent and meet ANSI C82.11 

maximum allowable THD requirements at full output. 
 THD shall at no point in dimming curve allow imbalance current to exceed full 

output THD. 

 Automatic Adaptation: 
 Driver must support automatic adaptation, allowing for future luminaire 

upgrades and enhancements and deliver improved performance. 
 Adjustment of forward LED voltage, supporting 3V through 55V. 
 Adjustment of LED current from 200mA to 1.05A at the 100 percent control 

input point in increments of 1 mA. 
 Adjustment for operating hours to maintain constant lumens (within 5 

percent) over 50,000 hour design life of system, and deliver up to 20 
percent energy savings early in life cycle. 

 Light Quality: 
 Over entire range of available drive currents, driver shall provide step-free, 

continuous dimming to black from 100 - 1 percent light output and step to 0 
percent where indicated.  Driver shall respond similarly when raising from 0 
percent to 100 percent. 

 Drivers to track evenly across multiple fixtures at all light levels, and shall have 
input signal to output light level that allows smooth adjustment over entire 
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dimming range. 
 Driver and luminaire electronics shall deliver illumination that is free from 

objectionable flicker as measured by flicker index (ANSI/IES RP-16-10).  At all 
points within dimming range from 100-0.1 percent luminaire shall have: 

 LED dimming driver shall provide continuous step-free, flicker free dimming 
similar to incandescent source. 

 Minimum Requirement:  Flicker index shall less that 5 percent at all 
frequencies below 1000 Hz. 

 Preferred specification: Flicker index shall be equal to incandescent, less 
that 1 percent at all frequencies below 1000 Hz. 

 Control Input: 
 4-Wire (0-10V DC Voltage Controlled) Dimming Drivers: 

 Must meet IEC 60929 ED. 4.0 B Annex E for General White Lighting LED 
drivers. 

 Connect to devices compatible with 0 to 1 0V Analog Control Protocol, 
Class 2, capable of sinking 0.6 ma per driver at low end of 0.3V.  Limit 
number of drivers on each 0-1 0V control output based on voltage drop and 
control capacity. 

 Control relays or contactors and transformers for up to six circuits. 
 Sensor controller with HIGH, LOW, and DEADBAND adjustments. 

 Digital (DALI Low Voltage Controlled) Dimming Drivers: 
 Must meet requirements of IEC 62386-101 ED.1.0 B. 

 Integral Dimmer Driver for replacement lamps: 
 LED Driver shall not cause shadows. 

 LED Driver shall be line voltage controlled and shall be compatible with any 
universal dimmer. 

 Manufacturers: 

 eldoLED America, San Jose, CA  www.eldoled.com. 
 General Electric Lighting, Hendersonville, NC or General Electric Lighting Canada 

Inc, Mississauga, ON  www.gelighting.com/na. 
 OSRAM Sylvania, Danvers, MA or OSRAM Sylvania LTD, Mississauga, Ontario 

Canada  www.Sylvania.com. 
 Philips Lighting Co, Somerset, NJ  www.lighting.philips.com/nam or Philips Lighting 

Canada, Scarborough, ON  (416) 292-3000. 

  EMERGENCY POWER SUPPLY UNITS 

 Manufacturers: 
 Beghelli, Miramar, FL  www.beghelliusa.com. 
 Dual-Lite, Cheshire, CT  www.dual-lite.com. 
 Iota Engineering, LLC:  www.iotaengineering.com/#sle. 
 Lithonia Lighting:  www.lithonia.com/#sle. 
 Signify Emergency Lighting/Bodine:  www.bodine.com/#sle. 
 Eaton-Cooper Industries/Sure-Lites; www.cooperlighting.com 
 McPhilben / Day-Brite Lighting, Tupelo, MS  www.mcphilben.com. 
 Substitutions:  See Section 01 6000 - Product Requirements. 
 Manufacturer Limitations:  Where possible, for each type of luminaire provide fluorescent 

emergency power supply units produced by a single manufacturer. 

 Description:  Self-contained  emergency power supply units suitable for use with indicated 
luminaires, complying with NFPA 101 and all applicable state and local codes, and listed and 
labeled as complying with UL 924. 
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 Compatibility: 
 Drivers: Compatible with electronic, standard magnetic, energy saving, and dimming AC 

drivers, including those with end of lamp life shutdown circuits. 

 Operation:  Upon interruption of normal power source, solid-state control automatically switches 
connected lamp(s) to the fluorescent emergency power supply for minimum of 90 minutes of 
rated emergency illumination, and automatically recharges battery upon restoration of normal 
power source. 

 Battery: Sealed maintenance-free high-temperature nickel cadmium unless otherwise indicated. 

 Factory installed in lighting fixture, or field installed to same standards.  Components shall be 
fully concealed and easily accessible for maintenance or replacement. 

 Install in ballast channel of fixture with charging indicator light and test switch mounted on 
fixture end, or visible and accessible through lens. 

 Linear Lighting Fixtures: 
 Battery pack shall operate one (1) lamp at approximately 600 lumens initially and 60 

percent minimum of initial lumens after ninety (90) minutes. 
 Charger shall be capable of full recharge in twenty four (24) hours. 

 Diagnostics: Provide accessible and visible multi-chromatic combination test switch/indicator 
light to display charge, test, and diagnostic status and to manually activate emergency 
operation. 

 Accessories: 
 Provide compatible accessory remote combination test switch/indicator light where 

indicated. 

  Battery Packs in Freezers/Coolers: 
 Operating range shall be minus 20 deg C to 55 degrees C. 
 Shall operate one lamp of Fluorescent lighting fixture at approximately 1000 lumens 

initially at 25 deg C and 60 percent minimum of initial lumens after ninety (90) minutes. 
 Charger shall be capable of full recharge in twenty four (24) hours. 
 Manufacturers: 

 Bodine Co Inc:  B50 Cold-Pak. 
 Iota Engineering Co: ICE-80. 
 Substitutions:  See Section 01 6000 - Product Requirements 

 LAMPS 

 LED Lamps and Fixtures: 
 Replacement Lamps shall have minimum efficiency of 90 lm / W per LM 79. 
 Integral LED Lamps shall have minimum efficiency of 100 lm / W per LM 79. 
 Provide minimum rated life of 50,000 per LM 80 and LM 70 standards. 
 Color Temperature:  3,500 K. 

EXECUTION 

 EXAMINATION 

 Verify that field measurements are as indicated. 
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 Verify that outlet boxes are installed in proper locations and at proper mounting heights and are 
properly sized to accommodate conductors in accordance with NFPA 70. 

 Verify that suitable support frames are installed where required. 

 Verify that branch circuit wiring installation is completed, tested, and ready for connection to 
luminaires. 

 Verify that conditions are satisfactory for installation prior to starting work. 

 INSTALLATION 

 Proceed with installation only when following ambient conditions can be maintained: 
 Install when the temperature is between minus 4 deg F (minus 20 deg C) minimum and 

122 deg. F (50 deg. C) maximum and relative humidity is ninety (90) percent, non-
condensing. 

 Protect from dust and excess moisture during installation. 

 Coordinate locations of outlet boxes provided under Section 26 0533.16 as required for 
installation of luminaires provided under this section. 

 Install products in accordance with manufacturer's instructions. 

 Install luminaires securely, in a neat and workmanlike manner, as specified in NECA 500 
(commercial lighting). 

 Provide required support and attachment in accordance with Section 26 0529. 

 Interface with Other Work: 
 Coordinate with Sections under 09 5000 heading to obtain symmetrical arrangement of 

fixtures in acoustic tile ceiling as shown on Reflected Ceiling Plan in Contract. 
 Coordinate with Sections under 09 9000 heading to ensure that light coves are properly 

painted before installation of light fixtures. 
 In mechanical equipment rooms, coordinate locations of light fixtures with equipment 

locations to provide proper room illumination without obstruction.  Suspend fixtures that 
must be mounted below pipes, ducts, etc, with chains or other Architect approved 
method. 

 Securely mount fixtures.  Support fixtures weighing 50 lbs (23 kg) or more from building framing 
or structural members. 

 Fasten lay-in fluorescent fixtures to ceiling suspension system on each side with bolts, screws, 
rivets, or clips.  In addition, connect lay-in fixtures with two (2) No. 12 gauge diagonal wires 
with three (3) turns each end; two (2) per fixture minimum to building framing or structural 
members.  Connect to opposing corners of fixture.  Wires may be slightly slack.  Make final 
conduit connections to lay-in fluorescent fixtures with specified flexible conduit or flexible 
fixture whips. 

 Where fluorescent fixtures are shown installed end to end, provide suitable connectors or 
collars to connect adjoining units to appear as a continuous unit. 

 Where recessed fixtures are to be installed, provide openings, plaster rings, etc, of exact 
dimensions for such fixtures to be properly installed.  Coordinate fixture installation with ceiling 
type and thickness. Terminate circuits for recessed fixtures in an extension outlet box near 
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fixture and connect with specified flexible conduit. 

 Verify operation of track lighting system in Cultural Center, then remove and store track lighting 
fixtures as directed. 

 Dimmable LED Drivers: 
 Installation of driver to meet Manufacturer's prescribed methods and instructions. 
 Meet Ambient Conditions requirements for installation. 
 Driver may be remote mounted up to 300 ft (90 m) depending on power level and wire 

gauge. 
 0-10V input shall be protected from line voltage miswire, and immune and output 

unresponsive to induced AC voltage on control leads. 

 Install luminaires plumb and square and aligned with building lines and with adjacent luminaires. 

 Recessed Luminaires: 
 Install trims tight to mounting surface with no visible light leakage. 
 Non-IC Rated Luminaires: Maintain required separation from insulation and combustible 

materials according to listing. 

 Suspended Luminaires: 
 Unless otherwise indicated, specified mounting heights are to bottom of luminaire. 
 Install using the suspension method indicated, with support lengths and accessories as 

required for specified mounting height. 
 Unless otherwise indicated, support pendants from swivel hangers. 

 Wall-Mounted Luminaires: Unless otherwise indicated, specified mounting heights are to center 
of luminaire. 

 Install accessories furnished with each luminaire. 

 Bond products and metal accessories to branch circuit equipment grounding conductor. 

 Emergency Lighting Units: 
 Unless otherwise indicated, connect unit to unswitched power from same circuit feeding 

normal lighting in same room or area. Bypass local switches, contactors, or other lighting 
controls. 

 Install lock-on device on branch circuit breaker serving units. 
 Wire so unit can be tested with lights on. 
 Wire so lamps are normally off and operate upon loss of normal building power. 

 Emergency Power Supply Units: 
 For field-installed units, install inside luminaire unless otherwise indicated. Where 

installation inside luminaire is not possible, install on top of luminaire. 
 Unless otherwise indicated, connect unit to unswitched power from same circuit feeding 

normal ballast(s) in luminaire. Bypass local switches, contactors, or other lighting 
controls. 

 Install lock-on device on branch circuit breaker serving units. 
 Wire so unit can be tested with lights on. 
 Wire so lamps in normal mode are switched off with other lighting in area.  Connect unit to 

unswitched conductor of normal lighting circuit. 

 Install lamps in each luminaire. 
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 FIELD QUALITY CONTROL 

 See Section 01 4000 - Quality Requirements, for additional requirements. 

 Inspect each product for damage and defects.  Repair scratches or nicks on exposed surfaces 
of fixtures to match original undamaged conditions. 

 Operate each luminaire after installation and connection to verify proper operation. 

 Test self-powered exit signs and emergency lighting units to verify proper operation upon loss of 
normal power supply. 

 Correct wiring deficiencies and repair or replace damaged or defective products. Repair or 
replace excessively noisy ballasts as determined by Architect. 

 ADJUSTING 

 Aim and position adjustable emergency lighting unit lamps to maximize lighting of first 50 feet 
(15 meters) of egress path. 

 Exit Signs with Field-Selectable Directional Arrows: Set as indicated or as required to properly 
designate egress path as directed by Architect or authority having jurisdiction. 

 CLEANING 

 Clean surfaces according to NECA 500 (commercial lighting) and manufacturer's instructions to 
remove dirt, fingerprints, paint, or other foreign material and restore finishes to match original 
factory finish. 

 CLOSEOUT ACTIVITIES 

 See Section 01 7800 - Closeout Submittals, for closeout submittals. 

 See Section 01 7900 - Demonstration and Training, for additional requirements. 

 Demonstration: Demonstrate proper operation of luminaires to Architect, and correct 
deficiencies or make adjustments as directed. 

 Just prior to Substantial Completion, replace all lamps that have failed. 

 PROTECTION 

 Protect installed luminaires from subsequent construction operations. 
END OF SECTION 
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	1. Electrical equipment coordination and installation.
	2. Firestopping.
	1. To allow maximum possible headroom unless specific mounting heights that reduce headroom are indicated.
	2. So connecting raceways, cables, wireways, cable trays, and busways will be clear of obstructions and of the working and access space of other equipment.
	1. Electrical Subcontractor:
	a. Company specializing in performing work of this project.
	b. Minimum five (5) years experience in electrical installations.
	c. Minimum five (5) satisfactorily completed installations in past three (3) years of projects similar in size, scope, and complexity required for this project before bidding.
	d. Upon request, submit documentation.

	2. Installer:
	e. Licensed in state where work is to be performed.
	f. Designate one (1) individual as project foremen who shall be on site at all times during installation and experienced with installation procedures required for this project. Foreman shall have at least a journeyman's electrician license.
	g. Upon request, submit documentation.
	h. Approved Installers:
	1) Approved Electrical Subcontractor shall be pre-approved in accordance with Supplementary Conditions and included in Construction Documents by Addendum.


	1. Section 26 2200 - Low-Voltage Transformers
	2. Section 26 2416 - Panelboards
	3. Section 26 2419 - Motor-Control Centers
	4. Section 26 2816.13 - Enclosed Circuit Breakers
	5. Section 26 2816.16 - Enclosed Switches
	6. Section 26 2913 - Enclosed Controllers
	1. Sealing Elements:  EPDM or NBR interlocking links shaped to fit surface of cable or conduit.  Include type and number required for material and size of raceway or cable.
	2. Pressure Plates:  Carbon steel.  Include two for each sealing element.
	3. Connecting Bolts and Nuts:  Carbon steel with corrosion-resistant coating of length required to secure pressure plates to sealing elements.  Include one for each sealing element.
	1. OZ-Gedney type WSK.
	1. Confirm dimensions, ratings, and specifications of equipment to be installed and coordinate these with site dimensions and with other Sections.
	1. Notify Architect of conflicts before beginning work.
	2. Coordinate locations of power and lighting outlets in mechanical rooms and other areas with mechanical equipment, piping, ductwork, cabinets, etc, so they will be readily accessible and functional.
	1. Provide instructor to train Owner’s maintenance personnel in operation and maintenance of electrical equipment and systems.  Factory representatives shall assist this instruction as necessary.
	2. Schedule instruction period at time of final inspection.
	3. Refer to individual material and equipment specification sections for additional training requirements.

