
SECTION 23 05 53

IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Pipe Markers.

1.02 REFERENCE STANDARDS

A. ASME A13.1 - Scheme for the Identification of Piping Systems; The American Society of 
Mechanical Engineers; 2007.

B. ASTM D709 - Standard Specification for Laminated Thermosetting Materials; 2001 
(Reapproved 2007).

PART 2  PRODUCTS

2.01 PIPE MARKERS

A. Manufacturers:
1. Brady Corporation.
2. Kolbi Pipe Marker Co..
3. Seton Identification Products.

B. Color:  Conform to ASME A13.1.

C. Plastic Pipe Markers:  Factory fabricated, flexible, semi- rigid plastic, preformed to fit 
around pipe or pipe covering; minimum information indicating flow direction arrow 
and identification of fluid being conveyed.

D. Plastic Tape Pipe Markers:  Flexible, vinyl film tape with pressure sensitive adhesive 
backing and printed markings.

PART 3  EXECUTION

3.01 PREPARATION

A. Degrease and clean surfaces to receive adhesive for identification materials.

3.02 INSTALLATION

A. Install plastic pipe markers in accordance with manufacturer's instructions.

B. Install plastic tape pipe markers complete around pipe in accordance with 
manufacturer's instructions.

C. Identify pipe service, flow direction, and pressure.

D. Install pipe markers in clear view and align with axis of piping.

END OF SECTION
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SECTION 23 26 00

PROCESS PIPING

PART 1   GENERAL 

1.01 SECTION INCLUDES

A. Oxygen piping system.

B. Acetylene piping system.

C. Argon piping system.

D. 90/10 piping system.

E. Pipe Fittings.

F. Valves.

1.02 SUBMITTALS 

A. Product Data:  Provide data on pipe materials, pipe fittings, valves, and accessories. 
Provide manufacturers catalog information.  Indicate valve data and ratings.

1.03 DELIVERY, STORAGE AND HANDLING 

A. Deliver, store, protect and handle products to site.

B. Accept valves on site in shipping containers with labeling in place. Inspect for damage.

C. Provide temporary end caps and closures on piping and fittings. Maintain in place until 
installation.

D. Protect piping systems from entry of foreign materials by temporary covers, completing 
sections of the Work, and isolating parts of completed system.

1.04 PROJECT/SITE CONDITIONS

A. Field verify routing and connection points of piping to all equipment and booths.

PART 2   PRODUCTS

2.01 OXYGEN PIPING

A. Copper Pipe: ASTM B829, Type K hard drawn:
1. Fittings: ASME B16.22 wrought copper and bronze.
2. Joints: ASTM B32, solder, Grade 95TA.

2.02 ACETYLENE PIPING

A. Steel Pipe: ASTM A53, Schedule 80, black:
1. Fittings: ASME B16.3, malleable iron.
2. Joints: Threaded.

2.03 ARGON PIPING

A. Steel Pipe: ASTM A53, Schedule 80, black:
1. Fittings: ASME B16.3, malleable iron.
2. Joints: Threaded.
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2.04 90/10 PIPING

A. Steel Pipe: ASTM A53, Schedule 80, black:
1. Fitings: ASME B16.3, malleable iron.
2. Joints: Threaded.

2.05 FLANGES, UNIONS AND COUPLINGS

A. Pipe Size 2 Inches and Under:
1. Ferrous pipe: 150 psig malleable iron threaded unions.
2. Copper tube and pipe: 150 psig bronze unions with soldered joints.

2.06 BALL VALVES

A. Up to and including 2 Inches: Bronze one piece body, chrome plated steel ball, teflon 
seats and stuffing box ring, lever handle, and solder or threaded ends. Rated for gas 
being used and system pressure requirements.  CGA certified.

2.07 PIPE HANGERS AND SUPPORTS

A. Piping - Gas:
1. Conform to MSS SP-69.
2. Hangers for Pipe Sizes 1/2 Inch to 1-1/2 Inches:  Malleable iron for steel pipe,  

copper for copper pipe,  adjustable swivel, split ring.

PART 3   EXECUTION

3.01 PREPARATION

A. Remove scale and dirt, on inside and outside, before assembly.

B. Prepare piping connections to equipment with flanges or unions.  

3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions. 

B. Install components level and plumb. 

C. Route piping in orderly manner and maintain gradient. 

D. Install piping to conserve building space and not interfere with use of space.

E. Group piping whenever practical at common elevations. 

F. Install piping to allow for expansion and contraction without stressing pipe, joints, or 
connected equipment. 

END OF SECTION

PROJECT NO. 12-292-779 

Copyright© 2013 by KLUBER, INC.; All Rights Reserved

23 26 00 - 2 SECTION 23 26 00 
PROCESS PIPING 70



SECTION 23 35 10

WELDING EXHAUST SYSTEMS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Ductwork and duct fittings.

B. Fume collection devices.

1.02 REFERENCE STANDARDS

A. ACGIH (IV) - Industrial Ventilation, A Manual of Recommended Practice; American 
Council of Governmental Industrial Hygienists; 2010, 28th edition.

B. AMCA 99 - Standards Handbook; Air Movement and Control Association International, 
Inc.; 2010.

C. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) 
or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2011.

D. NFPA 91 - Standard for Exhaust Systems for Air Conveying of Vapors, Gases, Mists, 
and Noncombustible Particulate Solids; National Fire Protection Association; 2010.

E. SMACNA (DCS) - HVAC Duct Construction Standards; 2005.

F. SMACNA (ROUND) - Round Industrial Duct Construction Standards; Sheet Metal and 
Air Conditioning Contractors' National Association; 1999.

G. SMACNA (RIDC) - Rectangular Industrial Duct Construction Standards; Sheet Metal and 
Air Conditioning Contractors' National Association; 2004.

H. UL 181 - Standard for Factory-Made Air Ducts and Air Connectors; Underwriters 
Laboratories Inc.; Current Edition, Including All Revisions.

1.03 SUBMITTALS

A. Shop Drawings:  Indicate dimensions, sizes, weights and point loadings, material 
thickness, and locations and sizes of field connections.  Submit construction layout and 
details for inlet fittings.

B. Product Data:  Provide manufacturers literature and data indicating rated capacities, 
dimensions, weights and point loadings, accessories, electrical characteristics and 
connection requirements, wiring diagrams, and location and sizes of field connections.

PART 2  PRODUCTS

2.01 DUCTWORK AND DUCT ACCESSORIES

A. Materials:
1. Galvanized Steel Ducts:  Hot-dipped galvanized steel sheet, ASTM A653/A653M, 

FS Type B, with G90/Z275 coating.

B. Ductwork:
1. Fabricate and support in accordance with:

a. SMACNA HVAC Duct Construction Standards 6 inch pressure class.
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b. SMACNA Round Industrial Duct Construction Standard and Rectangular 
Industrial Duct Construction Standard.

c. ACGIH Industrial Ventilation Manual.
2. Construct T's, bends, and elbows with radius of not less than 1-1/2 times width of 

duct on centerline.
3. Increase duct sizes gradually, not exceeding 15 degrees divergence wherever 

possible; maximum 30 degrees divergence upstream of equipment and 45 
degrees convergence downstream.

4. Provide standard 45 degree lateral wye branch fittings unless otherwise indicated.
5. Use double nuts and lock washers on threaded rod supports.
6. Ducting will be a clamp together design utilizing a gasket and locking clamp for 

the final connection.
7. Clamp together ducting (4” - 26” diameter).

C. Duct Clamp
1. All welded stainless steel clamp fitted with winged O-ring gasket of N-butyl 

rubber.  Clamp shall fully encompass the entirety of the duct rolled lips.

D. Manual Blast Gates
1. Manufacturers

a. K & B Duct.
b. Substitutions:  Approved Equal.

2. Full diameter, clear through gate, aluminum body with galvanized blade and 
thumb screw lock. Provide with raw end for spiral, rolled lip for clamping, or 
flanged end as required to match ductwork system.

2.02 FUME EXTRACTION ARMS

A. Manufacturers
1. PlymoVent; Model No. LM-2.
2. Monoxivent.
3. Car-Mon
4. Substitutions:  Approved Equal.

B. A 6.25 inches telescopic ball bearing fume extraction arm shall be provided with a wall 
mounting or free standing bracket, counterweight system and weight guide tube, 
internal support shoulder mechanism, multi section telescopic tube, universal wrist joint, 
hood positioning collar and clip on hood with safety mesh all connected by 6.25" 
flexible hose.
1. The wall mounting bracket shall be provided with 3/8" mounting bolt holes and 

extend from the wall surface by 15"; support a counter weight guide tube and 
double pulley system; a hanging flange will have a female spider pivot joint for 
connection to the machined steel shaft and house a ball bearing pivot and 
externally adjustable friction brake.

2. The counterweight system shall be comprised of: counterweight guide tube 
mounted 2" off the wall surface and directly to the wall mounting bracket; a double 
pulley and cable guide sleeve system mounted to the wall bracket and machined 
steel pivot to smoothly feed the cable to counterweight. The counterweight will not 
exceed 10 lbs and will have a pulley and cable connection point. The cable will be 
fed through the shoulder joint and down three square shafts; the shafts will 
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decrease in size and will have nylon bushings to allow for smooth telescopic action.
3. The internal support shoulder mechanism shall consist of an airfoil friction pad 

pivot connected to the largest square telescopic tube, a short counterbalance steel 
spring connected to the telescopic tube and the airfoil shoulder pivot.

4. The universal wrist joint will be supplied with an adjustable double plane double 
pivot to allow the hood to be angled 110 degrees throughout a 360 degree 
rotation; connect the hood mounting collar and 11.5" diameter positioning ring 
with ratcheted manual shut off damper.

5. The capture hood will be durable spun metal hood housing a safety mesh to 
prevent debris from entering the arm. It will have a specific cone shape angle of 60 
degrees for greatest capture efficiency and will have an opening of 11.75" in 
diameter connected to the hood collar through the use of an adjustable latch. The 
hood will have the capacity to be retrofitted with a halogen light kit.

6. The flexible hose will be flame resistance double wall, neoprene coated, woven 
polyamide with an internal steel helix.

7. The 6.25" diameter fume extraction arm shall have precise airflows and static 
pressure curves as tested in accordance with AMCA standard 500-D-98.

PART 3  EXECUTION

3.01 INSTALLATION

A. Install equipment in accordance with manufacturer's instructions.

B. Install in accordance with SMACNA HVAC Duct Construction Standards - Metal and 
Flexible and ACGIH Industrial Ventilation Manual except as indicated.

C. Duct sizes indicated shall be of sizes indicated.  However, necessary changes in shape 
offsets or crossovers to clear piping, lighting, building construction obstructions, etc. 
shall be made without additional cost.

D. Locate ducts with sufficient space around equipment to allow normal operating and 
maintenance activities.

END OF SECTION
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SECTION 26 05 00

BASIC ELECTRICAL REQUIREMENTS

PART 1   GENERAL 

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and Supplementary 
Conditions and Specification Sections, apply to this Section.

1.02 SECTION INCLUDES

A. Basic Electrical Requirements specifically applicable to Division 26 Sections.

1.03 REGULATORY REQUIREMENTS 

A. Provide all materials and labor in conformance with the following codes and standards:
1. City of Joliet - Code of Ordinances.
2. ANSI/NFPA 70 - National Electrical Code 2002 Edition as adopted and Amended 

by the City of Joliet, IL.
3. IBC International Building Code, 2003 Edition, with local amendments.
4. IECC International Energy Conservation Code, 2003 Edition with local 

amendments.
5. International Fire Code, First Edition, 2003, with local amendments.
6. NFPA 72 - National Fire Alarm Code ; 2003.
7. Code for Safety to Life from Fire in Buildings and Structures (Life Safety Code, 

NFPA 101, 2003 edition).
8. ADA-AG - American with Disabilities Act - Accessibility Guidelines.
9. Illinois Accessibility Code, 1997 Edition (Illinois Administrative Code, Title 71, 

Chapter I, Subchapter b, Part 400).
10. Underwriter's Laboratory.
11. Install electrical Work in accordance with the NECA Standard of Installation.

1.04 DELIVERY, STORAGE AND HANDLING

A. Store and protect all materials as specified under the provisions of this specification 
and as specified herein.

B. Deliver products to the project properly identified with names, model numbers, types, 
grades, compliance labels, and other information needed for identification.  

C. Ship products to the job site in their original packaging.  Receive and store products in 
a suitable manner to prevent damage or deterioration.  Keep equipment upright at all 
times.

D. Investigate the spaces through which equipment must pass to reach its final 
destination.  Coordinate with the manufacturer to arrange delivery at the proper stage 
of construction and to provide shipping splits where necessary.

1.05 PROJECT/SITE CONDITIONS

A. Install work in locations shown on Drawings, unless prevented by Project conditions.  
Drawings have omitted certain branch circuitry in areas for ease of reading.  All branch 
circuitry is to be provided by Contractor.
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B. Prepare drawings showing proposed rearrangement of Work to meet Project 
conditions, including changes to Work specified in other Sections.  Obtain permission 
from Architect/Engineer before proceeding as specified under modification procedures.

1.06 MODIFICATION PROCEDURES

A. Procedures for modification of Work are specified under the provisions of this 
specification.

1.07 QUALITY ASSURANCE

A. Provide Work as required for a complete and operational electrical installation.

B. All products shall be designed, manufactured, and tested in accordance with industry 
standards.  Standards, organizations, and their abbreviations as used hereafter, include 
the following:
1. American National Standards Institute, Inc (ANSI).
2. American Society for Testing and Materials (ASTM).
3. National Electrical Manufacturers Association (NEMA).
4. Underwriters Laboratories, Inc. (UL).

C. Install all Work in accordance with the NECA Standard of Installation.

1.08 SUBMITTALS

A. Submit all requested items in Division 26 Sections under provisions of this specification. 

1.09 SUBSTITUTIONS

A. Substitutions will be considered only as allowed within the provisions of this 
specification.

1.10 PROJECT RECORD DOCUMENTS

A. Cooperate and assist in the preparation of project record documents under the 
provisions of this specification. 

1.11 CONSTRUCTION PROCEDURES

A. Construct Work in sequence with all other trades and Owner's schedule as specified 
under the provisions of this specification.

B. Prepare Work as specified under the provisions of this specification.

C. Provide cleaning as specified under provisions of this specification.

1.12 PROJECT MANAGEMENT AND COORDINATION

A. Proper project management and coordination is critical for a successful project.  
Manage and coordinate the Work with all other trades in accordance with this 
specifications requirements. Reliance on the Drawings and Specifications only for exact 
project requirements is insufficient for proper coordination.  

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION
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Not used. 

END OF SECTION
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SECTION 26 05 01

MINOR ELECTRICAL DEMOLITION

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Electrical demolition.

1.02 SUMMARY

A. Section Includes:
1. Electrical demolition: Remove electrical systems  shown on drawings.

PART 2  PRODUCTS

2.01 MATERIALS AND EQUIPMENT

A. Materials and equipment for patching and extending work:  As specified in individual 
sections.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that abandoned wiring and equipment serve only abandoned facilities.

B. Beginning of demolition means installer accepts existing conditions.

C. Demolition Drawings are based on casual field observation and are intended to 
identify the limits of the construction site.  Remove all electrical systems in their entirety 
in proper sequence with the Work.  

3.02 PREPARATION

A. Disconnect electrical systems in walls, floors, and ceilings to be removed.

B. Provide temporary wiring and connections to maintain existing systems in service during 
construction.  When work must be performed on energized equipment or circuits, use 
personnel experienced in such operations.

3.03 DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK

A. Remove, relocate, and extend existing installations to accommodate new construction.

B. Remove abandoned wiring to source of supply.

C. Remove exposed abandoned conduit, including abandoned conduit above accessible 
ceiling finishes.  Cut conduit flush with walls and floors, and patch surfaces.

D. Disconnect abandoned outlets and remove devices.  Remove abandoned outlets if 
conduit servicing them is abandoned and removed.  Provide blank cover for 
abandoned outlets that are not removed.

E. Repair adjacent construction and finishes damaged during demolition and extension 
work.

F. Maintain access to existing electrical installations that remain active.  Modify 
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installation or provide access panel as appropriate.

END OF SECTION
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SECTION 26 05 19

BUILDING WIRE AND CABLE

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Single conductor building wire.

B. Metal-clad cable.

C. Wiring connectors.

D. Electrical tape.

E. Oxide inhibiting compound.

F. Wire pulling lubricant.

1.02 RELATED REQUIREMENTS

A. Section 26 05 26 - Grounding and Bonding for Electrical Systems:  Additional 
requirements for grounding conductors and grounding connectors.

B. Section 26 05 53 - Identification for Electrical Systems:  Identification products and 
requirements.

1.03 REFERENCE STANDARDS

A. ASTM B3 - Standard Specification for Soft or Annealed Copper Wire; 2001 
(Reapproved 2007).

B. ASTM B33 - Standard Specification for Tin-Coated Soft or Annealed Copper Wire for 
Electrical Purposes; 2010.

C. ASTM B787/B787M - Standard Specification for 19 Wire Combination 
Unilay-Stranded Copper Conductors for Subsequent Insulation; 2004 (Reapproved 
2009).

D. ASTM D3005 - Standard Specification for Low-Temperature Resistant Vinyl Chloride 
Plastic Pressure-Sensitive Electrical Insulating Tape; 2010.

E. NECA 1 - Standard for Good Workmanship in Electrical Construction; National 
Electrical Contractors Association; 2010.

F. NECA 120 - Standard for Installing Armored Cable (AC) and Metal-Clad Cable (MC); 
National Electrical Contractors Association; 2006.

G. NEMA WC 70 - Power Cables Rated 2000 Volts or Less for the Distribution of Electrical 
Energy; National Electrical Manufacturers Association; 2009 (ANSI/NEMA WC 70/ICEA 
S-95-658).

H. NETA STD ATS - Acceptance Testing Specifications for Electrical Power Distribution 
Equipment and Systems; International Electrical Testing Association; 2009.

I. NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent 
Edition Adopted by Authority Having Jurisdiction, Including All Applicable Amendments 

PROJECT NO. 12-292-779 

Copyright© 2013 by KLUBER, INC.; All Rights Reserved

26 05 19 - 1 SECTION 26 05 19 
BUILDING WIRE AND CABLE 79



and Supplements.

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

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

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

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

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

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

P. UL 854 - Service-Entrance Cables; Current Edition, Including All Revisions.

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

1.04 SUBMITTALS

A. 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.

B. Project Record Documents:  Record actual installed circuiting arrangements. Record 
actual routing.

1.05 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

B. Products: Listed and classified by Underwriters Laboratories Inc. as suitabe for purpose 
specified as shown.

1.06 DELIVERY, STORAGE, AND HANDLING

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

PART 2  PRODUCTS

2.01 CONDUCTOR AND CABLE APPLICATIONS

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

B. Provide single conductor building wire installed in suitable raceway unless otherwise 
indicated, permitted, or required.

C. Nonmetallic-sheathed cable is not permitted.

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

a. Where concealed above accessible ceilings for final connections from junction 
boxes to luminaires.
1) Maximum Length:  6 feet.
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2.02 CONDUCTOR AND CABLE MANUFACTURERS

A. Cerro Wire LLC:  www.cerrowire.com. 

B. Encore Wire Corporation:  www.encorewire.com.

C. Southwire Company:  www.southwire.com.

2.03 ALL CONDUCTORS AND CABLES

A. Provide products that comply with requirements of NFPA 70.

B. Provide products listed and classified by Underwriters Laboratories Inc. as suitable for 
the purpose indicated.

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

D. Comply with NEMA WC 70.

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

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

G. Conductors for Grounding and Bonding:  Also comply with Section 26 05 26.

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

project. Conductor sizes indicated are based on copper.
2. Copper Conductors:  Soft drawn annealed, 98 percent conductivity, uncoated 

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

I. Minimum Conductor Size:
1. Branch Circuits:  12 AWG.

a. Exceptions:
1) 20 A, 120 V circuits longer than 75 feet:  10 AWG, for voltage drop.
2) 20 A, 120 V circuits longer than 150 feet:  8 AWG, for voltage drop.
3) 20 A, 277 V circuits longer than 150 feet:  10 AWG, for voltage drop.

2. Control Circuits:  14 AWG.

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

K. Conductor Color Coding:
1. Color code conductors as indicated unless otherwise required by the authority 

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

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

3. Color Code:
a. 480Y/277 V, 3 Phase, 4 Wire System:

1) Phase A:  Brown.
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2) Phase B:  Orange.
3) Phase C:  Yellow.
4) Neutral/Grounded:  Gray.

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

c. Equipment Ground, All Systems:  Green.
d. For modifications or additions to existing wiring systems, comply with existing 

color code when existing code complies with NFPA 70 and is approved by the 
authority having jurisdiction.

e. For control circuits, comply with manufacturer's recommended color code.

2.04 SINGLE CONDUCTOR BUILDING WIRE

A. Manufacturers:
1. Copper Building Wire:

a. Cerro Wire LLC:  www.cerrowire.com.
b. Encore Wire Corporation:  www.encorewire.com.
c. Southwire Company:  www.southwire.com.
d. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Description:  Single conductor insulated wire.

C. Conductor Stranding:  
1. Feeders and Branch Circuits:

a. Size 10 AWG and Smaller:  Solid.
b. Size 8 AWG and Larger:  Stranded.

2. Control Circuits:  Stranded.

D. Insulation Voltage Rating:  600 V.

E. Insulation:
1. Copper Building Wire:  Type THHN/THWN, except as indicated below.

a. Size 4 AWG and Larger:  Type XHHW-2.

2.05 METAL-CLAD CABLE

A. Manufacturers:
1. AFC Cable Systems Inc:  www.afcweb.com.
2. Encore Wire Corporation:  www.encorewire.com.
3. Southwire Company:  www.southwire.com.
4. Substitutions:  See Section 01 60 00 - Product Requirements.

B. 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.

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

D. Insulation Voltage Rating:  600 V.

PROJECT NO. 12-292-779 

Copyright© 2013 by KLUBER, INC.; All Rights Reserved

26 05 19 - 4 SECTION 26 05 19 
BUILDING WIRE AND CABLE 82



E. Insulation:  Type THHN/THWN.

F. Provide dedicated neutral conductor for each phase conductor where indicated or 
required.

G. Grounding:  Full-size integral equipment grounding conductor.
1. Provide additional isolated/insulated grounding conductor where indicated or 

required.

H. Armor:  Steel, interlocked tape.

2.06 WIRING CONNECTORS

A. 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.

B. Connectors for Grounding and Bonding:  Comply with Section 26 05 26.

C. Wiring Connectors for Splices and Taps:
1. Copper Conductors Size 8 AWG and Smaller:  Use twist-on insulated spring 

connectors.
2. Copper Conductors Size 6 AWG and Larger:  Use mechanical connectors or 

compression connectors.
a. Provide rubber under wrap with insulated plastic tape over wrap.

D. Wiring Connectors for Terminations:
1. Provide terminal lugs for connecting conductors to equipment furnished with 

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

with mechanical lugs when only compression connectors are specified.
3. 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.

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

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

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

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

E. 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.

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

a. Burndy:  www.burndy.com.
b. Ilsco:  www.ilsco.com.
c. Thomas & Betts Corporation:  www.tnb.com.

G. Compression Connectors:  Provide circumferential type or hex type crimp configuration.
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1. Manufacturers:
a. Burndy:  www.burndy.com.
b. Ilsco:  www.ilsco.com.
c. Thomas & Betts Corporation:  www.tnb.com.

H. Crimped Terminals:  Nylon-insulated, with insulation grip and terminal configuration 
suitable for connection to be made.
1. Manufacturers:

a. Burndy:  www.burndy.com.
b. Ilsco:  www.ilsco.com.
c. Thomas & Betts Corporation:  www.tnb.com.

2.07 WIRING ACCESSORIES

A. Electrical Tape:
1. Manufacturers:

a. 3M:  www.3m.com.
b. Plymouth Rubber Europa:  www.plymouthrubber.com.

2. 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.

B. Oxide Inhibiting Compound:  Listed; suitable for use with the conductors or cables to 
be installed.

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

a. 3M:  www.3m.com.
b. American Polywater Corporation:  www.polywater.com.
c. Ideal Industries, Inc:  www.idealindustries.com.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that interior of building has been protected from weather.

B. Verify that work likely to damage wire and cable has been completed.

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

D. Verify that field measurements are as shown on the drawings.

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

3.02 PREPARATION

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

3.03 INSTALLATION

A. Circuiting Requirements:
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1. Unless dimensioned, circuit routing indicated is diagrammatic.
2. When circuit destination is indicated and routing is not shown, determine exact 

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

shown.
4. Maintain separation of wiring for emergency systems in accordance with NFPA 70.

B. Install products in accordance with manufacturer's instructions.

C. Install conductors and cable in a neat and workmanlike manner in accordance with 
NECA 1.

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

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

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

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

recommended by the manufacturer.

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

G. 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.

H. Terminate cables using suitable fittings.
1. Metal-Clad Cable (Type MC):

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

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

I. Install conductors with a minimum of 12 inches of slack at each outlet.

J. Neatly train and bundle conductors inside boxes, wireways, panelboards and other 
equipment enclosures.

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

or make splices in conduit bodies or wiring gutters.
2. Remove appropriate amount of conductor insulation for making connections 

without cutting, nicking or damaging conductors.
3. Do not remove conductor strands to facilitate insertion into connector.
4. Clean contact surfaces on conductors and connectors to suitable remove corrosion, 

oxides, and other contaminates. Do not use wire brush on plated connector 
surfaces.

5. Mechanical Connectors:  Secure connections according to manufacturer's 
recommended torque settings.
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6. Compression Connectors:  Secure connections using manufacturer's recommended 
tools and dies.

L. 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.

M. Tape uninsulated conductors and connetors with electrical tape to 150% of insulation 
rating of conductor.

N. Make splices, taps and terminations to carry full amapcity of conductors without 
preceptible temperature rise.

O. Insulate ends of spare conductors using vinyl insulating electrical tape.

P. 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.  

Q. 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. 

3.04 FIELD QUALITY CONTROL

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

B. Perform inspections and tests listed in NETA STD 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.

C. Correct deficiencies and replace damaged or defective conductors and cables.

END OF SECTION
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SECTION 26 05 26

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Grounding and bonding requirements.

B. Conductors for grounding and bonding.

C. Connectors for grounding and bonding.

1.02 RELATED REQUIREMENTS

A. Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables:  Additional 
requirements for conductors for grounding and bonding, including conductor color 
coding.

B. Section 26 05 53 - Identification for Electrical Systems:  Identification products and 
requirements.

1.03 REFERENCE STANDARDS

A. NECA 1 - Standard for Good Workmanship in Electrical Construction; National 
Electrical Contractors Association; 2010.

B. NETA STD ATS - Acceptance Testing Specifications for Electrical Power Distribution 
Equipment and Systems; International Electrical Testing Association; 2009.

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

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

1.04 SUBMITTALS

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

1.05 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

PART 2  PRODUCTS

2.01 GROUNDING AND BONDING REQUIREMENTS

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

B. 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.

C. Where conductor size is not indicated, size to comply with NFPA 70 but not less than 
applicable minimum size requirements specified.
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2.02 GROUNDING AND BONDING COMPONENTS

A. General Requirements:
1. Provide products listed, classified, and labeled by Underwriter's Laboratories Inc. 

(UL) or testing firm acceptable to authority having jurisdiction as suitable for the 
purpose indicated.

2. Provide products listed and labeled as complying with UL 467 where applicable.

B. Conductors for Grounding and Bonding, in addition to requirements of Section 26 05 
19:
1. Use insulated copper conductors unless otherwise indicated.

C. Connectors for Grounding and Bonding:
1. Description:  Connectors appropriate for the application and suitable for the 

conductors and items to be connected; listed and labeled as complying with UL 
467.

2. Unless otherwise indicated, use mechanical connectors, compression connectors, 
or exothermic welded connections for accessible connections.

PART 3  EXECUTION

3.01 EXAMINATION

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

B. Verify that field measurements are as shown on the drawings.

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

3.02 INSTALLATION

A. Install products in accordance with manufacturer's instructions.

B. Install grounding and bonding system components in a neat and workmanlike manner 
in accordance with NECA 1.

C. Make grounding and bonding connections using specified connectors.
1. 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.

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

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

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

D. Identify grounding and bonding system components in accordance with Section 26 05 
53.

3.03 FIELD QUALITY CONTROL

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

B. Perform inspections and tests listed in NETA STD ATS, Section 7.13.
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C. Investigate and correct deficiencies where measured ground resistances do not comply 
with specified requirements.

END OF SECTION
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SECTION 26 05 29

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

1.01 SECTION INCLUDES

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

1.02 RELATED REQUIREMENTS

A. Section 26 05 34 - Conduit:  Additional support and attachment requirements for 
conduits.

B. Section 26 05 37 - Boxes:  Additional support and attachment requirements for boxes.

1.03 REFERENCE STANDARDS

A. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and 
Steel Hardware; 2009.

B. ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and 
Steel; 2011.

C. MFMA-4 - Metal Framing Standards Publication; Metal Framing Manufacturers 
Association; 2004.

D. NECA 1 - Standard for Good Workmanship in Electrical Construction; National 
Electrical Contractors Association; 2010.

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

F. UL 5B - Strut-Type Channel Raceways and Fittings; Current Edition, Including All 
Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:  
1. Coordinate sizes and arrangement of supports and bases with the actual 

equipment and components to be installed.
2. Coordinate the work with other trades to provide additional framing and materials 

required for installation.
3. Coordinate compatibility of support and attachment components with mounting 

surfaces at the installed locations.
4. Coordinate the arrangement of supports with ductwork, piping, equipment and 

other potential conflicts installed under other sections or by others.

1.05 SUBMITTALS

A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for 
metal channel (strut) framing systems.

1.06 QUALITY ASSURANCE
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A. Comply with NFPA 70.

B. Comply with applicable building code.

1.07 DELIVERY, STORAGE, AND HANDLING

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

PART 2  PRODUCTS

2.01 SUPPORT AND ATTACHMENT COMPONENTS

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

hardware as necessary for the complete installation of electrical work.
2. Provide products listed, classified, and labeled by Underwriter's Laboratories Inc. 

(UL) or testing firm acceptable to authority having jurisdiction as suitable for the 
purpose indicated, where applicable.

3. 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. Include consideration for vibration, equipment operation, and shock 
loads where applicable.
a. Consider the weight of wire in conduit when selecting products.

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

5. Steel Components:  Use corrosion resistant materials suitable for the environment 
where installed.
a. Zinc-Plated Steel:  Electroplated in accordance with ASTM B633.
b. Galvanized Steel:  Hot-dip galvanized after fabrication in accordance with 

ASTM A123/A123M or ASTM A153/A153M.

B. Conduit and Cable Supports:  Straps, clamps, etc. suitable for the conduit or cable to 
be supported.
1. Conduit Straps:  One-hole or two-hole type; steel or malleable iron.
2. Conduit Clamps:  Bolted type unless otherwise indicated.

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

D. Metal Channel (Strut) Framing Systems:  Factory-fabricated continuous-slot metal 
channel (strut) and associated fittings, accessories, and hardware required for 
field-assembly of supports.
1. Comply with MFMA-4.

E. Hanger Rods:  Threaded zinc-plated steel unless otherwise indicated.

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

fastener types indicated for the specified applications.
2. Concrete:  Use expansion anchors.
3. Solid or Grout-Filled Masonry:  Use expansion anchors or screw anchors.
4. Hollow Masonry:  Use toggle bolts.
5. Plaster and Gypsum Board Partitions: Use toggle bolts..
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6. Steel:  Use beam clamps.
7. Sheet Metal:  Use sheet metal screws.

2.02 RACK CONSTRUCTION

A. Manufacturers:
1. UniStrut.
2. B-Line.
3. Caddy.

B. Description:
1. Rack:  12 gauge galvanized steel, 1 5/8" BY 1 5/8" full, green finish.
2. Spring Steel Clips:  Spring or twirl type.
3. Pipe Clamp:  Conduit clamp, match with rack.
4. Threaded rod and hardware:  Plated finish, size and length as required for loading 

and conditions.

2.03 CONDUIT HANGERS

A. Manufacturers:
1. Minerrallac Electric Company.
2. Appleton.
3. O-Z/Gedney.
4. Substitutions:  Or Approved Equal.

B. Description:
1. Standard conduit hanger, zinc-plated steel with bolts.
2. Threaded rod and hardware:  Plated finish, size and length as required for loading 

and conditions.

2.04 BEAM CLAMPS

A.  Manufacturers:
1. Appleton.
2. Midwest.
3. Raco.

B. Description:  Malleable beam clamp,  zinc plated steel.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as shown on the drawings.

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

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

3.02 INSTALLATION

A. Install products in accordance with manufacturer's instructions.

B. Install support and attachment components in a neat and workmanlike manner in 
accordance with NECA 1.

C. Provide independent support from building structure. Do not provide support from 

PROJECT NO. 12-292-779 

Copyright© 2013 by KLUBER, INC.; All Rights Reserved

26 05 29 - 3 SECTION 26 05 29 
HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 92



piping, ductwork, or other systems.

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

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

support equipment as required.
2. 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.
3. Use metal channel (strut) to support surface-mounted equipment in wet or damp 

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

relies on its own weight for support.

F. Secure fasteners according to manufacturer's recommended torque settings.

G. Remove temporary supports.

H. Do not use power-actuated anchors.

I. Do not drill or cut structural members.

J. Fabricate supports from structural steel or steel channel. Rigidly weld members or use 
hexagon head bolts to present neat appearance with adequate strength and rigidity.  
Use spring lock washers under all nuts.

K. Install surface-mounted cabinets and panelboards with minimum of four anchors.

L. Use sheet metal channel to bridge studs above and below cabinets and panelboards 
recessed in hollow partitions.

3.03 FIELD QUALITY CONTROL

A. Inspect support and attachment components for damage and defects.

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

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

END OF SECTION
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SECTION 26 05 34

CONDUIT

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Flexible metal conduit (FMC).

B. Electrical metallic tubing (EMT).

C. Conduit fittings.

D. Accessories.

1.02 RELATED REQUIREMENTS

A. Section 26 05 26 - Grounding and Bonding for Electrical Systems.

B. Section 26 05 29 - Hangers and Supports for Electrical Systems.

C. Section 26 05 37 - Boxes.

D. Section 26 05 53 - Identification for Electrical Systems:  Identification products and 
requirements.

1.03 REFERENCE STANDARDS

A. ANSI C80.1 - American National Standard for Electrical Rigid Steel Conduit (ERSC); 
2005.

B. ANSI C80.3 - American National Standard for Steel Electrical Metallic Tubing (EMT); 
2005.

C. NECA 1 - Standard for Good Workmanship in Electrical Construction; National 
Electrical Contractors Association; 2010.

D. NECA 101 - Standard for Installing Steel Conduits (Rigid, IMC, EMT); National 
Electrical Contractors Association; 2006.

E. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical 
Metallic Tubing, and Cable; National Electrical Manufacturers Association; 2012 
(ANSI/NEMA FB 1).

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

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

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

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

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

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:  
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1. Coordinate minimum sizes of conduits with the actual conductors to be installed, 
including adjustments for conductor sizes increased for voltage drop. 

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

3. Verify exact conduit termination locations required for boxes, enclosures, and 
equipment installed under other sections or by others.

4. 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.

5. Notify Architect of any conflicts with or deviations from the contract documents. 
Obtain direction before proceeding with work.

B. Sequencing:
1. Do not begin installation of conductors and cables until installation of conduit is 

complete between outlet, junction and splicing points.

1.05 SUBMITTALS

A. Shop Drawings:
1. Indicate proposed arragement of all conduits exposed in rooms.
2. Include proposed locations of roof penetrations and proposed methods for sealing.
3. Careful lay-out procedures are necessary to provide an acceptable aesthetic 

appearance and to avoid crossing of conduits. 

B. Project Record Documents:  Record actual routing for conduits 2 inch (53 mm) trade 
size and larger.
1. Accurately record locations within a tolerance of 6 inches.

1.06 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

1.07 DELIVERY, STORAGE, AND HANDLING

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

PART 2  PRODUCTS

2.01 CONDUIT APPLICATIONS

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

B. 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.

C. Exposed, Interior, Not Subject to Physical Damage:  Use galvanized steel rigid metal 
conduit or electrical metallic tubing (EMT).

D. Exposed, Interior, Subject to Physical Damage:  Use galvanized steel rigid metal 
conduit.
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E. Connections to Vibrating Equipment:
1. Dry Locations:  Use flexible metal conduit.
2. Maximum Length:  6 feet unless otherwise indicated.
3. Vibrating equipment includes, but is not limited to:

a. Transformers.

2.02 CONDUIT REQUIREMENTS

A. 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.

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

C. Provide products listed, classified, and labeled by Underwriter's Laboratories Inc. (UL) 
or testing firm acceptable to authority having jurisdiction as suitable for the purpose 
indicated.

D. Minimum Conduit Size, Unless Otherwise Indicated:
1. Branch Circuits:  1/2 inch (16 mm) trade size.
2. Branch Circuit Homeruns:  3/4 inch (21 mm) trade size.
3. Control Circuits:  1/2 inch (16 mm) trade size.
4. Flexible Connections to Luminaires:  3/8 inch (12 mm) trade size.

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

2.03 GALVANIZED STEEL RIGID METAL CONDUIT (RMC)

A. Manufacturers:
1. Allied Tube & Conduit:  www.alliedeg.com.
2. Republic Conduit:  www.republic-conduit.com.
3. Wheatland Tube Company:  www.wheatland.com.

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

C. Fittings:
1. Manufacturers:

a. Bridgeport Fittings Inc:  www.bptfittings.com.
b. O-Z/Gedney, a brand of Emerson Industrial Automation:  

www.emersonindustrial.com.
c. Thomas & Betts Corporation:  www.tnb.com.

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

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

and compression (gland) type fittings are not permitted.

2.04 FLEXIBLE METAL CONDUIT (FMC)

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

B. 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.

C. Fittings:
1. Manufacturers:

a. Bridgeport Fittings Inc:  www.bptfittings.com.
b. O-Z/Gedney, a brand of Emerson Industrial Automation:  

www.emersonindustrial.com.
c. Thomas & Betts Corporation:  www.tnb.com.

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

3. Material:  Use steel or malleable iron.

2.05 ELECTRICAL METALLIC TUBING (EMT)

A. Manufacturers:
1. Allied Tube & Conduit:  www.alliedeg.com.
2. Republic Conduit:  www.republic-conduit.com.
3. Wheatland Tube Company:  www.wheatland.com.

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

C. Fittings:
1. Manufacturers:

a. Bridgeport Fittings Inc:  www.bptfittings.com.
b. O-Z/Gedney, a brand of Emerson Industrial Automation:  

www.emersonindustrial.com.
c. Thomas & Betts Corporation:  www.tnb.com.

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

3. Material:  Use steel or malleable iron.
4. Connectors and Couplings:  Use compression (gland) or set-screw type.

a. Do not use indenter type connectors and couplings.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as shown on drawings.

B. Verify that mounting surfaces are ready to receive conduits. 

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

D. Verify that mechanical work which is likely to injure conductors has been completed.

3.02 INSTALLATION

A. Install products in accordance with manufacturer's instructions.
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B. Install conduit in a neat and workmanlike manner in accordance with NECA 1.

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

D. Conduit Routing:
1. Unless dimensioned, conduit routing indicated is diagrammatic.
2. When conduit destination is indicated and routing is not shown, determine exact 

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

between pull points.
5. Arrange conduit to provide no more than 150 feet between pull points.
6. Route conduits above water and drain piping where possible.
7. Arrange conduit to prevent moisture traps. Provide drain fittings at low points and 

at sealing fittings where moisture may collect.
8. Maintain minimum clearance of 6 inches between conduits and piping for other 

systems.
9. Maintain minimum clearance of 12 inches between conduits and hot surfaces. This 

includes, but is not limited to:
a. Heaters.
b. Hot water piping.
c. Flues.

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

E. Conduit Support:
1. Secure and support conduits in accordance with NFPA 70 and Section 26 05 29 

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

piping, ductwork, or other systems.
3. Use conduit clamp to support single conduit from beam clamp or threaded rod.
4. Use trapeze hangers assembled from threaded rods and metal channel (strut) with 

accessory conduit clamps to support multiple parallel suspended conduits.

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

galvanized steel conduits prior to making connections. 
2. Where two threaded conduits must be joined and neither can be rotated, use 

three-piece couplings or split couplings. Do not use running threads.
3. Use suitable adapters where required to transition from one type of conduit to 

another.
4. Terminate threaded conduits in boxes and enclosures using threaded hubs or 

double lock nuts for dry locations and raintight hubs for wet locations.
5. Provide insulating bushings or insulated throats at all conduit terminations to 

protect conductors.
6. Secure joints and connections to provide maximum mechanical strength and 

electrical continuity.
7. Use suitable caps to protect installed raceway against entrance of dirt and 

moisture.

G. Penetrations:
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1. Do not penetrate or otherwise notch or cut structural members, including footings 
and grade beams, without approval of Structural Engineer.

2. Make penetrations perpendicular to surfaces unless otherwise indicated.
3. Provide sleeves for penetrations as indicated or as required to facilitate 

installation. Set sleeves flush with exposed surfaces unless otherwise indicated or 
required.

4. Conceal bends for conduit risers emerging above ground.
5. Seal interior of conduits entering the building from underground at first accessible 

point to prevent entry of moisture and gases.
6. Install firestopping to preserve fire resistance rating of partitions and other 

elements, using materials and methods specified.

H. 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:
1. Where conduits cross structural joints intended for expansion, contraction, or 

deflection.
2. Where conduits are subject to earth movement by settlement or frost.

I. Provide grounding and bonding in accordance with Section 26 05 26.

3.03 FIELD QUALITY CONTROL

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

B. Correct deficiencies and replace damaged or defective conduits.

3.04 CLEANING

A. Clean interior of conduits to remove moisture and foreign matter.

3.05 PROTECTION

A. 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.

B. Do not cut through masonry bond beams or any other structural element when 
installing openings for all conduits or other work.  Coordinate with the structural 
drawings and mason contractor for all bond beam and structural element locations.  
Contractor cutting through or otherwise damaging these elements will be responsible 
for all associated engineering fees and subsequent retrofit reinforcing deemed 
necessary to reinstate the continuity and integrity of the damaged elements.

END OF SECTION

PROJECT NO. 12-292-779 

Copyright© 2013 by KLUBER, INC.; All Rights Reserved

26 05 34 - 6 SECTION 26 05 34 
CONDUIT 99



SECTION 26 05 37

BOXES

PART 1  GENERAL

1.01 SECTION INCLUDES

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

1.02 RELATED REQUIREMENTS

A. Section 26 05 26 - Grounding and Bonding for Electrical Systems.

B. Section 26 05 29 - Hangers and Supports for Electrical Systems.

C. Section 26 05 34 - Conduit:
1. Conduit bodies and other fittings.
2. Additional requirements for locating boxes to limit conduit length and/or number 

of bends between pulling points.

D. Section 26 05 53 - Identification for Electrical Systems:  Identification products and 
requirements.

E. Section 26 27 26 - Wiring Devices:
1. Wall plates.

1.03 REFERENCE STANDARDS

A. NECA 1 - Standard for Good Workmanship in Electrical Construction; National 
Electrical Contractors Association; 2010.

B. NECA 130 - Standard for Installing and Maintaining Wiring Devices; National 
Electrical Contractors Association; 2010.

C. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical 
Metallic Tubing, and Cable; National Electrical Manufacturers Association; 2012 
(ANSI/NEMA FB 1).

D. NEMA OS 1 - Sheet-Steel Outlet Boxes, Device Boxes, Covers, and Box Supports; 
National Electrical Manufacturers Association; 2008 (Revised 2010) (ANSI/NEMA OS 
1).

E. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); National 
Electrical Manufacturers Association; 2008.

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

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

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:  
1. Coordinate the work with other trades to avoid placement of ductwork, piping, 
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equipment, or other potential obstructions within the dedicated equipment spaces 
and working clearances for electrical equipment required by NFPA 70.

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

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

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

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

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

flush-mounted boxes where indicated.
8. Notify Architect of any conflicts with or deviations from the contract documents. 

Obtain direction before proceeding with work.

1.05 SUBMITTALS

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

B. 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.

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

D. Maintenance Materials:   Furnish the following for Owner's use in maintenance of 
project.

1.06 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

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

C. Electrical boxes are shown on Drawings in approximate locations unless dimensioned. 
Install at locations required for box to serve intended purpose.  Include in base bid, 
installation within 10 feet of location shown. 

1.07 DELIVERY, STORAGE, AND HANDLING

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

PART 2  PRODUCTS

2.01 BOXES

A. General Requirements:
1. Do not use boxes and associated accessories for applications other than as 

permitted by NFPA 70 and product listing.
2. Provide all boxes, fittings, supports, and accessories required for a complete 
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raceway system and to accommodate devices and equipment to be installed.
3. Provide products listed, classified, and labeled by Underwriter's Laboratories Inc. 

(UL) or testing firm acceptable to authority having jurisdiction as suitable for the 
purpose indicated.

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

5. Provide grounding terminals within boxes where equipment grounding conductors 
terminate.

B. Outlet and Device Boxes Up to 100 cubic inches, Including Those Used as Junction and 
Pull Boxes:
1. Use sheet-steel boxes for dry locations unless otherwise indicated or required.
2. Sheet-Steel Boxes:  Comply with NEMA OS 1, and list and label as complying with 

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

UL 514A; furnish with threaded hubs.
4. 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.

5. Boxes for Ganged Devices:  Use multigang boxes of single-piece construction. Do 
not use field-connected gangable boxes.

6. Wall Plates:  Comply with Section 26 27 26.
7. Manufacturers:

a. Cooper Crouse-Hinds, a division of Cooper Industries:  
www.cooperindustries.com.

b. Hubbell Incorporated; Bell Products:  www.hubbell-bell.com.
c. Hubbell Incorporated; RACO Products:  www.hubbell-raco.com.
d. O-Z/Gedney, a brand of Emerson Industrial Automation:  

www.emersonindustrial.com.
e. Thomas & Betts Corporation:  www.tnb.com.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as shown on drawings.

B. Verify that mounting surfaces are ready to receive boxes. 

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

3.02 INSTALLATION

A. Install products in accordance with manufacturer's instructions.

B. Perform work in a neat and workmanlike manner in accordance with NECA 1 and, 
where applicable, NECA 130, including mounting heights specified in those standards 
where mounting heights are not indicated. 
1. Locate and install electrical boxes to maintain headroom and to present neat 

mechanical appearance.

C. Arrange equipment to provide minimum clearances in accordance with manufacturer's 
instructions and NFPA 70.
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D. Unless otherwise indicated, boxes may be surface-mounted where exposed conduits are 
indicated or permitted.

E. Box Locations:
1. Unless dimensioned, box locations indicated are approximate.

a. Obtain verification from Architect/Engineer for locations of outlets throughout 
prior to rough-in.

2. Locate boxes as required for devices installed under other sections or by others.
3. 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.

4. Install electrical boxes as shown on the drawings, and as required for splices, taps,  
equipment connections and regulatory requirements.

5. Install pull boxes and junction boxes above accessible ceilings or in unfinished 
areas.

6. Provide knockout closures for unused openings.
7. Coordinate mounting heights and locations of outlets above counters, benches, 

backsplashes and furniture.

F. Box Supports:
1. Secure and support boxes in accordance with NFPA 70 and Section 26 05 29 using 

suitable supports and methods approved by the authority having jurisdiction.
2. 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.

3. Equipment Support Boxes:  Rated for weight of equipment supported; include 2 
inch male fixture studs where required.

G. Install boxes plumb and level.

H. Install boxes as required to preserve insulation integrity.

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

J. Install firestopping to preserve fire resistance rating of partitions and other elements, 
using materials and methods specified.

K. Close unused box openings.

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

M. Provide grounding and bonding in accordance with Section 26 05 26.

N. Do not use power-actuated anchors.

3.03 CLEANING

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

3.04 PROTECTION

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

END OF SECTION

PROJECT NO. 12-292-779 

Copyright© 2013 by KLUBER, INC.; All Rights Reserved

26 05 37 - 5 SECTION 26 05 37 
BOXES 104



SECTION 26 05 53

IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Electrical identification requirements.

B. Identification nameplates and labels.

C. Wire and cable markers.

D. Voltage markers.

E. Warning signs and labels.

1.02 RELATED REQUIREMENTS

A. Section 26 27 26 - Wiring Devices:  Device and wallplate finishes; factory pre-marked 
wallplates.

1.03 REFERENCE STANDARDS

A. ANSI Z535.2 - American National Standard for Environmental and Facility Safety 
Signs; 2007.

B. ANSI Z535.4 - American National Standard for Product Safety Signs and Labels; 2007.

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

D. UL 969 - Marking and Labeling Systems; Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:  
1. Verify final designations for equipment, systems, and components to be identified 

prior to fabrication of identification products. 

B. Sequencing:
1. Do not conceal items to be identified, in locations such as above suspended 

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

complete.

1.05 SUBMITTALS

A. Shop Drawings:  Provide schedule of items to be identified indicating proposed 
designations, materials, legends, and formats.

1.06 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

B. Products: Listed and classified by Underwiters Laboratories Inc. as suitable for purpose 
specified on drawings.
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PART 2  PRODUCTS

2.01 IDENTIFICATION REQUIREMENTS

A. Identification for Equipment:
1. Use identification nameplate to identify each piece of electrical distribution and 

control equipment and associated sections, compartments, and components.
a. Panelboards:

1) Identify power source and circuit number. Include location when not within 
sight of equipment.

2) Use typewritten circuit directory to identify load(s) served for panelboards 
with a door. Identify spares and spaces using pencil.

3) For power panelboards without a door, use identification nameplate to 
identify load(s) served for each branch device. Do not identify spares and 
spaces.

b. Transformers:
1) Identify power source and circuit number. Include location when not within 

sight of equipment.
c. Enclosed switches:

1) Identify load(s) served. Include location.
2. Use identification nameplate to identify switchboards and panelboards utilizing a 

high leg delta system in accordance with NFPA 70.
3. Arc Flash Hazard Warning Labels:  Use warning labels to identify arc flash hazards 

for electrical equipment, such as switchboards, panelboards, industrial control 
panels, meter socket enclosures, and motor control centers that are likely to require 
examination, adjustment, servicing, or maintenance while energized.

B. Identification for Conductors and Cables:
1. Color Coding for Power Conductors 600 V and Less:  Comply with Section 26 05 

19.
2. Use identification nameplate or identification label to identify color code for 

ungrounded and grounded power conductors inside door or enclosure at each 
piece of feeder or branch-circuit distribution equipment when premises has feeders 
or branch circuits served by more than one nominal voltage system.

3. Use wire and cable markers to identify circuit number or other designation 
indicated for power, control, and instrumentation conductors and cables at the 
following locations:
a. At each source and load connection.
b. Within boxes when more than one circuit is present.
c. Within equipment enclosures when conductors and cables enter or leave the 

enclosure.

C. Identification for Raceways:
1. Furnish markers for each conduit longer than 6 feet.
2. Use voltage markers or color-coded bands to identify systems other than normal 

power system for accessible conduits at maximum intervals of 20 feet.
a. Color-Coded Bands:  Use field-painting or vinyl color coding electrical tape to 

mark bands 3 inches wide.
1) Color Code:

(a) 480 Volt system: Orange.
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(b) 208 Volt system: Black.
2) Vinyl Color Coding Electrical Tape:  Comply with Section 26 05 19.

3. Use voltage markers to identify highest voltage present for wireways at maximum 
intervals of 20 feet.

D. Identification for Boxes:
1. Use voltage markers or color coded boxes to identify systems other than normal 

power system.

2.02 IDENTIFICATION NAMEPLATES AND LABELS

A. Identification Nameplates:
1. Manufacturers:

a. Brimar Industries, Inc:  www.brimar.com.
b. Kolbi Pipe Marker Co:  www.kolbipipemarkers.com.
c. Seton Identification Products:  www.seton.com.

2. Materials:
a. Indoor Clean, Dry Locations:  Use plastic nameplates.

3. Plastic Nameplates:  Two-layer or three-layer laminated acrylic or electrically 
non-conductive phenolic with beveled edges; minimum thickness of 1/16 inch; 
engraved text.

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

B. Identification Labels:
1. Manufacturers:

a. Brady Corporation:  www.bradyid.com.
b. Brother International Corporation:  www.brother-usa.com.
c. Panduit Corp:  www.panduit.com.

2. Materials:  Use self-adhesive laminated plastic labels; UV, chemical, water, heat, 
and abrasion resistant.

3. Text:  Use factory pre-printed or machine-printed text. Do not use handwritten text 
unless otherwise indicated.

C. Format for Equipment Identification:
1. Minimum Size:  1 inch by 2.5 inches.
2. Legend:

a. Equipment designation or other approved description.
3. Minimum Text Height:

a. Equipment Designation:  1/4 inch.
b. Individual Loads: 1/8 inch.

4. Color:
a. Normal Power System:  White text on black background.

2.03 WIRE AND CABLE MARKERS

A. Manufacturers:
1. Brady Corporation:  www.bradyid.com.
2. HellermannTyton:  www.hellermanntyton.com.
3. Panduit Corp:  www.panduit.com.

B. Markers for Conductors and Cables:  Use wrap-around self-adhesive vinyl cloth type 
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markers suitable for the conductor or cable to be identified.

C. Markers for Conductor and Cable Bundles:  Use plastic marker tags secured by nylon 
cable ties.

D. Legend:  Power source and circuit number or other designation indicated.

E. Text:  Use factory pre-printed or machine-printed text, all capitalized unless otherwise 
indicated.

F. Minimum Text Height:  1/8 inch.

G. Color:  Black text on white background unless otherwise indicated.

2.04 VOLTAGE MARKERS

A. Markers for Conduits:  Use factory pre-printed self-adhesive vinyl, self-adhesive vinyl 
cloth, or vinyl snap-around type markers.

B. Markers for Boxes and Equipment Enclosures:  Use factory pre-printed self-adhesive 
vinyl or self-adhesive vinyl cloth type markers.

C. Minimum Size:
1. Markers for Conduits:  As recommended by manufacturer for conduit size to be 

identified.
2. Markers for Pull Boxes:  1 1/8 by 4 1/2 inches.
3. Markers for Junction Boxes:  1/2 by 2 1/4 inches.

D. Legend:
1. Markers for Voltage Identification:  Highest voltage present.
2. Markers for System Identification:

E. Color:  Black text on orange background unless otherwise indicated.

2.05 WARNING SIGNS AND LABELS

A. Comply with ANSI Z535.2 or ANSI Z535.4 as applicable.

B. Warning Signs:
1. Materials:
2. Minimum Size:  7 by 10 inches unless otherwise indicated.

C. Warning Labels:
1. Materials:  Use factory pre-printed or machine-printed self-adhesive polyester, or 

self-adhesive vinyl labels; UV, chemical, water, heat, and abrasion resistant; 
produced using materials recognized to UL 969.

2. Machine-Printed Labels:  Use thermal transfer process printing machines and 
accessories recommended by label manufacturer. 

3. Minimum Size:  2 by 4 inches unless otherwise indicated.

PART 3  EXECUTION

3.01 PREPARATION

A. Clean surfaces to receive adhesive products according to manufacturer's instructions.

3.02 INSTALLATION
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A. Install products in accordance with manufacturer's instructions.

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

rear access.
4. Elevated Equipment:  Legible from the floor or working platform.
5. Branch Devices:  Adjacent to device.
6. Interior Components:  Legible from the point of access.
7. Conduits:  Legible from the floor.
8. Boxes:  Outside face of cover.
9. Conductors and Cables:  Legible from the point of access.

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

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

E. Install self-adhesive labels and markers to achieve maximum adhesion, with no 
bubbles or wrinkles and edges properly sealed.

3.03 FIELD QUALITY CONTROL

A. Replace self-adhesive labels and markers that exhibit bubbles, wrinkles, curling or other 
signs of improper adhesion.

END OF SECTION

PROJECT NO. 12-292-779 

Copyright© 2013 by KLUBER, INC.; All Rights Reserved

26 05 53 - 5 SECTION 26 05 53 
IDENTIFICATION FOR ELECTRICAL SYSTEMS 109



SECTION 26 06 20.26

WIRING CONNECTIONS

1.01 SUMMARY 

A. Section Includes:
1. Electrical connections to equipment specified under other sections and not an 

integral part of the electrical distribution system. 

B. Related Sections:  Provide electrical connection and conduit rough-in to equipment 
specified under all related sections and on Drawings.

C. Related Sections:  Provide electrical connection and conduit rough-in to equipment 
specified under all related sections and on Drawings.  Refer specifally, but not limited 
to, these sections further information

D. Electrical Connections to Owner Furnished Equipment:
1. Provide electrical connections and conduit rough-in to Owner's equipment as 

specified. 

1.02 REFERENCES 

A. NEMA WD 1 - General Purpose Wiring Devices. 

B. NEMA WD 6 - Wiring Device Configurations. 

C. ANSI/NFPA 70 - National Electrical Code. 

1.03 COORDINATION

A. Obtain and review shop drawings, product data, and manufacturer's instructions for all 
equipment furnished under other sections.  Do not rely solely on the plans and 
spcifications for execution of this Work.

B. Determine connection locations and requirements.  Include necessary field evaluation 
time to inspect connection requirements of all equipment.

C. Sequence rough-in of electrical connections to coordinate with installation schedule for 
equipment.

D. Sequence electrical connections to coordinate with start-up schedule for equipment.

E. Coordinate with all other trades to determine exact rough-in requirements for each 
equipment or device.

PART 2   PRODUCTS

2.01 CORDS AND CAPS 

A. Manufacturers:
1. Carol. 
2. Substitutions:  Or Approved Equal.

B. Attachment Plug Construction:  Conform to NEMA WD 1. 
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C. Configuration:  NEMA WD 6; match receptacle configuration at outlet provided for 
equipment. 

D. Cord Construction:  ANSI/NFPA 70, Type SO multiconductor flexible cord with 
identified equipment grounding conductor, suitable for use in damp locations or above 
hazardous locations. 

E. Cord Construction: ASTM B-8 or B-174, annealed stranded bare copper with PVC 
insulation and jacket.  Resistant to oils, lubricants, water, acids akalies, ozone or 
abrasion.

F. Size:  Suitable for connected load of equipment, length of cord, and rating of branch 
circuit overcurrent protection (3 conductor #12 unless otherwise noted.)

G. Accessories: Strain-relief at cap and junction box. 

H. Accessories: Provide cord grip next to ceiling junction box to support cord.   Mount cord 
grip to structure.

PART 3   EXECUTION

3.01 EXAMINATION 

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

3.02 ELECTRICAL CONNECTIONS 

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

B. Make conduit connections to equipment using flexible conduit. 

C. Make wiring connections using wire and cable with insulation suitable for temperatures  
encountered in heat producing equipment. 

D. Provide receptacle outlet where connection with attachment plug is indicated.  Provide 
cord and cap where field-supplied attachment plug is necessary. 

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

F. Install disconnect switches, controllers, control stations, and control devices for all 
equipment. 

G. Modify equipment control wiring with terminal block jumpers as directed by 
manufacturer’s installation instructions. 

H. Provide interconnecting conduit and wiring between devices and equipment as directed 
by manufacturer’s installation instructions. 

I. Cooperate and assist Owner and other trades in the start-up of all equipment as 
specified.

3.03 ELECTRICAL CONDUIT ROUGH-IN

A. Obtain manufacturer’s installation instructions and rough-in electrical conduit system as 
detailed in manufacturer’s installation instructions.

B. Extend conduit to accessible ceiling locations where complete conduit system is not 
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required.

END OF SECTION
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SECTION 26 24 16

PANELBOARDS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Lighting and appliance panelboards.

B. Overcurrent protective devices for panelboards.

1.02 RELATED REQUIREMENTS

A. Section 26 05 26 - Grounding and Bonding for Electrical Systems.

B. Section 26 05 29 - Hangers and Supports for Electrical Systems.

C. Section 26 05 53 - Identification for Electrical Systems:  Identification products and 
requirements.

1.03 REFERENCE STANDARDS

A. FS W-C-375 - Circuit Breakers, Molded Case; Branch Circuit and Service; Federal 
Specification; Revision D, 2006.

B. NECA 1 - Standard for Good Workmanship in Electrical Construction; National 
Electrical Contractors Association; 2010.

C. NECA 407 - Standard for Installing and Maintaining Panelboards; National Electrical 
Contractors Association; 2009.

D. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2008.

E. NEMA KS 1 - Enclosed and Miscellaneous Distribution Equipment Switches (600 Volts 
Maximum); National Electrical Manufacturers Association; 2001 (R2006).

F. NEMA PB 1 - Panelboards; National Electrical Manufacturers Association; 2011.

G. NEMA PB 1.1 - General Instructions for Proper Installation, Operation and 
Maintenance of Panelboards Rated 600 Volts or Less; National Electrical 
Manufacturers Association; 2007.

H. NETA STD ATS - Acceptance Testing Specifications for Electrical Power Distribution 
Equipment and Systems; International Electrical Testing Association; 2009.

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

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

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

L. UL 67 - Panelboards; Current Edition, Including All Revisions.

M. UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker 
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Enclosures; Current Edition, Including All Revisions.

1.04 SUBMITTALS

A. 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.
1. Clearly indicate whether proposed short circuit current ratings are fully rated or, 

where acceptable, series rated systems.

B. 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.

C. Project Record Documents:  Record actual installed locations of panelboards and 
actual installed circuiting arrangements.

D. Maintenance Data:  Include information on replacement parts and recommended 
maintenance procedures and intervals.

1.05 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

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

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Eaton Corporation; Cutler-Hammer Products:  www.eaton.com.

B. General Electric Company:  www.geindustrial.com.

C. Schneider Electric; Square D Products:  www.schneider-electric.us.

2.02 ALL PANELBOARDS

A. Provide products listed and labeled by Underwriters Laboratories Inc. as suitable for 
the purpose  indicated.

B. Unless otherwise indicated, provide products suitable for continuous operation under 
the following service conditions: 
1. Altitude:  Less than 6,600 feet.
2. Ambient Temperature:

a. Panelboards Containing Circuit Breakers:  Between 23 degrees F and 104 
degrees F.

C. Short Circuit Current Rating:
1. Listed series ratings are acceptable, except where not permitted by motor 

contribution according to NFPA 70.
2. Label equipment utilizing series ratings as required by NFPA 70.

D. Mains:  Configure for top or bottom incoming feed as indicated or as required for the 
installation.
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E. Branch Overcurrent Protective Devices:  Replaceable without disturbing adjacent 
devices.

F. Bussing:  Sized in accordance with UL 67 temperature rise requirements.
1. Provide solidly bonded equipment ground bus in each panelboard, with a suitable 

lug for each feeder and branch circuit equipment grounding conductor.

G. Conductor Terminations:  Suitable for use with the conductors to be installed.

H. Enclosures:  Comply with NEMA 250, and list and label as complying with UL 50 and 
UL 50E.
1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the 

following installation locations:
a. Indoor Clean, Dry Locations:  Type 1.

2. Boxes:  Galvanized steel unless otherwise indicated.
a. Provide wiring gutters sized to accommodate the conductors to be installed.

3. Fronts:
a. Fronts for Surface-Mounted Enclosures:  Same dimensions as boxes.
b. Fronts for Flush-Mounted Enclosures:  Overlap boxes on all sides to conceal 

rough opening.
4. Lockable Doors:  All locks keyed alike unless otherwise indicated.

I. Future Provisions:  Prepare all unused spaces for future installation of devices including 
bussing, connectors, mounting hardware and all other required provisions.

2.03 LIGHTING AND APPLIANCE PANELBOARDS

A. 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.

B. Conductor Terminations:
1. Main and Neutral Lug Material:  Copper, suitable for terminating copper 

conductors only.
2. Main and Neutral Lug Type:  Mechanical.

C. Bussing:
1. Phase Bus Connections:  Arranged for sequential phasing of overcurrent protective 

devices.
2. Phase and Neutral Bus Material:  Copper.
3. Ground Bus Material:  Copper.

D. Circuit Breakers:  Thermal magnetic bolt-on type unless otherwise indicated.

E. Enclosures:
1. Provide surface-mounted enclosures as indicated.
2. Provide clear plastic circuit directory holder mounted on inside of door.

2.04 OVERCURRENT PROTECTIVE DEVICES

A. Molded Case Circuit Breakers:
1. 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 
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on the drawings.
2. Interrupting Capacity:

a. Provide circuit breakers with interrupting capacity as required to provide the 
short circuit current rating indicated.

b. Fully Rated Systems:  Provide circuit breakers with interrupting capacity not less 
than the short circuit current rating indicated.

c. 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.

3. Conductor Terminations:
a. Lug Material:  Aluminum, suitable for terminating aluminum or copper 

conductors.
4. 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.  

5. Multi-Pole Circuit Breakers:  Furnish with common trip for all poles.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as shown on the drawings.

B. Verify that the ratings and configurations of the panelboards and associated 
components are consistent with the indicated requirements.

C. Verify that mounting surfaces are ready to receive panelboards. 

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

3.02 INSTALLATION

A. Install products in accordance with manufacturer's instructions.

B. Install panelboards securely, in a neat and workmanlike manner in accordance with 
NECA 1 (general workmanship), NECA 407 (panelboards), and NEMA PB 1.1.

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

D. Provide required supports in accordance with Section 26 05 29.

E. Install panelboards plumb.

F. 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.

G. Provide grounding and bonding in accordance with Section 26 05 26.

H. Install all field-installed branch devices, components, and accessories.

I. Provide filler plates to cover unused spaces in panelboards.

J. Use sheet metal channel to bridge studs above and below cabinets and panelboards 
recessed in hollow partitions.

3.03 FIELD QUALITY CONTROL
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A. Inspect and test in accordance with NETA STD ATS, except Section 4.

B. Molded Case Circuit Breakers:  Perform inspections and tests listed in NETA STD ATS, 
Section 7.6.1.1 for all main circuit breakers and circuit breakers larger than 50 
amperes. Tests listed as optional are not required.

C. Correct deficiencies and replace damaged or defective panelboards or associated 
components.

3.04 ADJUSTING

A. Adjust tightness of mechanical and electrical connections to manufacturer's 
recommended torque settings.

B. Adjust alignment of panelboard fronts.

C. 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.

END OF SECTION
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SECTION 26 27 26

WIRING DEVICES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Receptacles.

B. Wall plates.

1.02 RELATED REQUIREMENTS

A. Section 26 05 37 - Boxes.

B. Section 26 05 53 - Identification for Electrical Systems:  Identification products and 
requirements.

1.03 REFERENCE STANDARDS

A. FS W-C-596 - Connector, Electrical, Power, General Specification for; Federal 
Specification; Revision G, 2001.

B. FS W-S-896 - Switches, Toggle (Toggle and Lock), Flush-mounted (General 
Specification); Federal Specification; Revision F, 1999.

C. NECA 1 - Standard for Good Workmanship in Electrical Construction; National 
Electrical Contractors Association; 2010.

D. NECA 130 - Standard for Installing and Maintaining Wiring Devices; National 
Electrical Contractors Association; 2010.

E. NEMA WD 1 - General Color Requirements for Wiring Devices; National Electrical 
Manufacturers Association; 1999 (R 2005).

F. NEMA WD 6 - Wiring Device -- Dimensional Requirements; National Electrical 
Manufacturers Association; 2002 (R2008).

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

H. UL 498 - Attachment Plugs and Receptacles; Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate the placement of outlet boxes with millwork, furniture, equipment, etc. 

installed under other sections or by others.
2. Coordinate wiring device ratings and configurations with the electrical 

requirements of actual equipment to be installed.
3. Coordinate the installation and preparation of uneven surfaces, such as split face 

block, to provide suitable surface for installation of wiring devices.
4. Notify Architect of any conflicts or deviations from the contract documents to obtain 

direction prior to proceeding with work.
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B. Sequencing:
1. Do not install wiring devices until final surface finishesare complete.

1.05 SUBMITTALS

A. Product Data:  Provide manufacturer's catalog information showing dimensions, colors, 
and configurations.

B. 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.

C. Project Record Documents:  Record actual installed locations of wiring devices.

1.06 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

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

1.07 DELIVERY, STORAGE, AND PROTECTION

A. Store in a clean, dry space in original manufacturer's packaging until ready for 
installation.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Hubbell Incorporated:  www.hubbell-wiring.com.

B. Leviton Manufacturing Company, Inc:  www.leviton.com.

C. Lutron Electronics Company, Inc: www.lutron.com.

D. Pass & Seymour, a brand of Legrand North America, Inc:  www.legrand.us

E. Substitutions:  See Section 01 60 00 - Product Requirements.

F. Source Limitations:  Where possible, for each type of wiring device furnish products 
produced by a single manufacturer and obtained from a single supplier.

2.02 APPLICATIONS

A. Provide wiring devices suitable for intended use and with ratings adequate for load 
served.

B. For single receptacles installed on an individual branch circuit, provide receptacle with 
ampere rating not less than that of the branch circuit.

2.03 ALL WIRING DEVICES

A. Provide products listed and classified by Underwriters Laboratories Inc. as suitable for 
the purpose specified and indicated.

B. Finishes:
1. Wiring Devices Installed in Unfinished Spaces:  Gray with galvanized steel wall 

plate unless otherwise indicated.
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2.04 RECEPTACLES

A. Manufacturers:
1. Hubbell Incorporated:  www.hubbell-wiring.com.
2. Leviton Manufacturing Company, Inc:  www.leviton.com.
3. Lutron Electronics Company, Inc: www.lutron.com.
4. Pass & Seymour, a brand of Legrand North America, Inc:  www.legrand.us

B. All Receptacles:  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.
1. Wiring Provisions:  Terminal screws for side wiring or screw actuated binding 

clamp for back wiring with separate ground terminal screw.
2. NEMA configurations specified are according to NEMA WD 6.

C. Convenience Receptacles:
1. Standard Convenience Receptacles:  Industrial specification grade, 20A, 125V, 

NEMA 5-20R; single or duplex as indicated on the drawings.

D. Locking Receptacles:  Industrial specification grade, configuration as indicated on the 
drawings.

2.05 WALL PLATES

A. Manufacturers:
1. Hubbell Incorporated:  www.hubbell-wiring.com.
2. Leviton Manufacturing Company, Inc:  www.leviton.com.
3. Lutron Electronics Company, Inc: www.lutron.com.
4. Pass & Seymour, a brand of Legrand North America, Inc:  www.legrand.us

B. All Wall Plates:  Comply with UL 514D.
1. Configuration:  One piece cover as required for quantity and types of 

corresponding wiring devices.
2. Size:  Standard.
3. Screws:  Metal with slotted heads finished to match wall plate finish.

C.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as shown on the drawings.

B. 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.

C. Verify that final surface finishes are complete.

D. Verify that branch circuit wiring installation is completed, tested, and ready for 
connection to wiring devices.

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

3.02 PREPARATION
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A. Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.03 INSTALLATION

A. Perform work in a neat and workmanlike manner in accordance with NECA 1 and, 
where applicable, NECA 130, including mounting heights specified in those standards 
unless otherwise indicated. 

B. Coordinate locations of outlet boxes provided under Section 26 05 37 as required for 
installation of wiring devices provided under this section.

C. Install wiring devices in accordance with manufacturer's instructions.

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

E. Where required, connect wiring devices using pigtails not less than 6 inches long. Do 
not connect more than one conductor to wiring device terminals.

F. 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.

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

H. Install wiring devices plumb and level with mounting yoke held rigidly in place. 

I. Install vertically mounted receptacles with grounding pole on bottom and horizontally 
mounted receptacles with grounding pole on left.

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

3.04 FIELD QUALITY CONTROL

A. Inspect each wiring device for damage and defects.

B. Test each receptacle to verify operation and proper polarity.

C. Correct wiring deficiencies and replace damaged or defective wiring devices.

3.05 ADJUSTING

A. Adjust devices and wall plates to be flush and level.

B. Adjust presets for wall dimmers according to manufacturer's instructions as directed by 
Architect.

3.06 CLEANING

A. 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 51 10

LIGHTING

PART 1   GENERAL

1.01 SUMMARY

A. Section Includes:
1. Luminaires and Lampholders. 
2. Lamps. 
3. Fluorescent Ballasts. 

1.02 SUBMITTALS 

A. Submit:
1. Shop Drawings:  Indicate construction, installation and mounting details for 

Products.
2. Product Data:  Provide product data for each luminaire and lighting unit. 
3. Wiring Diagrams: Provide wiring diagrams for dimmable ballasts and dimmable 

switches.
4. Manufacturer's 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.

B. Submit Under Closeout:
1. Project Record Documents:  Accurately record location of each luminaire.

1.03 REFERENCES

A. ANSI C78.379 - Electric Lamps - Incandescent and High-Intensity Discharge Reflector 
Lamps - Classification of Beam Patterns

B. ANSI C82.1 - Ballasts for Fluorescent Lamps - Specifications.

1.04 QUALIFICATIONS

A. Manufacturer:  Company specializing in manufacturing products specified in this 
Section with minimum three years documented experience.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Deliver, store, protect, and handle products to site.

B. Accept products on site.  Inspect for damage.

PART 2   PRODUCTS

2.01 LUMINAIRES AND LAMPHOLDERS 

A. Luminaire Schedule:  Product requirements for each luminaire and lampholder are 
specified in luminaire schedule at end of . 

2.02 LAMPS 

A. Fluorescent Lamp Manufacturers: 
1. Sylvania. 
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2. Philips.
3. General Electric. 

B. Description:  
1. Fluorescent Lamps:  Type as scheduled, color 4100K. 
2. Reflector Lamp Beam Patterns:  Conform to ANSI C78.379. 

2.03 FLUORESCENT BALLASTS 

A. Manufacturers:   
1. Phillps/Advance.
2. Universal.
3. Jefferson. 
4. Osram-Motorola.

B. Description:  Provide fluorescent ballast suitable for use under installation conditions 
listed for each luminaire and lampholder. 
1. Voltage:  As scheduled. 
2. Type:  UL listed Class P, ANSI C82.1, discrete component programmed rapid 

start, electronic ballast in compliance with the National Energy Conservation 
Amendments of 1988 to Energy Policy and Conservation Act of 1987.
a. Minimum starting temperature:  50 degrees F.
b. Percent total harmonic distortion (ANSI):  Less than 10 percent.
c. Sound Rating:  A

3. Source Quality Control:  Certify ballast design and construction by Certified Ballast 
Manufacturers, Inc.

4. T8 lamps:  CBM certified with average input wattage of 49 watts as tested per ANSI 
C82.2. 

5. Source Quality Control:  Certify ballast design and construction by Certified Ballast 
Manufacturers, Inc.

PART 3   EXECUTION 

3.01 EXAMINATION AND PREPARATION 

A. Examine each fixture to determine suitability for lamps specified.

3.02 INSTALLATION 

A. Install luminaires and accessories in accordance with manufacturers instructions. 

B. Install lamps in each luminaires.

C. Bond luminaires, metal accessories to branch circuit equipment grounding conductor.  

D. Install surface mounted luminaires plumb and adjust to align with building lines and 
with each other.  Secure to prohibit movement.

E. Install accessories furnished with each luminaire.

F. Make wiring connections to branch circuit using building wire with insulation suitable 
for temperature conditions within luminaire.

G. Lamp Burn-In:  Operate lamps at full output for prescribed period per manufacturer's 
recommendations prior to use with any dimming controls. Replace lamps that fail 
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prematurely due to improper lamp burn-in.

3.03 FIELD QUALITY CONTROL

A. Operate each luminaire after installation and connection.  Inspect for improper 
connections and operation.

3.04 ADJUSTING AND CLEANING 

A. Align luminaires and clean lenses and diffusers at completion of work. 

B. Aim adjustable luminaires and lampholders as indicated or as directed. 

C. Aim emergency lighting units to meet approval of authority having jurisdiction.

D. Adjust directional arrows on exit signs to meet approval of authority having jurisdiction. 

E. Clean paint splatters, dirt and debris from installed luminaires. 

F. Relamp luminaires which have failed lamps at completion of work.

END OF SECTION
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JOLIET JUNIOR COLLEGE WELDING LAB MODIFICATIONS 
 
 
Base Bid:  Modify existing exhaust system ductwork to provide adjustable welding fume extraction 
arms for 8 welding booths.  Provide oxygen, acetylene and argon manifolds and associated piping to 8 
welding booths.  Remove existing receptacles from removed welding booths on east wall.  Provide new 
receptacles and feeders for 8 new welding booths.  Provide new circuit breakers in existing and new 
panels as noted.  Provide new panel on rear of new welding booths.   Relocate existing lighting from east 
wall to new welding booths.  Provide new lighting fixture to complete row of relocated lighting fixtures.  
Provide 120V receptacles and feeders on east wall (north end).  Provide 480V receptacle, feeder and 
circuit breaker in distribution panel for equipment on east wall (south end).   Provide 120V receptacle, 
feeder and circuit breaker in distribution panel for equipment on east wall (south end).   Provide 120V 
receptacle, feeder and circuit breaker in distribution panel for equipment on south wall.  Work shall 
include all mechanical and electrical work required for a complete and operational system. 
 
Alternate #1:  Remove argon piping system to 4 existing welding booths. Provide 90/10 manifold and 
associated piping to 10 welding booths.  Work shall include all mechanical work required to for a 
complete and operational system.   
 
Alternate #2:    Provide exhaust hoods and associated ductwork for 2 plasma cutter machines.  Provide 
new lighting fixtures in exhaust hoods for 2 plasma cutter machines.   Work shall include all mechanical 
and electrical work required to for a complete and operational system.   
 
Alternate #3:  Remove existing receptacles from 10 existing welding booths.  Provide new receptacles 
and feeders for 10 existing welding booths.  Provide new circuit breakers in existing and new panels as 
noted.  Work shall include all electrical work required to for a complete and operational system.   
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