
SECTION 26 0500 

BASIC ELECTRICAL MATERIALS AND METHODS 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Basic Electrical Requirements specifically applicable to Division 26. 

B. The general provisions of this Section apply to the other Division 26 sections. 

C. The work shall include the furnishing of systems, equipment and materials 
specified in this Division and as called for on the Drawings, to include: 
supervision, operation, methods and labor for the fabrication, installation, 
startup and tests for the complete electrical installation. 

D. Drawings for the Work are diagrammatic, intended to convey the scope of the 
Work and to indicate the general arrangement and locations of the Work. 
Because of the scale of the Drawings, certain basic items such as connectors, 
fittings, access panels, pullboxes, etc. are not necessarily shown. Where such 
items are required for proper installation of the Work, such items shall be 
included. 

E. Equipment specifications may not deal individually with minute items required 
such as components, parts, controls and devices which may be required to 
produce the equipment performance specified or as required to meet the 
equipment warranties. Where such items are required, they shall be included by 
the supplier of the equipment, whether or not specifically called for. 

F. Where noted on the Drawings or where called for in other sections of the 
Specifications the Contractor shall install equipment under this Contract and 
shall make required electrical connections. Contractor shall verify with the 
supplier of the equipment the requirements for the installation. 

1.02 OWNER FURNISHED PRODUCTS 

A. Products furnished to the site and paid for by Owner shall be as noted on 
Drawings. 

1.03 CONTINUITY OF SERVICE 

A. Coordinate Work to accommodate Owner's occupancy requirements during the 
construction period. 



1.04 ACTIVE SERVICES 

A. Existing active services: water, gas, sewer, electric, when encountered, shall be 
protected against damage. Do not prevent or disturb operation of active services 
which are to remain. If active services are encountered which require relocation, 
make request to authorities having jurisdiction for determination of procedures. 
Where existing services are to be abandoned, they shall be terminated in 
conformance with requirements of the Utility or Municipality having jurisdiction. 

1.05 SUBMITTALS 

A. Submittal data for electrical equipment shall consist of shop drawings and/or 
catalog cuts showing technical data necessary to evaluate the material or 
equipment, to include power requirements (wattage, voltage, amperage, power 
factor, etc.) dimensions, wiring diagrams, performance curves, ratings, 
(electrical, environmental, etc.), control sequences and other descriptive data 
necessary to describe fully the item proposed and its operating characteristics. 
Shop drawings shall be submitted for equipment and materials as directed in 
individual sections. 

B. Proposed Products List:  Include Products specified in all Sections. 

C. Submit shop drawings and product data grouped to include complete submittals 
of related systems, products, and accessories in a single submittal. 

D. Mark dimensions and values in units to match those specified. 

E. The Engineer will review shop drawings to aid in interpreting the Contract 
Documents, and will in so doing assume that the shop drawings conform to all 
specified requirements set forth in the Contract Documents. The review of the 
shop drawing by the Engineer does not relieve the Contractor of the responsibility 
of complying with all elements of the Contract Documents. 

1.06 REGULATORY REQUIREMENTS 

A. Imposed Standards/Regulations: 

1. General: Applicable provisions of the following codes and standards are 
hereby imposed on a general basis for the electrical work in addition to 
specific applications specified by individual work sections of the 
Specifications. 

a. Underwriters Laboratories (UL). 



b. NFPA 70: National Electrical Code (NEC). 

c. NFPA Standards and Pamphlets. 

d. Local and State Electrical, Mechanical and Building Codes as they apply. 

e. American Gas Association (AGA). 

f. AWS Standards for Welding. 

2. Every installation shall also comply with applicable Divisions and Sections 
of this Specification. If changes are required to attain compliance, the 
Contractor shall submit the proposed changes to the Engineer for review and 
approval. If approval for the change is obtained, revised submittal data shall 
be provided for review. 

3. Installations must be safe in every respect, and must not create any 
condition which will be harmful to building occupants, operating personnel, 
installation personnel, testing personnel, construction workers, and general 
public. If Contractor believes that the installation will not be safe for all 
parties, the Contractor shall so report in writing to the Engineer, stating the 
issues and conditions and possible remedies, before any equipment is 
purchased or installed. 

4. The manufacturer of each type of equipment, used by itself or as a part of 
any system, shall carefully check capacities, arrangements, and methods 
shown or specified (including space requirements, servicing requirements, 
ambient air temperatures, etc.) for installation of the equipment, and all 
connections to other system or to parts of same system to assure that when 
used, connected, interconnected, piped, wired, or controlled as specified, 
the equipment can be properly serviced. If the manufacturer has any 
reservations in this regard, the manufacturer shall state such reservations 
and any suggested changes to the Engineer as a part of the shop drawing 
submission. 

5. Engineer will work out required changes and adjustments in Contract Prices 
where such adjustments are warranted. No adjustments in Contract Price 
will be allowed for additions required by applicable code, ordinance, statute, 
utility regulation, or labor regulation. It is the obligation of the Contractor to 
include such items in the original Bid. Changes in equipment shall be 
incorporated in shop drawings. If Contractor fails to call such reservations or 
suggestions to Engineer's attention, in writing, before any work is done or 



equipment is purchased, it will be assumed that the Contractor accepts 
responsibility for providing a completely safe and completely coordinated 
installation. If at a later date changes become necessary to assure a 
completely safe and coordinated installation, they shall be made, as 
approved by Engineer, without increase in Contract Price. 

B. Permits and Tests, Electrical Work: Unless otherwise noted in the detailed 
contractual description preceding these technical specifications, the Contractor 
shall secure all permits and pay all fees required in connection with this 
installation and shall be responsible for securing such inspections as are 
required by the authorities with jurisdiction over the site. Submit a record copy to 
the Owner and the Engineer of electrical work notices, permits, licenses, 
inspection or test reports, and similar items obtained in response to governing 
and imposed regulations and standards. 

1.07 PROJECT CONDITIONS 

A. Inspect site prior to bidding to be thoroughly familiar with existing conditions. 

B. Install Work in locations shown on Drawings, unless prevented by Project 
conditions. 

C. Prepare drawings showing proposed rearrangement of Work to meet Project 
conditions, including changes to Work specified in other Sections. Obtain 
permission of Engineer before proceeding. 

D. All Contractors shall familiarize themselves with the site and with any conditions 
of the site and/or existing buildings which might present unusual aspects to the 
work involved. Contractor shall verify all aspects of electrical work, insofar as is 
possible, check routes of conduit indicated, verifying clearances and other 
obstacles which might influence the construction proposed. No extras can be 
allowed on work occasioned by the Contractor's failure to make this inspection. 

1.08 SEQUENCING AND SCHEDULING 

A. Install work to accommodate Owner's occupancy requirements during 
construction period and coordinate electrical schedule and operations with 
Owner. 

B. Construct Work in sequence as applicable. 

C. Completion of Electrical Work shall be coordinated with other trades and 
contractors to expedite completion of the Project. 



D. The Contractor shall coordinate the placing of openings in the structures as 
required for the installation of the Electrical Work. 

E. It will be the Contractor's responsibility to examine the Drawings and 
Specifications, to take measurements where required, to verify dimensions for 
correct placement of equipment and to progress the Contract as expeditiously as 
possible, so that the progress of the work is orderly. 

F. The determination of quantities of material and equipment required shall be 
made by the Contractor from the Contract Documents. Schedules on the 
Drawings and in the Specifications are completed as an aid to the Contractor but 
where discrepancies arise, the greater number shall govern. 

1.09 ALLOWANCES 

A. Cash Allowance: Refer to other Sections and Plans for allowance sum applicable 
to Work (if any). 

B. Allowance includes purchase, delivery and installation and is to be included as 
part of the Contract Price. 

1.10 CONCRETE WORK 

A. The Contractor shall coordinate size and location of concrete bases and pads for 
electrical equipment with the required trades and with the Utility. 

B. The Contractor shall furnish equipment anchor bolts and shall be responsible for 
their proper installation and accurate location. 

1.11 WIRING FOR ELECTRICAL EQUIPMENT 

A. The Contractor will provide power services for motors and equipment furnished 
by the Mechanical Contractor to include safety disconnect switches and final 
connections. 

B. The Contractor will be responsible for power wiring, internal wiring, alarm wiring, 
control wiring or interlock wiring of all equipment installed or modified under this 
Contract. 

C. The Contractor shall review the Drawings and shall call to the attention of the 
Engineer, prior to bidding, omissions of electrical services required for this 
equipment. 

1.12 PROTECTION 



A. Special care shall be taken for the protection of equipment furnished by the 
Contractor. Equipment and material shall be completely protected from weather 
elements, painting, plaster, etc. until the Project is completed. Damage from 
rust, paint, scratches, etc. shall be repaired as required to restore equipment to 
original condition. 

1.13 FINISHING 

A. Prior to acceptance of the installation and final payment of the Contract, the 
Contractor shall perform the work outlined herein. 

B. Perform cleaning and remove debris and dirt from panels, pull boxes, junction 
boxes, and other enclosures. 

C. Operation and Maintenance Manuals: Prepare and submit Operation and 
Maintenance manuals as described in Division 26. 

1.14 TEST AND DEMONSTRATIONS 

A. Systems shall be tested and placed in proper working order prior to 
demonstrating systems to Owner. 

B. Prior to acceptance of the electrical installation, the Contractor shall 
demonstrate to the Owner or designated representatives all essential features 
and functions of all systems installed, and shall instruct the Owner in the proper 
operation and maintenance of such systems. 

C. Contractor shall furnish the necessary trained personnel to perform the 
demonstrations and instructions and shall arrange to have the manufacturer's 
representatives for the system present to assist with the demonstrations. The 
Owner and Contractor shall each sign a certification stating that the training has 
been performed and the Owner accepts same. 

1.15 PAINTING AND IDENTIFICATION 

A. Painting of electrical enclosures (switch/outlet boxes, cabinets and panelboards) 
shall be touch-up only of factory finish or finish specified elsewhere. 

B. Conduit and raceway systems shall be unpainted unless specifically noted. If 
painting of conduit and raceway systems is required, coat with paint type and 
color to match background mounting surface. 

C. Identify equipment, devices, panels and switches with engraved nameplates. 

D. Provide typed panel schedules. 



E. Provide plastic "Buried Electrical" warning tape in trench above all underground 
circuit runs. Place approximately 18 inches below finished grade. 

1.16 PRODUCT QUALITY, PERFORMANCE, AND SUBSTITUTIONS 

A. All materials shall be the standard product of a reputable manufacturer regularly 
engaged in the manufacture of the specific product, and where more than one 
unit is required of the item, all shall be of the same manufacturer. 

B. Proposals as submitted shall be based on the products specifically named in the 
specifications. 

C. If specific products of more than one manufacturer are specified, the choice of 
these shall be made optional with the Contractor. 

D. All materials are subject to approval by the Engineer both before and after 
incorporation in the building. 

E. Should suppliers of materials not specified wish to bid their material as a base 
bid equal, they shall secure the written approval of the Engineer that their 
product is acceptable as an equal to that specified at least ten (10) days in 
advance of the bid date to have their products covered in an Addendum prior to 
opening of bids. 

F. The Engineer reserves the right to refuse approval on equipment which does not 
meet the specification. Any materials not conforming to the specification may be 
ordered removed any time during the course of construction, and the Contractor 
shall replace such items, when notified, at the Contractor's expense. The 
Engineer further reserves the right to reject equipment for which the availability 
of maintenance service and replacement parts is questionable. 

G. All materials and equipment shall be new. Second-hand, used, or salvaged 
equipment will not be allowed unless specifically noted. 

H. All elements of the construction shall be performed by workmen skilled in the 
particular craft involved, and regularly employed in that particular craft. All work 
shall be performed in a neat, workmanlike manner in keeping with the highest 
standards of the craft. 

I. The Engineer reserves the right to determine space priority of the equipment in 
the event of interference between the piping and equipment of the various 
installations. Conflicts between the Drawings and Specifications, or between 
requirements set forth for the various trades shall be called to the attention of the 



Engineer. If clarification is not asked for prior to the taking of bids, it will be 
assumed that none is required and that the Contractor has submitted the bid in 
conformance with Contract Documents as issued. 

1.17 EXCAVATING, TRENCHING AND BACKFILLING 

A. The Contractor shall do excavating necessary for underground electrical ducts, 
wiring, manholes, conduit, etc., and shall backfill such trenches and excavations 
after equipment has been installed and tested. Care shall be taken in excavating, 
that walls and footings and adjacent load bearing soils are not disturbed, except 
where lines must cross under a wall footing. Where a line must pass under 
footing, the crossing shall be made by the smallest possible trench to 
accommodate the pipe. 

B. Excavation shall be kept free from water by pumping if necessary. No greater 
length of trench shall be left open, in advance of pipe and utility laying, than 
necessary. 

C. Immediately after testing and/or inspection, the trench shall be carefully 
backfilled. Place backfill into trench so the impact on installed pipe is minimized. 

1.18 COORDINATION 

A. Where the Contract Documents state that equipment shall be "furnished", 
"installed", or "provided", it shall be understood to mean the Contractor shall 
furnish and install completely unless otherwise noted. 

1.19 EXISTING SERVICE 

A. If existing services are encountered in the Work, protect, brace, and support 
existing active sewers, gas, electric, or other services where required for the 
proper execution of the Work. If existing active services are encountered that 
require relocation, make request to proper authorities for determination of 
procedure. Do not prevent or disturb operation of active services that are to 
remain. 

1.20 TEMPORARY SHUTDOWNS OR ABANDONED SERVICES 

A. Where the Work makes temporary shutdowns or need to abandon unavoidable, 
Contractor shall consult with the Owner as to times and procedures for such 
shutdowns. Where existing services are to be abandoned, wiring shall be 
removed and conduit shall be properly capped in conformance with 
requirements of the Utility. 



1.21 SITE 

A. The site shall be kept orderly and clean at all times during the construction and 
the storing of materials shall be in accordance with the requirements of the 
Owner in areas designated for that purpose. At the conclusion of the 
construction, the site shall be cleaned thoroughly of all rubble, debris and 
unused materials and shall be left in good order. All tunnels, chases or closed oƯ 
spaces shall be cleaned of all waste materials, wood frame members, etc. used 
in construction. 

1.22 NOISE AND VIBRATION 

A. Electrical equipment shall operate without objectionable noise or vibration as 
determined by the Engineer. If such objectionable noise or vibration should be 
produced and transmitted to occupied portions of the building by apparatus, 
conduit, ducts or other parts of the electrical work, the Contractor shall make 
necessary changes and additions, as approved by the Engineer. 

1.23 EQUIPMENT INSTALLATION 

A. Erect equipment in neat and workmanlike manner, align, level and adjust for 
satisfactory operation, install so that connecting and disconnecting parts can be 
made readily and so that all parts are easily accessible for inspection, operation 
and maintenance. 

1.24 APPLICATIONS 

A. Where applications are required for the procuring of utility service to the building, 
the Contractor shall see that such application is properly filed with the Utility and 
that all information required for such an application is presented to the extent 
and in the form required by the Utility Company. 

1.25 RECORD UTILITIES DRAWINGS 

A. Contractor shall prepare and submit to Engineer drawings showing the exact 
location of all installed underground electrical and conduit runs and any existing 
underground utilities encountered during installation. The drawings shall give 
accurate locations (referenced to visible above-grade objects) and dimensions of 
all such equipment for future use by the Owner. These drawings shall be 
submitted to the Engineer as soon as practicable after such runs have been 
installed. 

PART 2 PRODUCTS - NOT USED 



PART 3 EXECUTION - NOT USED 

END OF SECTION  26 0500 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



SECTION 260519 

LOW-VOLTAGE ELECTRICAL POWER                       CONDUCTORS AND CABLES  

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Single conductor building wire. 

B. Wiring connectors. 

C. Electrical tape. 

D. Heat shrink tubing. 

E. Wire pulling lubricant. 

F. Cable ties. 

1.02 RELATED REQUIREMENTS 

A. Section 260526 - Grounding and Bonding for Electrical Systems: Additional 
requirements for grounding conductors and grounding connectors. 

B. Section SP S.5, SP S.26 - Trenching: Excavating, bedding, and backfilling. 

 

1.03 REFERENCE STANDARDS 

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

B. ASTM B8 - Standard Specification for Concentric-Lay-Stranded Copper 
Conductors, Hard, Medium-Hard, or Soft 2011 (Reapproved 2017). 

C. ASTM B33 - Standard Specification for Tin-Coated Soft or Annealed Copper Wire 
for Electrical Purposes 2010, with Editorial Revision (2020). 

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

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



F. ASTM D4388 - Standard Specification for Nonmetallic Semi-Conducting and 
Electrically Insulating Rubber Tapes 2013. 

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

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

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

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

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

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

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

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

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

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

1.04 ADMINISTRATIVE REQUIREMENTS 

A. Coordination: 

1. Coordinate with electrical equipment installed under other sections to 
provide terminations suitable for use with the conductors to be installed. 

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

1.05 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 for underground circuits. 

1.06 QUALITY ASSURANCE 

A. Comply with requirements of NFPA 70. 

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

1.07 DELIVERY, STORAGE, AND HANDLING 

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

1.08 FIELD CONDITIONS 

A. Do not install or otherwise handle thermoplastic-insulated conductors at 
temperatures lower than 14 degrees F (-10 degrees C), unless otherwise 
permitted by manufacturer's instructions. When installation below this 
temperature is unavoidable, notify Engineer and obtain direction before 
proceeding with work. 

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. 

2.02 CONDUCTOR AND CABLE GENERAL REQUIREMENTS 

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

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

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 260526. 

H. Conductors and Cables Installed Where Exposed to Direct Rays of Sun: Listed 
and labeled as sunlight resistant. 

I. 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. 

3. Tinned Copper Conductors: Comply with ASTM B33. 

J. 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. 

3. Color Code: 

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

1) Phase A: Brown. 

2) Phase B: Orange. 

3) Phase C: Yellow. 

4) Neutral/Grounded: Gray. 

b. Equipment Ground, All Systems: Green. 

2.03 SINGLE CONDUCTOR BUILDING WIRE 

A. Manufacturers: 



1. Copper Building Wire: 

a. Cerro Wire LLC: www.cerrowire.com/#sle. 

b. Encore Wire Corporation: www.encorewire.com/#sle. 

c. Southwire Company: www.southwire.com/#sle. 

d. Substitutions: Not permitted. 

B. Description: Single conductor insulated wire. 

C. Conductor Stranding: 

1. Feeders and Branch Circuits: Stranded. 

D. Insulation Voltage Rating: 600 V. 

E. Insulation: 

1. Copper Building Wire: Type XHHW-2. 

2.04 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 260526. 

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. 

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

E. Twist-on Insulated Spring Connectors: Rated 600 V, 221 degrees F (105 degrees 
C) for standard applications and 302 degrees F (150 degrees C) for high 
temperature applications; pre-filled with sealant and listed as complying with UL 
486D for damp and wet locations. 

1. Manufacturers: 

a. 3M: www.3m.com/#sle. 

b. Ideal Industries, Inc: www.idealindustries.com/#sle. 

c. Substitutions: Not permitted. 

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

1. Manufacturers: 

a. Burndy LLC: www.burndy.com/#sle. 

b. Ilsco: www.ilsco.com/#sle. 

c. Thomas & Betts Corporation: www.tnb.com/#sle. 

d. Substitutions: Not permitted. 

G. Compression Connectors: Provide circumferential type or hex type crimp 
configuration. 

1. Manufacturers: 

a. Burndy LLC: www.burndy.com/#sle. 

b. Ilsco: www.ilsco.com/#sle. 

c. Thomas & Betts Corporation: www.tnb.com/#sle. 

d. Substitutions: Not permitted. 

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

1. Manufacturers: 

a. Burndy LLC: www.burndy.com/#sle. 

b. Ilsco: www.ilsco.com/#sle. 



c. Thomas & Betts Corporation: www.tnb.com/#sle. 

d. Substitutions: Not permitted. 

2.05 ACCESSORIES 

A. Electrical Tape: 

1. Manufacturers: 

a. 3M: www.3m.com/#sle. 

b. Plymouth Rubber Europa: www.plymouthrubber.com/#sle. 

c. Substitutions: Not permitted. 

2. Vinyl Color Coding Electrical Tape: Integrally colored to match color code 
indicated; listed as complying with UL 510; minimum thickness of 7 mil (0.18 
mm); resistant to abrasion, corrosion, and sunlight; suitable for continuous 
temperature environment up to 221 degrees F (105 degrees C). 

3. Vinyl Insulating Electrical Tape: Complying with ASTM D3005 and listed as 
complying with UL 510; minimum thickness of 7 mil (0.18 mm); resistant to 
abrasion, corrosion, and sunlight; conformable for application down to 0 
degrees F (-18 degrees C) and suitable for continuous temperature 
environment up to 221 degrees F (105 degrees C). 

4. Rubber Splicing Electrical Tape: Ethylene Propylene Rubber (EPR) tape, 
complying with ASTM D4388; minimum thickness of 30 mil (0.76 mm); 
suitable for continuous temperature environment up to 194 degrees F (90 
degrees C) and short-term 266 degrees F (130 degrees C) overload service. 

5. Electrical Filler Tape: Rubber-based insulating moldable putty, minimum 
thickness of 125 mil (3.2 mm); suitable for continuous temperature 
environment up to 176 degrees F (80 degrees C). 

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

1. Manufacturers: 

a. 3M: www.3m.com/#sle. 

b. Burndy LLC: www.burndy.com/#sle. 



c. Thomas & Betts Corporation: www.tnb.com/#sle. 

d. Substitutions: Not permitted. 

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/#sle. 

b. American Polywater Corporation: www.polywater.com/#sle. 

c. Ideal Industries, Inc: www.idealindustries.com/#sle. 

d. Substitutions: Not permitted. 

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

1. Manufacturers: 

a. Burndy LLC: www.burndy.com/#sle. 

b. Ideal Industries, Inc: www.idealindustries.com/#sle. 

c. Substitutions: Not permitted. 

PART 3 EXECUTION 

3.01 EXAMINATION 

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

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

C. Verify that field measurements are as indicated. 

D. 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: 



1. When circuit destination is indicated without specific routing, determine 
exact routing required. 

2. Arrange circuiting to minimize splices. 

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

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

D. 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. 

E. Install conductors with a minimum of 12 inches (300 mm) of slack at each outlet. 

F. Where conductors are installed in enclosures for future termination by others, 
provide a minimum of 5 feet (1.5 m) of slack. 

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

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

I. 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. 

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

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

K. 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. 

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

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

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

 

END OF SECTION 

  



 

SECTION 260526 

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. 

D. Ground rod electrodes. 

1.02 RELATED REQUIREMENTS 

A. Section 260519 - Low-Voltage Electrical Power Conductors and Cables: 
Additional requirements for conductors for grounding and bonding, including 
conductor color coding. 

B. Section 260553 - Identification for Electrical Systems: Identification products 
and requirements. 

1.03 REFERENCE STANDARDS 

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

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

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

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

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

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

1.04 ADMINISTRATIVE REQUIREMENTS 



A. Coordination: 

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

B. Sequencing: 

1. Do not install ground rod electrodes until final backfill and compaction is 
complete. 

1.05 SUBMITTALS 

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

B. Field quality control test reports. 

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

1.06 QUALITY ASSURANCE 

A. Comply with requirements of NFPA 70. 

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

1.07 DELIVERY, STORAGE, AND HANDLING 

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

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. 



D. Grounding System Resistance: 

1. Achieve specified grounding system resistance under normally dry 
conditions unless otherwise approved by Engineer. Precipitation within the 
previous 48 hours does not constitute normally dry conditions. 

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

3. Between Grounding Electrode System and Major Electrical Equipment 
Frames, System Neutral, and Derived Neutral Points: Not greater than 0.5 
ohms, when tested using "point-to-point" methods. 

E. Grounding Electrode System: 

1. Provide connection to required and supplemental grounding electrodes 
indicated to form grounding electrode system. 

a. Provide continuous grounding electrode conductors without splice or 
joint. 

b. Install grounding electrode conductors in raceway where exposed to 
physical damage. Bond grounding electrode conductor to metallic 
raceways at each end with bonding jumper. 

2. Ground Rod Electrode(s): 

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

b. Space electrodes not less than 10 feet (3.0 m) from each other and any 
other ground electrode. 

c. Provide ground access well for first connected electrode. 

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

F. Service-Supplied System Grounding: 

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



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

G. Bonding and Equipment Grounding: 

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

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

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

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

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

2.02 GROUNDING AND BONDING COMPONENTS 

A. General Requirements: 

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

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 
260519: 

1. Use insulated copper conductors unless otherwise indicated. 

a. Exceptions: 



1) Use bare copper conductors where installed underground in direct 
contact with earth. 

2) Use bare copper conductors where directly encased in concrete 
(not in raceway). 

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 exothermic welded connections for 
underground, concealed and other inaccessible connections. 

a. Exceptions: 

1) Use mechanical connectors for connections to electrodes at 
ground access wells. 

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

4. Manufacturers - Mechanical and Compression Connectors: 

a. Advanced Lightning Technology (ALT): www.altfab.com/#sle. 

b. Burndy LLC: www.burndy.com/#sle. 

c. Harger Lightning & Grounding: www.harger.com/#sle. 

d. Thomas & Betts Corporation: www.tnb.com/#sle. 

e. Substitutions: Not permitted. 

5. Manufacturers - Exothermic Welded Connections: 

a. Cadweld, a brand of Erico International Corporation: 
www.erico.com/#sle. 

b. thermOweld, subsidiary of Continental Industries; division of Burndy 
LLC: www.thermoweld.com/#sle. 

c. Substitutions: Not permitted. 

D. Ground Rod Electrodes: 

1. Comply with NEMA GR 1. 



2. Material: Copper-bonded (copper-clad) steel. 

3. Size: 3/4 inch (19 mm) diameter by 10 feet (3.0 m) length, unless otherwise 
indicated. 

4. Manufacturers: 

a. Advanced Lightning Technology (ALT): www.altfab.com/#sle. 

b. Erico International Corporation: www.erico.com/#sle. 

c. Galvan Industries, Inc: www.galvanelectrical.com/#sle. 

d. Harger Lightning & Grounding: www.harger.com/#sle. 

e. Substitutions: Not permitted. 

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 indicated. 

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 accordance with NECA 1 (general workmanship). 

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

1. Outdoor Installations: Unless otherwise indicated, install with top of rod 6 
inches (150 mm) below finished grade. 

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

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

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

E. Identify grounding and bonding system components in accordance with Section 
260553. 

3.03 FIELD QUALITY CONTROL 

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

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

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

D. Submit detailed reports indicating inspection and testing results and corrective 
actions taken. 

 

END OF SECTION 

  



 

SECTION 260529 

HANGERS AND SUPPORTS FOR             

ELECTRICAL SYSTEMS  

PART 1 GENERAL 

1.01 SECTION INCLUDES 

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

1.02 RELATED REQUIREMENTS 

A. Section 260533.13 - Conduit for Electrical Systems: Additional support and 
attachment requirements for conduits. 

B. Section 260533.16 - Boxes for Electrical Systems: Additional support and 
attachment requirements for boxes. 

1.03 REFERENCE STANDARDS 

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

B. MFMA-4 - Metal Framing Standards Publication 2004. 

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

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

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

B. Sequencing: 



1. Do not install products on or provide attachment to concrete surfaces until 
concrete has fully cured. 

1.05 SUBMITTALS 

A. See Section 26 0500 - Administrative Requirements, for submittal procedures. 

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

  



1.06 QUALITY ASSURANCE 

A. Comply with NFPA 70. 

B. Comply with applicable building code. 

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

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 as suitable for the purpose 
intended, 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 with a minimum safety factor of 5. 
Include consideration for vibration, equipment operation, and shock loads 
where applicable. 

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. Indoor Dry Locations: Use stainless steel unless otherwise indicated. 

b. Outdoor and Damp or Wet Indoor Locations: Use stainless steel unless 
otherwise indicated. 

c. Zinc-Plated Steel: Electroplated in accordance with ASTM B633. 



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. 

3. Manufacturers: 

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

b. Erico International Corporation: www.erico.com/#sle. 

c. O-Z/Gedney, a brand of Emerson Electric Co: www.emerson.com/#sle. 

d. Thomas & Betts Corporation: www.tnb.com/#sle. 

e. Substitutions: Not permitted. 

C. 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. 

2. Channel Material: 

a. Indoor Dry Locations: Use stainless steel. 

b. Outdoor and Damp or Wet Indoor Locations: Use stainless steel. 

3. Minimum Channel Thickness: Steel sheet, 12 gauge, 0.1046 inch (2.66 mm). 

4. Minimum Channel Dimensions: 1-5/8 inch (41 mm) width by 13/16 inch (21 
mm) height. 

5. Manufacturers: 

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

b. Thomas & Betts Corporation: www.tnb.com/#sle. 

c. Unistrut, a brand of Atkore International Inc: www.unistrut.com/#sle. 

d. Substitutions: Not permitted. 



e. Source Limitations: Furnish channels (struts) and associated fittings, 
accessories, and hardware produced by a single manufacturer. 

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

1. Minimum Size, Unless Otherwise Indicated or Required: 

a. Equipment Supports: 1/2 inch (13 mm) diameter. 

b. Single Conduit up to 1 inch (27 mm) trade size: 1/4 inch (6 mm) 
diameter. 

c. Single Conduit larger than 1 inch (27 mm) trade size: 3/8 inch (10 mm) 
diameter. 

d. Trapeze Support for Multiple Conduits: 3/8 inch (10 mm) diameter. 

E. 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. Hollow Stud Walls: Use toggle bolts. 

6. Steel: Use beam clamps, machine bolts, or welded threaded studs. 

7. Sheet Metal: Use sheet metal screws. 

8. Wood: Use wood screws. 

9. Manufacturers - Mechanical Anchors: 

a. Hilti, Inc: www.us.hilti.com/#sle. 

b. ITW Red Head, a division of Illinois Tool Works, Inc: 
www.itwredhead.com/#sle. 

c. Simpson Strong-Tie Company Inc: www.strongtie.com/#sle. 

d. Substitutions: Not permitted. 

PART 3 EXECUTION 



3.01 EXAMINATION 

A. Verify that field measurements are as indicated. 

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

C. Provide independent support from building structure. Do not provide support 
from 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 suƯicient 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. Conduit Support and Attachment: Also comply with Section 260533.13. 

G. Box Support and Attachment: Also comply with Section 260533.16. 

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

I. Remove temporary supports. 

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  



SECTION 260533.13 CONDUIT FOR ELECTRICAL SYSTEMS 

 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Galvanized steel rigid metal conduit (RMC). 

B. PVC-coated galvanized steel rigid metal conduit (RMC). 

C. Liquidtight flexible metal conduit (LFMC). 

D. Rigid polyvinyl chloride (PVC) conduit. 

E. Reinforced thermosetting resin conduit (RTRC). 

F. Conduit fittings. 

G. Accessories. 

1.02 RELATED REQUIREMENTS 

A. Section 260526 - Grounding and Bonding for Electrical Systems. 

B. Section 260529 - Hangers and Supports for Electrical Systems. 

C. Section 260553 - Identification for Electrical Systems: Identification products 
and requirements. 

D. Section SP S.5, SP S.26 - Trenching: Excavating, bedding, and backfilling. 

1.03 REFERENCE STANDARDS 

A. ANSI C80.1 - American National Standard for Electrical Rigid Steel Conduit 
(ERSC) 2015. 

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

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

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

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



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

G. NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Conduit 2020. 

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

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

J. NEMA TC 14.BG - Belowground Reinforced Thermosetting Resin Conduit (RTRC) 
and Fittings 2015. 

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

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

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

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

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

P. UL 2420 - Belowground Reinforced Thermosetting Resin Conduit (RTRC) and 
Fittings Current Edition, Including All Revisions. 

1.04 ADMINISTRATIVE REQUIREMENTS 

A. Coordination: 

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

2. Notify Enginer of any conflicts with or deviations from 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. Product Data: Provide manufacturer's standard catalog pages and data sheets 
for conduits and fittings. 

B. Project Record Documents: Record actual routing for conduits installed 
underground. 

1.06 QUALITY ASSURANCE 

A. Comply with requirements of NFPA 70. 

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

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. Underground: 

1. Exterior, Direct-Buried: Use galvanized steel rigid metal conduit, rigid PVC 
conduit, or reinforced thermosetting resin conduit (RTRC). 

2. Where steel conduit is installed in direct contact with earth where soil has a 
resistivity of less than 2000 ohm-centimeters or is characterized as severely 
corrosive based on soils report or local experience, use corrosion protection 
tape to provide supplementary corrosion protection or use PVC-coated 
galvanized steel rigid metal conduit. 



3. Where steel conduit emerges from concrete into soil, use corrosion 
protection tape to provide supplementary corrosion protection for a 
minimum of 4 inches (100 mm) on either side of where conduit emerges or 
use PVC-coated galvanized steel rigid metal conduit. 

D. Exposed, Exterior: Use galvanized steel rigid metal conduit, or PVC-coated 
galvanized steel rigid metal conduit. 

E. Connections to Vibrating Equipment: 

1. Damp, Wet, or Corrosive Locations: Use liquidtight flexible metal conduit. 

2. Maximum Length: [3] feet unless otherwise indicated. 

3. Vibrating equipment includes, but is not limited to: 

a. Transformers. 

b. Motors. 

2.02 CONDUIT REQUIREMENTS 

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

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

C. 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, a division of Atkore International: 
www.alliedeg.com/#sle. 

2. Nucor Tubular Products: www.nucortubular.com/#sle. 

3. Western Tube, a division of Zekelman Industries: 
www.westerntube.com/#sle. 

4. Substitutions: Not permitted. 

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/#sle. 

b. O-Z/Gedney, a brand of Emerson Electric Co: www.emerson.com/#sle. 

c. Thomas & Betts Corporation: www.tnb.com/#sle. 

d. Substitutions: Not permitted. 

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. Kwik-Couple 
conduit and fittings are also not permitted. 

2.04 PVC-COATED GALVANIZED STEEL RIGID METAL CONDUIT (RMC) 

A. Manufacturers: 

1. Robroy Industries: www.robroy.com/#sle. 

B. Description: NFPA 70, Type RMC galvanized steel rigid metal conduit with 
external polyvinyl chloride (PVC) coating complying with NEMA RN 1 and listed 
and labeled as complying with UL 6. 

C. Exterior Coating: Polyvinyl chloride (PVC), nominal thickness of 40 mil (1.02 mm). 

D. PVC-Coated Fittings: 

1. Manufacturer: Same as manufacturer of PVC-coated conduit to be installed. 

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

3. Material: Use steel or malleable iron. 

4. Exterior Coating: Polyvinyl chloride (PVC), minimum thickness of 40 mil (1.02 
mm). 

E. PVC-Coated Supports: Furnish with exterior coating of polyvinyl chloride (PVC), 
minimum thickness of 15 mil (0.38 mm). 



2.05 LIQUIDTIGHT FLEXIBLE METAL CONDUIT (LFMC) 

A. Manufacturers: 

1. AFC Cable Systems, Inc: www.afcweb.com/#sle. 

2. Electri-Flex Company: www.electriflex.com/#sle. 

3. International Metal Hose: www.metalhose.com/#sle. 

4. Substitutions: Not permitted. 

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

C. Fittings: 

1. Manufacturers: 

a. Bridgeport Fittings Inc: www.bptfittings.com/#sle. 

b. O-Z/Gedney, a brand of Emerson Electric Co: www.emerson.com/#sle. 

c. Thomas & Betts Corporation: www.tnb.com/#sle. 

d. Substitutions: Not permitted. 

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

3. Material: Use steel or malleable iron. 

2.06 RIGID POLYVINYL CHLORIDE (PVC) CONDUIT 

A. Manufacturers: 

1. Cantex Inc: www.cantexinc.com/#sle. 

2. Substitutions: Not permitted. 

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

C. Fittings: 

1. Manufacturer: Same as manufacturer of conduit to be connected. 



2. Description: Fittings complying with NEMA TC 3 and listed and labeled as 
complying with UL 651; material to match conduit. 

2.07 REINFORCED THERMOSETTING RESIN CONDUIT (RTRC) 

A. Manufacturers: 

1. Champion Fiberglass, Inc: www.championfiberglass.com. 

2. FRE Composites: www.frecompositesinc.com 

3. United Fiberglass of America, Inc: www.unitedfiberglass.com 

4. Substitutions: Not permitted. 

B. Applications: 

1. Underground, Direct-Buried: Use belowground (BG), DB (direct burial) RTRC. 

C. Description: NFPA 70, Type RTRC reinforced thermosetting resin conduit 
complying with NEMA TC 14 (SERIES). 

1. Belowground (BG) RTRC: Comply with NEMA TC 14.BG and list and label as 
complying with UL 2420. 

D. Supports: Per manufacturer's recommendations. 

E. Fittings: Same type and manufacturer as conduit to be connected. 

2.08 ACCESSORIES 

A. Corrosion Protection Tape: PVC-based, minimum thickness of 20 mil (0.51 mm). 

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

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

D. Epoxy Adhesive for RTRC Conduit and Fittings: As recommended by 
manufacturer of conduit and fittings to be installed. 

E. Pull Strings: Use nylon cord with average breaking strength of not less than 200 
pound- force (890 N). 

PART 3 EXECUTION 

3.01 EXAMINATION 



A. Verify that field measurements are as indicated. 

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

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 accordance with NECA 1 (general workmanship). 

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

D. Install PVC-coated galvanized steel rigid metal conduit (RMC) using only tools 
approved by the manufacturer. 

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

F. Install liquidtight flexible metallic conduit (LFMC) in accordance with NECA 111. 
Maximum length shall not exceed 36" per run. 

G. Conduit Routing: 

1. Unless dimensioned, conduit routing indicated is diagrammatic. 

2. Conduits in the following areas may be exposed, unless otherwise indicated: 

a. Electrical rooms. 

b. Mechanical equipment rooms. 

3. Unless otherwise approved, do not route conduits exposed: 

a. Across floors. 

b. Across roofs. 

c. Across top of parapet walls. 

d. Across building exterior surfaces. 

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

5. Arrange conduit to maintain adequate headroom, clearances, and access. 



6. Arrange conduit to provide no more than the equivalent of four 90 degree 
bends between pull points. 

7. Arrange conduit to provide no more than 300 feet (91 m) between pull points. 

8. Route conduits above water and drain piping where possible. 

9. Maintain minimum clearance of 6 inches (150 mm) between conduits and 
piping for other systems. 

10. Maintain minimum clearance of 12 inches (300 mm) between conduits and 
hot surfaces. This includes, but is not limited to: 

a. Heaters. 

b. Flues. 

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

H. Conduit Support: 

1. Secure and support conduits in accordance with NFPA 70 and Section 
260529 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. 

I. 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. Provide drip loops for liquidtight flexible conduit connections to prevent 
drainage of liquid into connectors. 

5. Terminate threaded conduits in boxes and enclosures using threaded hubs 
or double lock nuts for dry locations and raintight hubs for wet locations. 

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



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

J. Penetrations: 

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. 

K. Underground Installation: 

1. Provide trenching and backfilling in accordance with Section SP S.5, and SP 
S.26. 

2. Minimum Cover, Unless Otherwise Indicated or Required: 

a. Underground, Exterior: 24 inches (610 mm). 

3. Provide underground warning tape in accordance with Section 260553 along 
entire conduit length. 

L. 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 calculated in accordance with NFPA 70 for rigid polyvinyl chloride 
(PVC) conduit installed above ground to compensate for thermal expansion 
and contraction. 

3. Where calculated in accordance with NFPA 70 for reinforced thermosetting 
resin conduit (RTRC) conduit installed above ground to compensate for 
thermal expansion and contraction. 



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

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

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

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

N. Provide grounding and bonding in accordance with Section 260526. 

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. Where coating of PVC-coated galvanized steel rigid metal conduit (RMC) 
contains cuts or abrasions, repair in accordance with manufacturer's 
instructions. 

C. 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. 

END OF SECTION 



SECTION 260533.16 

BOXES FOR ELECTRICAL SYSTEMS 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Cabinets and enclosures, including junction and pull boxes larger than 100 
cubic inches (1,650 cu cm). 

B. Underground boxes/enclosures. 

1.02 RELATED REQUIREMENTS 

A. Section 260529 - Hangers and Supports for Electrical Systems. 

B. Section 260533.13 - Conduit for Electrical Systems: 

1.03 REFERENCE STANDARDS 

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

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

C. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum) 2020. 

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

E. SCTE 77 - Specification for Underground Enclosure Integrity 2017. 

1.04 ADMINISTRATIVE REQUIREMENTS 

A. Coordination: 

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

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 work with other trades to preserve insulation integrity. 



6. Notify Engineer of any conflicts with or deviations from 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 and underground boxes/enclosures. 

B. Project Record Documents: Record actual locations for underground 
boxes/enclosures. 

1.06 QUALITY ASSURANCE 

A. Comply with requirements of NFPA 70. 

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

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 raceway system and to accommodate devices and equipment to 
be installed. Provide products listed, classified, and labeled as suitable for 
the purpose intended. 

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

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

B. Cabinets and Enclosures, Including Junction and Pull Boxes Larger Than 100 
cubic inches (1,650 cu cm): 

1. Comply with NEMA 250, and list and label as complying with UL 50 and UL 
50E, or UL 508A. 

2. NEMA 250 Environment Type, Unless Otherwise Indicated: 



a. Indoor Clean, Dry Locations: Type 12, painted steel. 

b. Outdoor Locations: Type 3R, painted steel. 

3. Junction and Pull Boxes Larger Than 100 cubic inches (1,650 cu cm): 

a. Provide screw-cover or hinged-cover enclosures unless otherwise 
indicated. 

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

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

6. Manufacturers: 

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

b. HoƯman, a brand of Pentair Technical Products: 
www.hoƯmanonline.com/#sle. 

c. Hubbell Incorporated; Wiegmann Products: www.hubbell-
wiegmann.com/#sle. 

d. Substitutions: Not permitted. 

C. Underground Boxes/Enclosures: 

1. Description: In-ground, open bottom boxes furnished with flush, non-skid 
covers with legend indicating type of service and stainless steel tamper 
resistant cover bolts. 

2. Size: sized by Contractor. 

3. Depth: As required to extend below frost line to prevent frost upheaval, but 
not less than 18 inches (457 mm). 

4. Provide logo on cover to indicate type of service. 

5. Applications: 

a. Sidewalks and Landscaped Areas Subject Only to Occasional 
Nondeliberate Vehicular TraƯic: Use polymer concrete enclosures, with 
minimum SCTE 77 Tier 22 load rating.. 

b. Do not use polymer concrete enclosures in areas subject to deliberate 
vehicular traƯic. 

6. Polymer Concrete Underground Boxes/Enclosures: Comply with SCTE 77. 

a. Manufacturers: 



1) Hubbell Incorporated; Quazite Products: 
www.hubbellpowersystems.com/#sle. 

2) MacLean Highline: www.macleanhighline.com/#sle. 

3) Oldcastle Precast, Inc: www.oldcastleprecast.com/#sle. 

4) Substitutions: Not permitted. 

b. Combination fiberglass/polymer concrete boxes/enclosures are 
acceptable. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Verify that field measurements are as indicated. 

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

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

D. Box Supports: 

1. Secure and support boxes in accordance with NFPA 70 and Section 260529 
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. 

E. Install boxes plumb and level. 

F. Install boxes as required to preserve insulation integrity. 

G. Underground Boxes/Enclosures: 

1. Install enclosure on gravel base, minimum 18 inches (457 mm) deep. 



2. Mount enclosures located in landscaped areas with top at 1 inch (25 mm) 
above finished grade. 

3. Provide collar by box manufacturer minimum 10 inches wide by 12 inches 
deep (250 mm wide by 300 mm deep), around enclosures. 

4. Install additional bracing inside enclosures in accordance with 
manufacturer's instructions to minimize box sidewall deflections during 
backfilling. Backfill with cover bolted in place. 

H. Close unused box openings. 

I. Provide grounding and bonding in accordance with Section 260526. 

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 
material until ready for installation of conductors. 

 

END OF SECTION 



SECTION 260553 

IDENTIFICATION FOR ELECTRICAL SYSTEMS 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Electrical identification requirements. 

B. Identification nameplates and labels. 

C. Voltage markers. 

D. Underground warning tape. 

1.02 RELATED REQUIREMENTS 

A. Section 260519 - Low-Voltage Electrical Power Conductors and Cables: Color 
coding for power conductors and cables 600 V and less; vinyl color coding 
electrical tape. 

1.03 REFERENCE STANDARDS 

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

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 install identification products until final surface finishes and 
painting are complete. 

1.05 SUBMITTALS 

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

1.06 QUALITY ASSURANCE 

A. Comply with requirements of NFPA 70. 

1.07 FIELD CONDITIONS 

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

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 ampere rating. 

2) Identify voltage and phase. 

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

4) Identify main overcurrent protective device. Use identification label 
for panelboards with a door. For power distribution panelboards 
without a door, use identification nameplate. 

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

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

2. Service Equipment: 

a. Use identification nameplate to identify each service disconnecting 
means. 

3. Use voltage marker to identify highest voltage present for each piece of 
electrical equipment. 

4. 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. 

a. Minimum Size: 3.5 by 5 inches (89 mm by 127 mm). 

b. Legend: Include orange header that reads "WARNING", followed by the 
word message "Arc Flash and Shock Hazard; Appropriate PPE Required; 
Do not operate controls or open covers without appropriate personal 
protection equipment; Failure to comply may result in injury or death; 



Refer to NFPA 70E for minimum PPE requirements" or approved 
equivalent. 

c. Service Equipment: Include the following information in accordance 
with NFPA 70. 

1) Nominal system voltage. 

2) Date label applied. 

B. Identification for Conductors and Cables: 

1. Color Coding for Power Conductors 600 V and Less: Comply with Section 
260519. 

C. Identification for Raceways: 

1. Use voltage markers to identify highest voltage present for accessible 
conduits at maximum intervals of 20 feet (6.1 m). 

2. Use underground warning tape to identify underground raceways. 

3. Use voltage markers to identify highest voltage present for wireways at 
maximum intervals of 20 feet (6.1 m). 

2.02 IDENTIFICATION NAMEPLATES AND LABELS 

A. Identification Nameplates: 

1. Manufacturers: 

a. Brimar Industries, Inc: www.brimar.com/#sle. 

b. Kolbi Pipe Marker Co: www.kolbipipemarkers.com/#sle. 

c. Seton Identification Products: www.seton.com/#sle. 

d. Substitutions: Not permitted. 

2. Materials: 

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

b. Outdoor Locations: Use plastic, stainless steel, or aluminum 
nameplates suitable for exterior use. 

3. Plastic Nameplates: Two-layer or three-layer laminated acrylic or 
electrically non- conductive phenolic with beveled edges; minimum 
thickness of 1/16 inch (1.6 mm); engraved text. 

a. Exception: Provide minimum thickness of 1/8 inch (3 mm) when any 
dimension is greater than 4 inches (100 mm). 



4. Stainless Steel Nameplates: Minimum thickness of 1/32 inch (0.8 mm); 
engraved or laser-etched text. 

5. Aluminum Nameplates: Anodized; minimum thickness of 1/32 inch (0.8 
mm); engraved or laser-etched text. 

6. Mounting Holes for Mechanical Fasteners: Two, centered on sides for sizes 
up to 1 inch (25 mm) high; Four, located at corners for larger sizes. 

B. Identification Labels: 

1. Manufacturers: 

a. Brady Corporation: www.bradyid.com/#sle. 

b. Brother International Corporation: www.brother-usa.com/#sle. 

c. Panduit Corp: www.panduit.com/#sle. 

d. Substitutions: Not permitted. 

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 (25 mm) by 2.5 inches (64 mm). 

2. Legend: 

a. Equipment designation or other approved description. 

3. Text: All capitalized unless otherwise indicated. 

4. Minimum Text Height: 

a. Equipment Designation: 1/2 inch (13 mm). 

5. Color: 

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

2.03 VOLTAGE MARKERS 

A. Manufacturers: 

1. Brady Corporation: www.bradyid.com/#sle. 

2. Brimar Industries, Inc: www.brimar.com/#sle. 

3. Seton Identification Products: www.seton.com/#sle. 



4. Substitutions: Not permitted. 

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 Equipment: 1 1/8 by 4 1/2 inches (29 by 110 mm). 

2. Markers for Conduits: As recommended by manufacturer for conduit size to 
be identified. 

D. Legend: 

1. Markers for Voltage Identification: Highest voltage present. 

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

2.04 UNDERGROUND WARNING TAPE 

A. Manufacturers: 

1. Brady Corporation: www.bradyid.com/#sle. 

2. Brimar Industries, Inc: www.brimar.com/#sle. 

3. Seton Identification Products: www.seton.com/#sle. 

4. Substitutions: Not permitted. 

B. Materials: Use foil-backed detectable type polyethylene tape suitable for direct 
burial, unless otherwise indicated. 

C. Foil-backed Detectable Type Tape: 3 inches (76 mm) wide, with minimum 
thickness of 5 mil (0.1 mm), unless otherwise required for proper detection. 

D. Legend: Type of service, continuously repeated over full length of tape. 

E. Color: 

1. Tape for Buried Power Lines: Black text on red background. 

PART 3 EXECUTION 

3.01 PREPARATION 

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

3.02 INSTALLATION 

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. Free-Standing Equipment: Enclosure front; also enclosure rear for 
equipment with rear access. 

3. 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. 

F. Install underground warning tape above buried lines with one tape per trench at 
12 inch(es) (305 mm) below finished grade. 

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

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 



SECTION 26 0573 

POWER SYSTEM STUDIES 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Short-circuit study. 

B. Arc flash and shock risk assessment. 

1. Includes arc flash hazard warning labels. 

C. Criteria for the selection and adjustment of equipment and associated 
protective devices not specified in this section, as determined by studies to be 
performed. 

1.02 REFERENCE STANDARDS 

A. ANSI Z535.4 - American National Standard for Product Safety Signs and Labels. 

B. IEEE 141 - IEEE Recommended Practice for Electrical Power Distribution for 
Industrial Plants. 

C. IEEE 242 - IEEE Recommended Practice for Protection and Coordination of 
Industrial and Commercial Power Systems. 

D. IEEE 399 - IEEE Recommended Practice for Industrial and Commercial Power 
Systems Analysis. 

E. IEEE 551 - IEEE Recommended Practice for Calculating Short-Circuit Currents in 
Industrial and Commercial Power Systems. 

F. IEEE 1584 - IEEE Guide for Performing Arc-Flash Hazard Calculations. 

G. NETA ATS - Standard For Acceptance Testing Specifications For Electrical Power 
Equipment And Systems. 

H. NFPA 70 - National Electrical Code. 

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

1.03 ADMINISTRATIVE REQUIREMENTS 

A. Coordination: 

1. Coordinate the work to provide equipment and associated protective 
devices complying with criteria for selection and adjustment, as 
determined by studies to be performed. 

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



B. Sequencing: 

1. Submit study reports prior to or concurrent with product submittals. 

2. Do not order equipment until matching study reports and product 
submittals have both been evaluated by Engineer. 

1.04 SUBMITTALS 

A. Study preparer's qualifications. 

B. Field testing agency's qualifications. 

C. Study reports, stamped or sealed and signed by study preparer. 

D. Field quality control reports. 

E. Certification that field adjustable protective devices have been set in 
accordance with requirements of studies. 

F. Project Record Documents: Revise studies as required to reflect as-built 
conditions. 

1. Include hard copies with operation and maintenance data submittals. 

2. Include computer software files used to prepare studies with file name(s) 
cross-referenced to specific pieces of equipment and systems. 

1.05 POWER SYSTEM STUDIES 

A. Scope of Studies: 

1. Perform analysis of new electrical distribution system. 

2. Except where study descriptions below indicate exclusions, analyze system 
at each bus from primary protective devices of utility source down to each 
piece of equipment involved, including parts of system aƯecting 
calculations being performed (e.g. fault current contribution from motors). 

3. Include in analysis alternate sources and operating modes (including 
known future configurations) to determine worst case conditions. 

a. Known Operating Modes: 

1) Utility as source. 

B. General Study Requirements: 

1. Comply with NFPA 70. 

2. Perform studies utilizing computer software complying with specified 
requirements; manual calculations are not permitted. 



C. Data Collection: 

1. Compile information on project-specific characteristics of actual installed 
equipment, protective devices, feeders, etc. as necessary to develop 
single-line diagram of electrical distribution system and associated input 
data for use in system modeling. 

a. Utility Source Data: Include primary voltage, maximum and minimum 
three-phase and line-to-ground fault currents, impedance, X/R ratio, 
and primary protective device information. 

1) Obtain up-to-date information from Utility Company. 

2) Utility Company: ComEd Electric. 

b. Protective Devices: 

1) Circuit Breakers: Include manufacturer/model, type (e.g. thermal 
magnetic, electronic trip), frame size, trip rating, voltage rating, 
interrupting rating, available field-adjustable trip response 
settings, and features (e.g. zone selective interlocking). 

c. Protective Relays: Include manufacturer/model, type, settings, 
current/potential transformer ratio, and associated protective device. 

d. Conductors: Include feeder size, material (e.g. copper, aluminum), 
insulation type, voltage rating, number per phase, raceway type, and 
actual length. 

D. Short-Circuit Study: 

1. Comply with IEEE 551 and applicable portions of IEEE 141, IEEE 242, and 
IEEE 399. 

2. For purposes of determining equipment short circuit current ratings, 
consider conditions that may result in maximum available fault current, 
including but not limited to: 

a. Maximum utility fault currents. 

b. Maximum motor contribution. 

c. Known operating modes (e.g. utility as source, generator as source, 
utility/generator in parallel, bus tie breaker open/close positions). 

3. For each bus location, calculate the maximum available three-phase 
bolted symmetrical and asymmetrical fault currents. For grounded 
systems, also calculate the maximum available line-to-ground bolted fault 
currents. 



E. Arc Flash and Shock Risk Assessment: 

1. Comply with NFPA 70E. 

2. Perform incident energy and arc flash boundary calculations in accordance 
with IEEE 1584 (as referenced in NFPA 70E Annex D), where applicable. 

a. Where reasonable, study preparer may assume a maximum clearing 
time of two seconds in accordance with IEEE 1584, provided that the 
conditions are such that a worker's egress from an arc flash event 
would not be inhibited. 

b. For single-phase systems, study preparer to perform calculations 
assuming three-phase system in accordance with IEEE 1584 using 
single phase bolted fault current, yielding conservative results. 

3. For equipment with main devices mounted in separate compartmentalized 
sections, perform calculations on both the line and load side of the main 
device. 

4. Analyze alternate scenarios considering conditions that may result in 
maximum incident energy, including but not limited to: 

a. Maximum and minimum utility fault currents. 

b. Maximum and minimum motor contribution. 

c. Known operating modes (e.g. utility as source, generator as source, 
utility/generator in parallel, bus tie breaker open/close positions). 

F. Study Reports: 

1. General Requirements: 

a. Identify date of study and study preparer. 

b. Identify study methodology and software product(s) used. 

c. Identify scope of studies, assumptions made, implications of possible 
alternate scenarios, and any exclusions from studies. 

d. Identify base used for per unit values. 

e. Include single-line diagram and associated input data used for studies; 
identify buses on single-line diagram as referenced in reports, and 
indicate bus voltage. 

f. Include conclusions and recommendations. 

2. Short-Circuit Study: 

a. For each scenario, identify at each bus location: 



1) Calculated maximum available symmetrical and asymmetrical 
fault currents (both three-phase and line-to-ground where 
applicable). 

2) Fault point X/R ratio. 

3) Associated equipment short circuit current ratings. 

b. Identify locations where the available fault current exceeds the 
equipment short circuit current rating, along with recommendations. 

3. Arc Flash and Shock Risk Assessment: 

a. For the worst case for each scenario, identify at each bus location: 

1) Calculated incident energy and associated working distance. 

2) Calculated arc flash boundary. 

3) Bolted fault current. 

4) Arcing fault current. 

5) Clearing time. 

6) Arc gap distance. 

b. For purposes of producing arc flash hazard warning labels, summarize 
the maximum incident energy and associated data reflecting the worst 
case condition of all scenarios at each bus location. 

1.06 QUALITY ASSURANCE 

A. Study Preparer Qualifications: Professional electrical engineer licensed in State 
where project is located and with minimum five years experience in preparation 
of studies of similar type and complexity using specified computer software. 

1. Study preparer may be employed by manufacturer of electrical distribution 
equipment. 

2. Study preparer may be employed by field testing agency. 

B. Field Testing Agency Qualifications: Independent testing organization 
specializing in testing, analysis, and maintenance of electrical systems with 
minimum five years experience; NETA Accredited Company. 

C. Computer Software for Study Preparation: Use the latest edition of 
commercially available software utilizing specified methodologies. 

1. Products: 

a. EasyPower LLC: www.easypower.com/#sle. 



b. ETAP/Operation Technology, Inc: www.etap.com/#sle. 

c. Power Analytics Corporation: www.poweranalytics.com/#sle. 

d. SKM Systems Analysis, Inc: www.skm.com/#sle. 

PART 2 PRODUCTS 

2.01 ARC FLASH HAZARD WARNING LABELS 

A. Provide warning labels complying with ANSI Z535.4 to identify arc flash hazards 
for each work location analyzed by the arc flash and shock risk assessment. 

1. Materials: Comply with Section 26 0553. 

2. Minimum Size: 4 by 6 inches. 

3. Legend: Provide custom legend in accordance with NFPA 70E based on 
equipment-specific data as determined by arc flash and shock risk 
assessment. 

a. Include orange header that reads "WARNING" unless otherwise 
indicated. 

b. Include the text "Arc Flash and Shock Hazard; Appropriate PPE 
Required" or approved equivalent. 

c. Include the following information: 

1) Arc flash boundary. 

2) Available incident energy and corresponding working distance. 

3) Site-specific PPE (personnel protective equipment) requirements. 

4) Nominal system voltage. 

5) Limited approach boundary. 

6) Restricted approach boundary. 

7) Equipment identification. 

8) Study preparer, report reference, and date calculations were 
performed. 

PART 3 EXECUTION 

3.01 INSTALLATION 

A. Install arc flash warning labels in accordance with Section 26 0553. 

3.02 FIELD QUALITY CONTROL 



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

B. Provide the services of field testing agency or equipment manufacturer's 
representative to perform inspection, testing, and adjusting. 

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

D. Adjust equipment and protective devices for compliance with studies and 
recommended settings. 

E. Notify Engineer of any conflicts with or deviations from studies. Obtain direction 
before proceeding. 

F. Submit detailed reports indicating inspection and testing results, and final 
adjusted settings. 

END OF SECTION    



SECTION 262100 

LOW-VOLTAGE ELECTRICAL SERVICE ENTRANCE 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Electrical service requirements. 

1.02 RELATED REQUIREMENTS 

A. Section 260519 - Low-Voltage Electrical Power Conductors and Cables. 

B. Section 260526 - Grounding and Bonding for Electrical Systems. 

C. Section 260529 - Hangers and Supports for Electrical Systems. 

D. Section 260533.13 - Conduit for Electrical Systems. 

E. Section 260553 - Identification for Electrical Systems: Identification products 
and requirements. 

F. Section 262416 - Panelboards: Service entrance equipment. 

G. Section SP S.5, SP S.26 - Trenching: Excavating, bedding, and backfilling. 

1.03 DEFINITIONS 

A. Service Point: The point of connection between the facilities of the serving utility 
and the premises wiring as defined in NFPA 70, and as designated by the Utility 
Company. 

1.04 REFERENCE STANDARDS 

A. IEEE C2 - National Electrical Safety Code 2017. 

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

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

1.05 ADMINISTRATIVE REQUIREMENTS 

A. No later than two weeks following date of the Agreement, notify Utility Company 
of anticipated date of service. 

B. Coordination: 

1. Verify the following with Utility Company representative: 

a. Utility Company requirements, including division of responsibility. 

b. Exact location and details of utility point of connection. 



c. Utility easement requirements. 

d. Utility Company charges associated with providing service. 

2. Coordinate the work with other trades to avoid placement of other utilities 
or obstructions within the spaces dedicated for electrical service and 
associated equipment. 

3. Coordinate arrangement of service entrance equipment with the 
dimensions and clearance requirements of the actual equipment to be 
installed. 

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

C. Arrange for Utility Company to provide permanent electrical service. Prepare 
and submit documentation required by Utility Company. 

D. Utility Company charges associated with providing permanent service to be 
paid by Owner. 

E. Preinstallation Meeting: Convene one week prior to commencing work of this 
section to review service requirements and details with Utility Company 
representative. 

F. Scheduling: 

1. Where work of this section involves interruption of existing electrical 
service, arrange service interruption with Owner. 

2. Arrange for inspections necessary to obtain Utility Company approval of 
installation. 

1.06 SUBMITTALS 

A. Product Data: Provide manufacturer's standard catalog pages and data sheets 
for each product. Include ratings, configurations, standard wiring diagrams, 
outline and support point dimensions, finishes, weights, service condition 
requirements, and installed features. 

1.07 QUALITY ASSURANCE 

A. Comply with the following: 

1. IEEE C2 (National Electrical Safety Code). 

2. NFPA 70 (National Electrical Code). 

3. The requirements of the Utility Company. 

B. Products: Listed, classified, and labeled as suitable for the purpose intended. 



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

1.08 DELIVERY, STORAGE, AND HANDLING 

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

B. Store products indoors in a clean, dry space having a uniform temperature to 
prevent condensation (including outdoor rated products which are not 
weatherproof until completely and properly installed). Maintain factory 
wrapping or provide an additional heavy canvas or heavy plastic cover to protect 
units from dirt, water, construction debris, and traƯic. 

C. Handle products carefully to avoid damage to internal components, enclosure, 
and finish. 

PART 2 PRODUCTS 

2.01 ELECTRICAL SERVICE REQUIREMENTS 

A. Provide new electrical service consisting of all required conduits, conductors, 
equipment, metering provisions, supports, accessories, etc. as necessary for 
connection between Utility Company point of supply and service entrance 
equipment. 

B. Electrical Service Characteristics: As indicated on drawings. 

C. Utility Company: ComEd. 

D. Division of Responsibility: 

1. Pad-Mounted Utility Transformers: 

a. Transformer Pads: Furnished and installed by Contractor per Utility 
requirements. 

b. Transformers: Furnished and installed by Utility Company. 

c. Transformer Grounding Provisions: Furnished and installed by 
Contractor per Utility Company requirements.. 

d. Primary: 

1) Trenching and Backfilling: Provided by Contractor. 

2) Conduits: Furnished and installed by Contractor. 

3) Conductors: Furnished and installed by Utility Company. 

e. Secondary:: 



1) Trenching and Backfilling: Provided by Contractor. 

2) Conduits: Furnished and installed by Contractor. 

3) Conductors: Furnished and installed by Contractor (Service Point 
at transformer). 

2. Terminations at Service Point: Provided by Utility Company. 

3. Metering Provisions: 

a. Meter Bases: Furnished and installed by Contractor per Utility 
Company requirements. 

b. Meters: Furnished and installed by Utility Company. 

c. Other metering equipment: Furnished and installed by Contractor per 
Utility Company requirements. 

E. Products Furnished by Contractor: Comply with Utility Company requirements. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Verify that field measurements are as indicated. 

B. Verify that ratings and configurations of service entrance equipment are 
consistent with the indicated requirements. 

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

3.02 PREPARATION 

A. Verify and mark locations of existing underground utilities. 

3.03 INSTALLATION 

A. Install products in accordance with manufacturer's instructions and Utility 
Company requirements. 

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

C. Arrange equipment to provide minimum clearances and required maintenance 
access. 

D. Provide required trenching and backfilling in accordance with Section SP S.5 
and SP S.26. 

E. Provide required support and attachment components in accordance with 
Section 260529. 



F. Provide grounding and bonding for service entrance equipment in accordance 
with Section 260526. 

G. Identify service entrance equipment, including main service disconnect(s) in 
accordance with Section 260553. 

3.04 PROTECTION 

A. Protect installed equipment from subsequent construction operations. 

END OF SECTION 



SECTION 262416 

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 260526 - Grounding and Bonding for Electrical Systems. 

B. Section 260529 - Hangers and Supports for Electrical Systems. 

C. Section 260553 - 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 2013e 
(Amended 2017). 

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

C. NECA 407 - Standard for Installing and Maintaining Panelboards 2015. 

D. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum) 2020. 

E. NEMA PB 1 - Panelboards 2011. 

F. NEMA PB 1.1 - General Instructions for Proper Installation, Operation and 
Maintenance of Panelboards Rated 600 Volts or Less 2013. 

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

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

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

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



K. UL 67 - Panelboards Current Edition, Including All Revisions. 

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

M. UL 869A - Reference Standard for Service Equipment Current Edition, Including 
All Revisions. 

1.04 ADMINISTRATIVE REQUIREMENTS 

A. Coordination: 

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

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

3. Verify with manufacturer that conductor terminations are suitable for use 
with the conductors to be installed. 

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

1.05 SUBMITTALS 

A. Product Data: Provide manufacturer's standard catalog pages and data sheets 
for panelboards, enclosures, overcurrent protective devices, and other installed 
components and accessories. 

B. 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. 

C. Include dimensioned plan and elevation views of panelboards and adjacent 
equipment with all required clearances indicated. 

1.06 QUALITY ASSURANCE 

A. Comply with requirements of NFPA 70. 



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

1.07 DELIVERY, STORAGE, AND HANDLING 

A. Receive, inspect, handle, and store panelboards in accordance with 
manufacturer's instructions and NECA 407. 

B. Store in a clean, dry space. Maintain factory wrapping or provide an additional 
heavy canvas or heavy plastic cover to protect units from dirt, water, 
construction debris, and traƯic. 

C. Handle carefully in accordance with manufacturer's written instructions to avoid 
damage to panelboard internal components, enclosure, and finish. 

1.08 FIELD CONDITIONS 

A. Maintain ambient temperature within the following limits during and after 
installation of panelboards: 

1. Panelboards Containing Circuit Breakers: Between 23 degrees F (-5 degrees 
C) and 104 degrees F (40 degrees C). 

PART 2 PRODUCTS 

2.01 MANUFACTURERS 

A. ABB/GE: www.geindustrial.com/#sle. 

B. Eaton Corporation: www.eaton.com/#sle. 

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

D. Substitutions: Not Permitted. 

E. Source Limitations: Furnish panelboards and associated components produced 
by the same manufacturer as the other electrical distribution equipment used for 
this project and obtained from a single supplier. 

2.02 PANELBOARDS - GENERAL REQUIREMENTS 

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

B. Unless otherwise indicated, provide products suitable for continuous operation 
under the following service conditions: 



1. Altitude: Less than 6,600 feet (2,000 m). 

2. Ambient Temperature: 

a. Panelboards Containing Circuit Breakers: Between 23 degrees F (-5 
degrees C) and 104 degrees F (40 degrees C). 

C. Short Circuit Current Rating: 

1. Provide panelboards with listed short circuit current rating not less than the 
available fault current at the installed location as indicated on the drawings. 

D. Panelboards Used for Service Entrance: Listed and labeled as suitable for use as 
service equipment according to UL 869A. 

E. Mains: Configure for top or bottom incoming feed as indicated or as required for 
the installation. 

F. Branch Overcurrent Protective Devices: Replaceable without disturbing adjacent 
devices. 

G. 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. 

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

I. 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. Outdoor Locations: Type 4X. 

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. 

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



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

K. Surge Protective Devices: Provide factory-installed, internally mounted surge 
protective devices, list and label panelboards as a complete assembly including 
surge protective device. 

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: Aluminum, suitable for terminating 
aluminum or copper conductors. 

2. Main and Neutral Lug Type: Mechanical. 

C. Bussing: 

1. Phase and Neutral Bus Material: Aluminum. 

2. Ground Bus Material: Aluminum. 

D. Circuit Breakers: 

1. Provide bolt-on type. 

2. Provide thermal magnetic circuit breakers unless otherwise indicated. 

E. Enclosures: 

1. Provide surface-mounted enclosures unless otherwise indicated. 

2. Fronts: Provide door-in-door trim with hinged cover for access to load 
terminals and wiring gutters, and separate lockable hinged door with 
concealed hinges for access to overcurrent protective device handles 
without exposing live parts. 

3. 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 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. 

3. Conductor Terminations: 

a. Provide mechanical lugs unless otherwise indicated. 

b. 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 indicated. 

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

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

C. Install panelboards in accordance with NECA 407 and NEMA PB 1.1. 



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

E. Provide required support and attachment in accordance with Section 260529. 

F. Install panelboards plumb. 

G. Mount panelboards such that the highest position of any operating handle for 
circuit breakers or switches does not exceed 79 inches (2000 mm) above the 
floor or working platform. 

H. Provide grounding and bonding in accordance with Section 260526. 

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

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

K. Identify panelboards in accordance with Section 260553. 

3.03 FIELD QUALITY CONTROL 

A. See Section 014000 - Quality Requirements, for additional requirements. 

B. Molded Case Circuit Breakers: Perform inspections and tests listed in NETA ATS, 
Section   7.6.1.1 for all main circuit breakers. 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. 

3.05 CLEANING 

A. Clean dirt and debris from panelboard enclosures and 
components according to manufacturer's instructions. 

B. Repair scratched or marred exterior surfaces to match original 
factory finish. 

 

END OF SECTION 


