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SECTION 260000 
 

ELECTRICAL GENERAL 
 
 
PART 1 – GENERAL 
 
 
1.1 GENERAL REQUIREMENTS 
 

A. General Conditions:  Refer to the General Conditions, the Supplementary General 
Conditions and the Special Conditions, all provisions of which apply to work under this 
section as if written in full herein. 

 
B. The scope of work to be done under this section of the specifications shall include the 

furnishing of labor, material, equipment and tools required for the complete installation 
of systems for power, lighting, signals and all other work indicated on the drawings or as 
specified herein.  A 100% operational building and electrical distribution system up to a 
connection point for Owner furnished equipment will be provided. 

 
C. The drawings and specifications are complementary to each other and what is called for 

by one shall be as binding as if called for by both. 
 
1.2 STANDARDS 
 

A. All work shall conform to all ordinances and regulations of the City, County, State and/or 
other authorities having jurisdiction in accordance with the requirements of the following 
codes, standards and design guides: 

 
1. The 2014 edition of the National Electrical Code (NFPA 70) with local 

amendments 
2. The 2012 edition of the International Building Code with local Amendments 
3. The 2012 International Fire Code with Local Amendments. 
4. The 2015 edition of the International Energy Conservation Code with local 

Amendments. 
5. The 2012 International Green Construction Code with local Amendments. 
6. The 2012 International Mechanical Code with local Amendments. 
7. The 2012 International Plumbing Code with Local Amendments 
8. The 2016 edition of the Life Safety Code (NFPA 101) 
9. Regulations of the local utility company with respect to metering and service 

entrance 
10. Local city and county ordinances governing electrical work 
11. Americans with Disabilities Act (Public Law 101-336) 

 
 
1.3 PERMITS 
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A. The Contractor shall obtain all permits and inspections required for the installation of this 

work and pay all charges incident thereto.  He shall deliver to the Architect all certificates 
of said inspection. 

 
1.4 WORK INCLUDED 
 

The electrical systems installed and work performed under this division of the 
specifications shall include but not necessarily be limited to those listed below.  All 
materials and appliances, obviously a part of the electrical systems and necessary to its 
proper operation, but not specifically mentioned or shown on the drawings, shall be 
furnished and installed without additional charge. 

 
A. Power Distribution System 
 
B. All lighting systems (indoor and outdoor, normal, emergency and exit) including all 

fixtures, lamps, plaster and/or tile frames, standards, switches, outlets, wiring, dimmers, 
contactors, time clocks, photocells, batteries, raceways and other components and fittings 
required for complete lighting systems 

 
C. Wiring, including power circuit connections for HVAC, plumbing and other mechanical 

equipment 
 
D. Grounding Systems 
 
E. Temporary service lighting and power system 
 
F. Low voltage system raceways and equipment mounting boards as indicated on the 

drawings 
 
G. Underground raceway excavation, backfill, and compaction 
 
H. Fire Alarm System 
 
I. Concrete work for duct banks, manholes, covering, lighting standard bases and 

equipment bases (where not assigned to General Contractor) 
 
J. Lightning Protection System 
 
K. Electrical Equipment Identification 
 
L. Supporting Devices for Electrical Components 
 
M. Work as required by electric and telecommunication utilities, as well as the coordination 

of additional work (i.e. work performed by the utility) with that of other trades 
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1.5 DRAWINGS 
 

A. Drawings are generally diagrammatic and show the arrangement and location of fixtures, 
equipment and conduit.  The Contractor shall carefully investigate the structural and 
finish conditions affecting his work and arrange his work accordingly.  Should conditions 
on the job make it necessary to rearrange conduit or equipment, the Contractor shall so 
advise the Engineer and secure approval before proceeding with such work. 

 
B. Where exact locations are required by equipment for stubbing-up and terminating conduit 

concealed in floor slabs, the Contractor shall request shop drawings, equipment location 
drawings, foundation drawings, and any other data required by him to locate the 
concealed conduit before the floor slab is poured. 

 
C. Materials, equipment or labor not indicated but which can be reasonably inferred to be 

necessary for a complete installation shall be provided.  Drawings and specifications do 
not undertake to indicate every item of material, equipment, or labor required to produce 
a complete and properly operating installation. 

 
D. Locate pull boxes, panelboards, control pushbuttons, terminal cabinets, safety switches 

and such other apparatus as may require periodic maintenance, operation, or inspection, 
so that they are easily accessible.  If such items are shown on the plans in locations which 
are found to be inaccessible, the Engineer must be advised of the situation before work is 
advanced to the point where extra costs will be involved. 

 
E. All additional circuit connections to panelboards must be preapproved by the Engineer. 
 
F. The location, arrangement and extent of equipment, devices, conduit, and other 

appurtenances related to the installation of electrical work shown on drawings are 
approximate.  The Contractor shall not scale drawings, but shall refer to the architectural 
drawings for exact dimensions of building components.  Should a conflict exist between 
the architectural and engineering drawings regarding dimensions and scale, the 
Contractor shall notify the Architect of the discrepancy. 

 
G. Verify the ceiling type, ceiling suspension systems, and clearance above hung ceilings 

prior to ordering lighting fixtures.  Notify the Engineer of any discrepancies. 
 
H. Review all architectural drawings for door swings, cabinets, counters and built-in 

equipment. 
 
1.6 OPERATION AND MAINTENANCE MANUALS 
 

A. The Contractor shall prepare a minimum of two (2) instruction manuals, one of which 
shall be submitted to the Architect for the Engineer’s review, describing installation, 
operation and maintenance of all Electrical equipment.  Manuals shall include copies of 
control schematics, sequences of operation, indicate the function and operations of all 
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components, as well as the Contractor’s name, address, and telephone number.  Manuals 
shall also contain one copy of all manufacturer’s drawings, pamphlets, data, parts lists, 
and instruction manual for each piece of equipment.  Upon approval, one copy shall be 
delivered to the Owner; one copy shall be kept by the Contractor.  The pamphlets and 
drawings are to be neatly bound in a 3-ring binder(s). 

 
1.7 AS-BUILT DRAWINGS 
 

A. The Contractor shall maintain a record of all changes in the work from that shown in the 
Contract Documents.  After all work is completed, the Contractor shall prepare a set of 
“as-built” reproducible drawings of similar type and quality as the Contract Drawings 
that reflect all changes and that accurately show actual final construction, and deliver 
these drawings to the Architect. 

 
1.8 EQUIPMENT, MATERIALS AND BID BASIS 
 

A. Manufacturers’ names, model numbers, etc. as specified on the drawings and herein are 
for the purpose of describing type, capacity, function and quality of equipment and 
materials required. 

 
B. Unless “approved equal” is specifically stated, bids shall be based on equipment names in 

specifications or on drawings as “base” products. 
 
C. “Equal product” and “approved equal” items listed shall conform to specified base items 

and shall be substantially equal in size, weight, construction and capacities.  The “equal” 
equipment and materials shall be submitted as full equivalent to the equipment and 
materials specified, with sufficient supportive documentation and technical literature to 
demonstrate quality, performance, and workmanship without doubt or question.  
Submittals for “equal” products shall be made at least ten (10) days prior to bid (refer to 
the General Conditions of these specifications).  The Engineer shall consider the use of 
the “equal” equipment based on the supportive documentation available to him, and shall 
approve or disapprove any proposed alternates.  The decision of the Engineer shall, in all 
cases, be final. 

 
D. The Contractor shall coordinate the installation of all electrical equipment proposed for 

use in this project with all building trades (architectural, structural, mechanical, etc.).  
Coordination shall be accomplished prior to, and shall be reflected in, the submittal of 
shop drawings for approval.  When substitution of equipment is made, the Contractor 
shall be responsible for the costs of any item and engineering and construction revisions 
necessary in his or any other contract or trade that may be required to satisfy the plans 
and specifications.  

 
E. If substitutions are made in lieu of equipment specified, the manufacturer’s literature 

shall be submitted to the Engineer for approval.  In the case of lighting fixtures, full IES 
photometric test reports for the fixture, lamp(s), and lenses shall be submitted for 
approval. 
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1.9 SUBMITTALS 
 

A. The Contractor shall prepare, submit, and obtain Engineer’s review of manufacturers’ 
submittals on the following equipment and systems prior to ordering, purchasing, or 
installation of any equipment or materials.  All required submittals shall be transmitted 
simultaneously in hard ring binders with the associated specification section and the item 
submitted clearly identified.  Partial submittals will be returned without review. 

 
1. Submit a listing of all the materials indicated below, with the type of 

material, manufacturer and catalog or model number for each (where 
applicable): 
Package #1 
Conductors 
Conduit  
Multiconductor Cables 
Wiring Devices and Plates 
Disconnect Switches 
Time Switches 
Photocells 
Lighting Contactors 

2. Submit complete shop drawings of the following when supplied by the 
electrical contractor: 
Package #2 
Fuses and/or Circuit Breakers 
Short Circuit and Coordination Study 
Switchboards 
Transformers 
Surge Protective Devices 
Panelboards and Cabinets 
Cable Tray and Tray Fittings 
Busway 
 
Package #3 
Lighting Fixtures 
Occupancy Sensors 
Lighting Control Panels 
Package #4 
Fire Alarm System 
Package #5 
Lightning Protection 

3. Submit test reports as required in section 3.07 - Electrical Testing. 
 

B. All shop drawing approvals required by any code or enforcement authority, insurance 
underwriter, etc. shall be obtained prior to being submitted to the Engineer. 
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C. Review of shop drawings by the Engineer does not relieve the Contractor from 
responsibility for complying with all requirements of the Contract Documents.  
Furthermore, it shall be the responsibility of the Contractor to coordinate the 
requirements (roof penetrations, wall penetrations, floor penetrations, curbs, electrical, 
etc.) of all approved equipment with the other trades and disciplines at no additional cost. 

 
D. All shop drawings shall be identified by the equipment mark or tag identification 

numbers shown on the Contract Drawings.  Each individual submittal item shall be 
marked to show which specification section pertains to the item. 

 
E. With the Switchboard, Panelboard and Meter Center submittals, provide ½’’ scaled 

drawings of all electrical rooms and electrical spaces, noting all equipment and their 
associated clearances complete with dimensions. 

 
F. Provide Material Safety Data Sheet (MSDS) or letter from manufacturer certifying the 

VOC content for each field-applied adhesive, sealant, paint and coating. 
 
G. VOC Content:  Submit adhesive and sealants product information or MSDS showing 

VOC Content information for all applicable products specified under this section.  All 
applicable products in this section must meet low VOC content as specified by LEED 
Specification Section 01 81 13 Sustainable Design Requirements. 
 

  
1.10 COORDINATION OF TRADES 
 

A. The Contractor shall give full cooperation to other trades, and shall furnish all 
information necessary to permit the work of all trades to be installed satisfactorily and 
with least possible interference or delay. 

 
B. Work shall not be performed without first coordinating the installation of same with other 

trades.  The Contractor, at his own expense, shall relocate all uncoordinated equipment 
installed should they interfere with the proper installation and mounting of mechanical 
equipment, ceilings and other architectural or structural finishes. 

 
C. The Contractor shall coordinate the elevations of all equipment above ceilings and in 

exposed areas with the work of all other disciplines prior to installation. 
 
D. In areas where more than one trade is required to use common openings in beams, joists, 

chases, shafts and sleeves for the passage of conduits, raceways, piping, ductwork and 
other materials, the Contractor must coordinate the positions of all piping and equipment 
to be furnished under this section so that all items including the materials and equipment 
of other trades may be accommodated within the space available. 

 
E. The Contractor shall confirm that work installed under this section does not interfere with 

the clearances required for finished columns, pilasters, partitions, walls or other 
architectural or structural elements as shown on the Contract Documents. 
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F. Work that is installed under this Contract which interferes with the architectural design or 

building structure shall be removed and relocated as required at no additional cost to the 
Contract. 

 
1.11 WARRANTY 
 

A. All equipment furnished and installed under this Contract shall be provided with the 
manufacturer’s standard warranty unless otherwise noted. 

 
B. The Contractor shall make good all defects in material, equipment, or workmanship 

disclosed within a period of one (1) year from date of building acceptance by the Owner.  
The phrase “make good” shall mean to furnish promptly, without charge, all work 
necessary to remedy the defects to the satisfaction of the Engineer. 

 
1.12 TEMPORARY LIGHT AND POWER 
 

A. The Contractor shall provide a temporary service of the amperage and voltage required 
by the Project Manager. 

 
B. Sufficient wiring, outlets and lamps shall be installed to ensure proper lighting in 

accordance with OSHA, state and municipal codes.  Refer to Division 1 specifications for 
requirements. 

 
1.13 EQUIPMENT REQUIRING ELECTRICAL SERVICE 
 

A. Review all specification sections and drawings including mechanical, plumbing and other 
equipment drawings and other divisions of the specifications for equipment requiring 
electrical service.  Provide service to and make connections to all such equipment 
requiring electrical service. 

 
B. Prior to installing material such as electrical equipment, devices, feeders, or branch 

circuits serving equipment of all other trades, the Contractor shall coordinate with the 
electrical requirements of the equipment to be installed. 

 
1.14 MECHANICAL SYSTEMS COORDINATION 
 

A. All control wiring for mechanical systems shall be installed under Division 23. 
 
B. Motor controllers (starters) shall be furnished under Division 23 and installed under 

Division 26, unless specified otherwise. 
 
C. Power wiring to all motors and motor controllers and between motors and controllers 

shall be provided in Division 26. 
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PART 2 - PRODUCTS 
 
2.1 GENERAL REQUIREMENTS 
 

A. All equipment, materials, accessories, etc. used shall be new and of current production 
unless specified otherwise.  Equipment not specified in the Contract Documents shall be 
suitable for the intended use and shall be subject to approval by the Engineer. 

 
B. All equipment, products and materials shall be free of defects and shall be constructed to 

operate in a safe manner without excessive noise, vibration, leakage, or wear. 
 
C. All equipment shall bear the inspection label of Underwriters Laboratories Inc. 
 
D. All equipment and material for similar applications or systems shall be provided from the 

same manufacturer unless noted otherwise. 
 
E. The published standards and requirements of the National Electrical Manufacturers 

Association, the American National Standard Institute, the Institute of Electrical and 
Electronic Engineers, and the American Society of Testing Materials, are made a part of 
these specifications and shall apply wherever applicable. 

 
2.2 IDENTIFICATION 
 

A. Equipment or devices specified in the individual sections to be identified shall be 
identified by machine cut stencil unless the equipment is identified by the manufacturer.  
Identification of flush mounted cabinets and panelboards shall be on the inside of the 
device.  Surface mounted equipment shall be identified on the outside cover.  Equipment 
operating on 208Y/120 volt system shall be identified with black labels with white inner 
core, 480Y/277 volt equipment with red labels with white inner core. 

 
B. All switchboards and panelboards supplied by a feeder shall be stencil-labeled to indicate 

the equipment where the power supply originates. 
 
PART 3 - EXECUTION 
 
3.1 GENERAL REQUIREMENTS 
 

A. Mounting heights, unless otherwise noted, are to be center line of the equipment and/or 
device except the mounting height of suspended light fixtures which is to the bottom of 
fixture. 

 
B. All work shall be designed and installed to comply with the requirements for the seismic 

design category and use group for the area in which the building is constructed. 
 
3.2 EXCAVATION, TRENCHING & BACKFILLING 
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A. Contractor shall call underground utilities locator company before digging. 
 
B. Barricades shall be provided around open holes and trenches. Temporary bridges shall be 

provided over trenches cut through major sidewalk routes. Major sidewalk routes shall 
not be closed to pedestrian traffic. 

 
C. Barriers shall be provided to protect landscaping adjacent to the excavation area. 
 
D. When rocks, concrete or other debris are encountered during excavation, remove 

completely. 
 
E. Where sidewalk sections must be removed for installation of underground ducts, remove 

the sidewalk sections completely from joint to joint. 
 
F. Where asphalt must be removed for installation of underground ducts, saw cut the asphalt 

in two, straight, parallel lines. 
 
G. Backfill excavations in 6-inch layers and mechanically compact to 98 percent 

compaction. 
 
H. Excavated materials may be used as backfill only if the backfill is sand or clean dirt that 

is free of rocks and debris over 3/4" in diameter.  
 
I. In landscaped areas, backfill and mechanically compact to a depth of 6 inches below 

grade. 
 
J. Backfill the last 6 inches with clean topsoil. Reseed lawn areas. 
 
K. Restore concrete sidewalks and asphalt. 
 
L. The Contractor shall perform all excavation to install the work herein specified and as 

indicated on drawings.  During excavation, material for backfilling shall be piled back 
from the banks of the trench to avoid overloading and to prevent slides and cave-ins.  All 
excavated materials not to be used for backfill shall be removed and disposed of by the 
Contractor.  Grading shall be done to prevent surface water from flowing into trenches 
and others excavation and any water accumulating therein shall be removed by pumping.  
All excavation shall be made by open cut.  No tunneling shall be done except under 
pavement. 

 
M. The bottom of the trenches shall be graded to provide uniform bearing and support for 

conduits, cables, or duct bank on undisturbed soil at every point along its entire length.  
Overdepths shall be backfilled with loose, granular, moist earth, and tamped.  Remove 
unstable soil that is not capable of supporting equipment or installation and replace with 
specified material for a minimum of 12" below invert of equipment or installation. 
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N. The trenches shall be backfilled with the excavated materials approved for backfilling, 
consisting of earth, loam, sandy clay, sand and gravel or soft shale, free from large clods 
of earth and stones, deposited in 6" layers and tamped until the crown of the pipe is 
covered by a minimum of 6" of tamped earth.  The backfill under and beside the pipe 
shall be compacted for pipe support.  Backfill shall be brought up evenly on both sides of 
the pipe so that the pipe remains aligned.  In instances where the manufacturer’s 
installation instructions for materials are more restrictive than those prescribed by the 
code, the material shall be installed in accordance with the more restrictive requirement.  
The backfilling shall be carried on simultaneously on both sides of the trench so that 
injurious pressures do not occur.  The compaction of the filled trench shall be at least 
equal to 98% of the maximum density as determined by the Standard Proctor Test.  
Settling the backfill with water will not be permitted.  Reopen any trenches not meeting 
compaction requirements or where settlement occurs, refill, compact, and restore the 
surface to the grade and compaction indicated, mounded over and smoothed off.  A 
metallic lined underground warning tape shall be provided 12" below finished grade.  
The tape shall be red for electrical lines and orange for telephone and shall be identified 
as to the type of line. 

 
O. Perform excavation and backfilling work in accordance with applicable portions of the 

earthwork section. 
 

3.3 STORAGE AND PROTECTION OF MATERIALS 
 

A. Refer to the general requirements section of the specifications, Division 1, for storage, 
protection, and handling requirements. 

 
B. Inspect materials upon arrival at project and verify conformance to Contract Documents.  

Prevent unloading of unsatisfactory material. 
 
C. Store packaged materials in original undamaged condition with manufacturer’s labels and 

seals intact. 
 
D. Containers which are broken, opened, watermarked, or otherwise damaged materials are 

unacceptable and shall be removed from premises. 
 
E. Equipment and materials shall not be installed until such time as the environmental 

conditions of the job site are suitable to protect the equipment or materials.  Equipment or 
materials damaged or which are subjected to these elements are unacceptable and shall be 
removed from the premises and replaced. 

 
3.4 CONCRETE WORK 
 

A. Construct curbs, pads, vaults and similar supports for electrical equipment where 
required. 
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B. Provide 4" thickness housekeeping pads at floor mounted equipment, covering entire area 
occupied by equipment.  Dowel pads to structural slab. 

 
C. Perform concrete work in accordance with applicable portions of Concrete sections.  

Minimum compressive strength of concrete shall be same as specified for slabs on grade. 
 
3.5 PAINTING 
 

A. Except as otherwise specified, painting shall be accomplished under Painting Section.  
Surfaces shall be left clean of debris and free from oil and other substances which would 
prevent paint bond. 

 
B. Touch up finishes of factory painted apparatus where finish is marred during installation. 
 
C. Where galvanizing is broken during fabrication or installation, recoat exposed areas with 

cold galvanizing compound. 
 
D. Do not paint over nameplates on equipment, nonferrous hardware, accessories or trim. 

 
3.6 WORKMANSHIP 
 

A. Install systems, materials and equipment level and plumb, parallel and perpendicular to 
other building systems and components. 

 
3.7 ELECTRICAL TESTING 
 

A. Furnish all labor, materials, instruments, supplies, and services and bear all costs for the 
accomplishment of the tests herein specified or requested at job site.  Correct all defects 
appearing under test, and repeat the tests until no defects are disclosed, leave the 
equipment clean and ready for use. 

 
B. All grounds, crosses, shorts, etc., must be eliminated from the wiring.  Test all lighting 

fixtures, together with switches and controls; test the operation of all motors, controllers, 
and other electrical equipment devices.   

 
C. The switchboard and/or main service entrance breaker or disconnect and all feeders shall 

be Meggar tested.  A copy of all test reports shall be given to the Engineer. 
 
D. The Contractor shall perform any tests other than herein specified which may be required 

by the Engineer or the authority having jurisdiction. 
 
E. Perform the following tests after installation but before energizing the equipment.  The 

following tests and procedures apply to all equipment and material that is to be tested 
under this Contract. 

 
1. Transformers 



 Electrical General 
 
 

Crescent Bishop Arts, Dallas, Texas  
JSE Project No. 1530868                                 26 00 00-12                               12 October 2016 

a. Visually inspect all components for damage, check bushings and 
insulators for cracks; transformer casing for evidence of leakage; pressure, 
temperature and liquid level gauges for proper indications. 

2. Ground Resistance 
a. Visually inspect for specified ground connections. 
b. Perform ground resistance test at all connections to switchboards and 

panelboards. 
c. Use three point or fall of potential method. 
d. Verify single point connection (at the counterpoise) between the grounded 

and grounding systems. 
e. Additional ground rod is required if resistance is greater than 25 ohms. 

3. Switchboards and Panelboards 
a. Visually inspect all components for damage. 
b. Check operation of circuit breakers/fusible switches. 

4. Ground Fault Systems 
a. Visually inspect for damage and improper connections. 

5. Transfer and Other Relay Schemes 
a. Investigate intended function, and verify correct operation. 

 
F. The Engineer shall be notified immediately of any unfavorable test results or indication 

of faulty equipment.  No piece of equipment shall be energized until the test data is 
evaluated and the equipment is proven acceptable. 

 
G. If the test and inspection data submitted should indicate deficiencies in the operation of 

the electrical apparatus or in the manufacturer thereof, the Contractor shall promptly 
implement the necessary adjustments, corrections, modifications and/or replacements 
necessary to meet the specified requirements. 

 
3.8 TRAINING 
 

A. Upon completion of the work, the Contractor shall conduct operation and training 
session(s) for the Owner’s key personnel.  These sessions shall be of sufficient length and 
duration to adequately explain the design intent and proper operating and maintenance 
techniques for all equipment and systems.  After these sessions are completed, the 
Contractor shall provide a copy of a signed statement by the Owner that his personnel are 
thoroughly familiar with and capable of operating all equipment and systems. 

 
 

END OF SECTION 
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SECTION 260519 
 

CONDUCTORS 
 
 
PART 1 - GENERAL 
 
 
1.1 GENERAL REQUIREMENTS 
 

A. All work specified herein shall be accomplished in accordance with the applicable 
requirements of Section 26 00 00 - Electrical General. 

 
1.2 WORK INCLUDED 
 

A. The work under this section shall include all labor, materials, accessories, services and 
equipment necessary to furnish and install conductors, complete, as indicated on the 
Drawings and as specified herein.  Provide a complete system of wiring with all feeders 
and branch circuits as shown on the Drawings.  The wiring system shall be complete to 
each and every outlet and apparatus shown on the Drawings which requires electrical 
connections. 

 
B. This section includes wires, cables, and connectors for power, lighting, signal, control 

and related systems rated 600 volts or less. 
 
1.3 COLOR CODING 
 

A. Color coding shall be as follows: 
 

120/208 Volt System 277/480 Volt System 

Phase A –Black Phase A - Brown 

Phase B – Red Phase B - Orange 

Phase C – Blue Phase C - Yellow 

Neutral – White Neutral - Gray 

Ground – Green Ground - Green 

Isolated Ground - Green with yellow 
strip (where applicable) 

 

 
(Verify color-coding with local code Authority and use local code requirements if 
and only if the above color code is not acceptable to local authority.) 
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B. All wire shall be color coded throughout its entire length.  Colored phase tape is not 
allowed. 

 
 
PART 2 – PRODUCTS 
 
 
2.1 MANUFACTURERS 
 

A. Acceptable Manufacturers:  Wire shall be Southwire, General Cable, Encore or approved 
equal. 

 
2.2 CONDUCTORS 
 

A. Conductor Material:  Unless noted otherwise, conductors shall be copper, 99% 
conductivity except where specifically noted otherwise on Drawings. 

 
B. All wire and cable for feeders and branch circuits shall have copper conductors and shall 

be 600 volts, 90 degrees C, NEC type conductors with THHN/THWN-2/XHHW-2 
insulation. 

 
C. Wire No. 8 AWG and larger shall have stranded conductors.  Wire No. 10 AWG and 

smaller shall be solid conductor type. 
 
D. No conductor shall be smaller than No. 12 AWG unless otherwise specified or noted.  

[For wiring within dwelling units, No. 14 AWG is allowed for 15-amp circuits, unless 
prohibited by the authority having jurisdiction.] 

 
E. Branch circuit wiring which supplies more than one fluorescent fixture through the 

wiring of other fixtures shall be high temperature wire approved for such use. 
 
F. Pulling lubricant is neither required nor allowed for Southwire/SIMpullTM or Encore 

SuperSlick conductors. 
 
G. Nonmetallic-sheathed cable shall be permitted in one-, two- and multi-family dwellings 

permitted to be of Types III, IV, and V Construction, where permitted by local authority. 
 
2.3 ALUMINUM CONDUCTORS 
 

A. Where substituted for copper conductors, aluminum conductors shall match or exceed 
copper ampacity.   

 
B. Aluminum conductors shall be compact, AA-8000 series. 
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C. Aluminum conductors shall not be used for branch circuits, and shall not be installed to 
any vibrating equipment (e.g. mechanical equipment, transformers, elevators, fire 
pumps).  Minimum rating of feeder size shall be 100 amps. 

 
D. Mechanical screw-type connectors shall comply with the following: 
 

1. Connectors shall be dual rated (AL7CU or AL9CU) and listed by UL for use with 
aluminum and copper conductors and sized to accept aluminum conductors of the 
ampacity specified. 

2. Using a suitable stripping tool, to avoid damage to the conductors, remove 
insulation from the required length of the conductor. 

3. Wire brush the conductor and apply a listed joint compound. 
4. Torque all terminations in accordance with the lug manufacturer’s recommended 

torque values.  In absence of recommendations, terminate to torque valves per UL 
486A-B. 

5. Wipe off any excess joint compound. 
 

E. For connection to aluminum bus, the following hardware shall be used: 
 

1. Bolts:  Anodized alloy 2024-T4 and conforming to ANSI B18.2.1 and to ASTM 
B211 or B221 chemical and mechanical property limits. 

2. Nuts:  Aluminum alloy 6061-T6 or 6262-T9 and conforming to ANSI B18.2.2. 
3. Washers:  Flat aluminum alloy 2024-T4, Type A plain, standard wide series 

conforming to ANSI B27.2. 
4. Torque all terminations in accordance with the lug manufacturer’s recommended 

torque values.  In absence of recommendations, terminate to torque valves per UL 
486A-B. 

 
F. For connection to copper bus, the following hardware shall be used: 

 
1. Bolts:  Plated or galvanized medium carbon steel; heat treated, quenched and 

tempered equal to ASTM A-325 or SAE grade 5. 
2. Nuts:  Heavy semi-finished hexagon, conforming to ANSI B18.2.2, threads to be 

unified coarse series (UNC), class 2B. 
3. Washers:  Should be steel, Type A plain standard wide series conforming to ANSI 

B27.2. 
4. Belleville conical spring washers:  shall be of hardened steel, cadmium plated or 

silicone bronze. 
5. Torque all terminations in accordance with the lug manufacturer’s recommended 

torque values.  In absence of recommendations, terminate to torque valves per UL 
486A-B. 

 
G. Aluminum conductors shall not be used where expressly forbidden by the local electrical 

inspections department or plan review board of jurisdiction.  The electrical contractor 
shall verify this requirement prior to bid. 
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H. Aluminum conductors shall not be connected to equipment which is not UL Listed for 
aluminum. 

 
I. Service entrance cable, Type SE (THHN/THWN-2/XHHW-2), Style SER, 600 volt, 

aluminum alloy shall be permitted as unit panel feeder in multifamily dwellings. 
 

2.4 METAL CLAD “MC” CABLE 
 

A. Where allowed by the authority having jurisdiction, the use of metal clad cable is 
permitted as described below and shall meet all the requirements of the following codes 
and standards: 

 
1. Underwriters Laboratories Inc. 44, 83, 1479, 1569, 1581, 2556 
2. National Fire Protection Association NFPA 70, Article 330 
3. All local codes and municipal ordinances. 

 
B. The conductors of the metal clad cable shall comply with Articles 1.03 and 2.02 of this 

same section. 
 
C. Unless noted otherwise on drawings, MC cable shall be limited to branch circuits 

concealed in walls, above ceilings and within electrical rooms.  For MC cable circuits 
powered from a surface-mounted panelboard, cable homeruns shall be installed to a metal 
wireway above the panelboard, and conductors (without armor) shall be routed within 
metal conduit(s) from wireway to panelboard.  Ampacity adjustment factors are not 
necessary for conduit lengths of 24" or less. 

 
D. MC Cable installed in the concrete Garage form the meter centers to the load centers 

shall be installed in a neat and workmanlike manner and installed high and tight to the 
deck.  MC cable shall be concealed in all other areas except in the Garage. 

 
E. MC cable shall not be allowed for wiring to mechanical equipment, except for within the 

dwelling units. 
 
F. Unless noted otherwise, the metal clad cable shall be MC with either a galvanized steel 

jacket or aluminum interlocked armor, a UL 1569 binder tape, with either a green 
insulated grounding conductor or MCI-A type cable with interlocked armor that is listed 
and identified for grounding, and rated for a maximum of 600 volts. 

 
G. Where indicated, the metal clad cable shall be a Jacketed Metal Clad and Parking Deck 

Cable with a black or gray PVC covering, using solid copper conductors, a Mylar 
assembly covering tape, rated at 90 degrees centigrade, with a green insulated grounding 
conductor and rated for a maximum of 600 volts. 

 
H. Where indicated, the metal clad cable shall be MC/IG Isolated Ground Cable using a 

galvanized steel jacket (blue with green strip), solid copper conductors, a Mylar assembly 
covering tape, rated at 90 degrees centigrade, with a green insulated grounding 
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conductor, an extra green with yellow strip insulated grounding conductor and rated for a 
maximum of 600 volts.  Type HCF MCAP cable shall be permitted. 

 
I. Refer to National Electrical Code Article 330 for uses not permitted. 
 
J. Cables installed in other than vertical runs through bored or punched holes in wood or 

metal framing members, or through notches in wooden framing members and protected 
by a steel plate at least 1/16 inches thick, shall be considered supported and secured 
where such support does not exceed six (6) feet intervals. 

 
K. Cables containing four or fewer conductors sized not larger than No. 10 AWG shall be 

secured within 12 inches of every box, cabinet, fitting or other cable termination. 
 
L. Metal clad cable (Type MC), where installed in wet and damp locations, shall be rated for 

the condition of use and by written authorization from the project Engineer. 
 
2.5 ACCESSORIES 
 

A. Wire Joints:  T & B “Sta-Kon,” Scotchlok Type “R,” Ideal No. 452 or 453, or Buchanan 
“B-Cap.” 

 
B. Cable Connectors:  Solderless Type O.Z. “circular clamp type” or T & B “lock-tite” 

appropriate for the particular application involved. 
 
C. All field terminations shall be treated with Copper Shield gasket paint or equal.  
 

 
PART 3 - EXECUTION 
 
 
3.1 PREPARATION 
 

A. Lubricant:  No grease, oil or lubricant other than powdered soapstone or approved pulling 
compound shall be used to facilitate the pulling of wires.  Lubricant shall not be used for 
conductors with SIMpullTM insulation. 

 
3.2 INSTALLATION 
 

A. Complete electrical systems shall be provided as shown on the Drawings and/or as 
specified herein. 

 
B. Wires shall be pulled without excessive strain to prevent damage to conductor or 

insulation.  Provide pull boxes as required to facilitate pulling of wire. 
 
C. Prior to energizing, all service and feeder cables shall be tested with megohm meter to 

determine insulation resistance levels.  Test report shall be submitted to the Engineer. 
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D. Each raceway indicated by symbol on Drawings shall contain three (3) No. 12 AWG 

wires unless otherwise noted, scheduled or indicated.  Hatch marks on raceway symbols 
indicate the number of conductors in a raceway when the number exceeds three (3). 

 
E. At each fixture or device outlet, a loop or end of wire not less than 6" long shall be left 

for connection to fixture or device. 
 
F. Splices, taps and connections shall be made up as follows: 

 
1. Wire sizes No. 10 AWG and smaller with wire nuts. 
2. Wire and cable of sizes No. 8 AWG and larger, with insulated mechanical or 

crimped connectors. 
 

G. Perform conductor tests as described in Section 26 00 00 - Electrical General. 
 
 

END OF SECTION 
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SECTION 260526 

 
GROUNDING 

 
 
PART 1 – GENERAL 
 
 
1.1 DESCRIPTION 
 

A. The work required under this section of the Specifications consists of furnishing, 
installation and connections of the building grounding system.  Exterior branch circuit 
wiring and feeder conductors extended beyond the building are included.  The building 
electrical system shall be 3-phase, 4-wire grounded wye system supplemented with 
equipment grounding system.  Equipment grounding system shall be established with 
equipment grounding conductors; the use of metallic raceways for equipment grounding 
is not acceptable. 

 
1.2 REGULATORY REQUIREMENTS 
 

A. Install a complete grounding system in accordance with the National Electrical 
Code. 
 

 
PART 2 – PRODUCTS 
 
 
2.1 GENERAL REQUIREMENTS 
 

A. Provide all materials under this section of the specifications. 
 

B. All materials shall be new, UL Listed, and bear a UL Label. 
 

C. Refer to Section 26 05 19 - Conductors for conductor specification. 
 
2.2 GROUNDING CONDUCTORS 
 

A. Grounding electrode conductor shall be bare or green insulated copper conductor sized as 
indicated on the Drawings. 

 
B. Equipment grounding conductors shall be green insulated conductors sized as indicated 

on the Drawings.  Where size is not indicated on the Drawings, conductor size shall be 
determined from the National Electrical Code table on sizes of equipment grounding 
conductors. 
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C. Bonding jumpers shall be flexible copper bonding jumpers sized in accordance with the 
National Electrical Code tables for grounding electrode conductors. 

 
2.3 PANELBOARDS, TRANSFORMERS, AND DISCONNECT SWITCHES 
 

A. Provide each low voltage distribution and branch circuit panelboard with a copper 
equipment grounding bar brazed or riveted to the associated enclosures or cabinet and an 
insulated neutral bar. 

 
B. Provide a conductor termination grounding lug bonded to the enclosure of each 

equipment item. 
 
2.4 DEVICES 
 

A. Each receptacle and switch device shall be furnished with a grounding screw connected 
to the metallic device frame. 

 
2.5 GROUND RODS 
 

A. Ground rods shall be 3/4" x 10'-0" copper clad steel. 
 
 
PART 3 - EXECUTION 
 
3.1 INSTALLATION 
 

A. Ground all non-current carrying parts of the electrical system including raceways, 
equipment frames and enclosures, outlet boxes, junction boxes, and other conductive 
material in close proximity with electrical circuits.   

 
B. Service entrance and separately derived electrical systems, grounding electrode system 

 
1. The grounded conductor(s) of the electrical service serving the premises wiring 

system shall be connected to the neutral bus bar in the service equipment which 
shall be grounded to the cold water system, the ground rod system, and other 
grounding electrodes specified herein or indicated on the Drawings.  Grounding 
electrode conductors shall be installed rigid, nonmetallic conduit to point of 
ground connection, unless subject to physical damage in which case it shall be 
installed in galvanized rigid steel. 

2. Make connection to main water line entering the building.  Make connections 
ahead of any valve or fittings whose removal may interrupt ground continuity. 

3. Bond together the following systems to form the grounding electrode system.  All 
system connections shall be made to the electrodes as close as possible to the 
service entrance equipment and each connected at the service entrance equipment 
neutral bus.  Do not connect electrode systems together except at neutral bus. 
a. Cold water piping system 
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b. Ground rod system 
c. Rebar in concrete footing 
d. Structural steel metal building frame of the Podium and Garages 
e. Lightning protection system 

4. Ground the neutral of all dry type transformers to either building steel or a 
common grounding electrode conductor connected to a service ground.  
Transformers shall be bonded to the nearest available point on the interior water 
piping system.  In reinforced concrete structures building steel shall be considered 
to be reinforcing steel of vertical columns. 

5. Grounding electrode connections to structural steel, reinforcing bars, ground rods, 
or where indicated on the Drawings shall be with chemical exothermic weld 
connection devices recommended for the particular connection type.  Connections 
to piping shall be with UL Listed mechanical ground clamps. 

6. Where there is more than one service to a building or interconnected buildings, 
services shall be connected by means of a grounding electrode conductor. 

7. Bonding shall be in accordance with the National Electrical Code. 
8. Install ground rods where indicated on the Drawings with the top of the ground 

rods 12 inches below finished grade. 
  

C. Equipment Grounding Conductor 
 

1. Grounding conductors for branch circuits are not shown on the Drawings; 
however, grounding conductors shall be provided in all branch circuit raceways 
and cables.   

2. Grounding conductors for feeders are typically indicated on the Drawings and the 
raceway is sized to accommodate grounding conductor shown.  Where grounding 
conductor size is not indicated on the Drawings, conductor shall be in accordance 
with the equipment grounding conductor table of the National Electrical Code. 

 
D. Other Grounding Requirements 

 
1. Each telephone backboard shall be provided with a No. 6 grounding conductor.  

When backboard is located in vicinity of electrical service equipment, the “point 
of grounding” of this conductor shall be the main cold water service with 
connections made ahead of any valves or joints.  Remote backboards shall use 
building steel as “point of ground.”  Terminate conductor by stapling to 
backboard. 

2. At each building expansion joint flexible copper bonding jumpers shall be 
attached to building structure by chemical weld process.  Install bonding jumpers 
in concealed locations that will not subject connections or jumpers to physical 
abuse.  Install 100' on centers across expansion joints. 

 
3.2 TESTING 
 

A. Upon completion of the ground rod installation, the Contractor shall test the installation 
in accordance with the “Electrical Testing” section of Section 26 00 00 - Electrical 
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General.  Grounding resistance reading shall be taken before connection is made to the 
building cold water piping system.  Ground resistance readings shall not be taken within 
48 hours of rainfall. 

 
 

END OF SECTION 



 
 Fire Stopping for Electrical Systems 
 

Crescent Bishop Arts, Dallas, Texas  
JSE Project No. 1530868                                 26 05 30-1                               12 October 2016 

SECTION 260530 
 

FIRESTOPPING FOR ELECTRICAL SYSTEMS 
 
 
PART 1 - GENERAL 
 
 
1.1 GENERAL REQUIREMENTS 
 

A. Applicable requirements of Division 26 shall be considered a part of this section and shall 
have the same force as if printed herein full. 

 
B. This document describes the products and execution requirements relating to 

Firestopping for Electrical Systems. 
 
C. Product specifications, general design considerations, and installation guidelines are 

provided in this document.  Typical firestopping installation details will be provided on 
Drawings as an attachment to this document.  If the bid documents are in conflict, the 
Drawings shall take precedence.  The successful Contractor shall meet or exceed all 
requirements described in this document. 

 
1.2 WORK INCLUDED 
 

A. The work included under this Specification consists of furnishing all labor, equipment, 
materials, supplies and performing all operations necessary to complete the installation.  
The Contractor will provide and install all of the required material whether specifically 
addressed in the Specification or not. 

 
B. The work shall include, but not be limited to the following: 

 
1. Furnish and install all Firestopping Materials. 

 
PART 2 - PRODUCTS 
 
2.1 APPROVED PRODUCTS 
 

A. Approved Firestopping manufacturer(s) 
 

1. FlameStopper Thru-Wall Fitting - Wiremold Company (Firestop Devices)   
2. Tremco Inc. (Firestop Cast in Place Sleeves, Caulks, QuickComm Sleeves, 

QuickComm Units, Pillows, Putty Pads, Outlet Box Inserts, Silicone, Composite 
Sheets, Collars, Devices) 

3. STI Firestop Products (Firestop Devices, Putties, Caulks, Sealants, etc.) 
4. Hilti (Putties, Caulks, Sealants, etc.) 
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2.2 TYPES OF PRODUCTS 
 

A. Firestop Products  
 

1. Intumescent Firestop Sealants and Caulks 
2. Acrylic Firestop Sealant and Caulks 
3. Silicone Firestop Sealants and Caulks 
4. Cast in Place Devices 
5. Firestop Putty, Putty Pads 
6. Outlet Box Inserts 
7. QuickComm Sleeves 
8. TREMstop Straps 
9. Firestop Collars 
10. Wrap Strips 
11. Firestop Mortar 
12. Firestop Pillows 
13. Accessories:  Forming/Damming Materials: Mineral Wool, Backer Rod or other 

type as per manufacturer recommendation. 
 

B. Firestop Devices 
 

1. Thru-Wall Fitting (FlameStopper by Wiremold) 
a. The firestop device box shall be constructed of 16-gauge G90 steel. 
b. The firestop device intumescent block shall be constructed of a graphite 

base material with expansion starting at 375 degrees F and an unrestrained 
expansion between 6 to 12 times.  The intumescent block shall be held 
securely by the box in order to prevent tampering and damage during 
installation. 

c. The firestop device shall have doors which can be adjusted to prevent 
materials from penetrating the device if the device is empty or completely 
full.  The doors shall be constructed of 16-gauge G90 steel with No. 10-32 
screws use to adjust opening size. 

d. The firestop device shall be available for 2" and 4" trade size EMT 
conduit. 

e. The firestop device shall be available in safety yellow powder coat, 
custom colors and an unpainted galvanized finish. 

2. Fire Rated Cable Pathway (STI EZ-PATH) 
a. Fire rated cable pathway device modules shall be comprised of steel 

raceway with intumescent foam pads allowing 0 - 100% cable fill. 
3. Tremco (QuickComm Unit) 24" x 12" or 34" x 18" 

a. Fire rated steel frame with an intumescent channel.  UL Tested   for large 
openings with 100% visual cable fill.  UL Tested for Concrete Floors, 
Block Walls, Dry Walls and Hollow Core Floors. 

4. Tremco (QuickComm Sleeve)  
a. Fire rated steel sleeve with an intumescent inner sleeve.  UL Tested for 

Concrete Floors, Block Walls, Dry Walls, Hollow Core and Fluted Decks. 
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2.3 UL CLASSIFICATION 
 

A. Thru-Wall Fitting:  The firestop device for use in through-penetration firestop systems 
shall have been examined and tested by Underwriters Laboratories Inc. to UL1479 
(ASTM E 814 & ASTM E 84). 

 
B. Threaded, Smooth and Split-Sleeve Firestop Devices:  Firestopping sealants and devices 

shall be used together as a firestop system.  All firestop systems shall bear a UL 
Classification system number. 

 
C. QuickComm Sleeve:  Firestop Sleeve for use in through penetration firestop systems.  

Shall be tested by Underwriters Laboratories Inc. or a recognized Testing Laboratory for 
through penetration fire stopping applications. 

 
D. QuickComm Unit:  Intumescent Firestopping Unit for use in large openings for 

firestopping for cables, Fiber optic, Power Control, Telecommunications 
 

1. Threaded Firestop System 
a. Block Wall - W-J-3049 
b. Dry Wall - W-L-3138 

2. Threaded Firestop System (Vertical) 
a. Slab - F-A-3010 

3. Smooth Firestop System 
a. Block Wall - W-J-3048 
b. Dry Wall - W-L-3137 

4. Split-Sleeve Firestop System 
a. Block Wall - W-J-3047  
b. Dry Wall - W-L-3136 

5. Tremco QuickComm Sleeve 
a. Block Wall- C-AJ-0123, C-AJ-2580, C-AJ-3270 
b. Dry Wall- WL-0025, WL-2418, WL-3318 
c. Concrete Floor- C-AJ-0123, C-AJ-2580, C-AJ-3270 
d. Fluted Deck- C-AJ-0123 
e. Hollow Core- C-AJ-0123, C-AJ-2580, C-AJ-3318 

6. Tremco QuickComm Unit 
a. Dry Wall- WL-3319, WL-4070 
b. Concrete Floor- F-A-3035, F-A-4006 

 
2.4 FIRESTOPPING SYSTEMS 
 

A. Thru-Wall Fitting Firestop System 
 

1. The device shall be classified for use in one-, two-, three-, and four-hour rated 
gypsum, concrete and block walls and provide an L rating of less than 5 cfm.  The 
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device shall also be tested by Underwriters Laboratories Inc. to UL2043 and 
determined to be suitable for use in air handling spaces. 

 
B. Threaded, Smooth and Split-Sleeve Firestop Systems 

 
1. Shall conform to both Flame (F) and Temperature (T) ratings as required by local 

building codes and as tested by nationally accepted test agencies per ASTM E814 
and ASTM E 84 (UL 1479) fire tests in a configuration that is representative of 
field conditions. 

2. The F rating must be a minimum of one (1) hour but not less than the fire 
resistance rating of the assembly being penetrated.  T rating when required by 
code authority shall be based on measurement of the temperature rise on 
penetrating item(s).  The fire test shall be conducted with a minimum positive 
pressure differential of 0.01 inches of water column. 

 
C. Firestopping materials and systems must be capable of closing or filling through-

openings created by the burning or melting of combustible pipes, cable jacketing, or pipe 
insulation materials. 

 
D. Firestopping material shall be asbestos and lead free and shall not incorporate nor require 

the use of hazardous solvents. 
 
E. Firestopping sealants must be flexible, allowing for normal pipe movement. 
 
F. Firestopping materials shall not shrink upon drying as evidenced by cracking or pulling 

back from contact surfaces. 
 
G. Firestopping materials shall be moisture resistant, and may not dissolve in water after 

curing. 
 
H. Firestopping material shall be installed inside the cavity of the wall as shown by the 

annular space requirements in the UL Tested System. 
 

PART 3 - EXECUTION 
 
3.1 CONDITIONS REQUIRING FIRESTOPPING 
 

A. General 
 

1. Provide firestopping for conditions specified whether or not firestopping is 
indicated, and if indicated, whether such material is designed as insulation, 
safing, or otherwise. 

 
B. Through-Penetrations 
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1. Firestopping shall be installed in all open penetrations and in the annular 
space in all penetrations in any bearing or non-bearing fire-rated barrier. 

 
C. Membrane-Penetrations 

 
1. Where required by code, all membrane-penetrations in rated walls shall be 

protected with firestopping products that meet ASTM E 814 and ASTM E 
84 Test requirements. 

 
D. Smoke-Stopping 

 
1. As required by the other sections, smoke-stops shall be provided for 

through-penetrations, membrane-penetrations, and construction gaps with 
a material approved for the ASTM E 136 Standards.  

 
3.2 EXAMINATION 
 

A. Examine the areas and conditions where firestops are to be installed and notify the 
Architect of conditions detrimental to the proper and timely completion of the work.  Do 
not proceed with work until unsatisfactory conditions have been corrected. 

 
B. Verify that environmental conditions are safe and suitable for installation of firestop 

products. 
 
C. Verify that all pipes, conduit, cable, and other items that penetrate fire-rated construction 

have been permanently installed prior to installation of firestops. 
 
3.3 INSTALLATION 
 

A. General 
 

1. Through Penetration firestop submittals showing each UL Rated Assembly shall 
be located in the general Contractor’s trailer for Inspection purposes. 

2. Installation of firestops shall be performed by an applicator/installer qualified and 
trained by the manufacturer.  Written documentation stating training done on the 
specific project shall be supplied to the General Contractor for inspection 
purposes.  Installation shall be performed in strict accordance with manufacturer’s 
detailed installation procedures. 

3. Apply firestops in accordance with UL Tested Systems, fire resistance 
requirements, acceptable sample installations, and manufacturer’s 
recommendations. 

4. Unless specified and approved, all insulation used in conjunction with through-
penetrants shall remain intact and undamaged and may not be removed. 

5. Seal holes and penetrations to ensure an effective smoke seal.  In areas of high 
traffic, protect firestopping materials from damage.  If the opening is large, install 
firestopping materials capable of supporting the weight of a human. 
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a. Insulation types specified in other sections shall not be installed in lieu of 
firestopping material specified herein. 

b. All combustible penetrants (e.g. non-metallic pipes or insulated metallic 
pipes) shall be firestopped using products and systems tested in a 
configuration representative of the field condition. 

 
B. Dam Construction 

 
1. When required to properly contain firestopping materials within openings, 

damming or packing materials may be utilized.  Combustible damming material 
must be removed after appropriate curing.  Noncombustible damming materials 
may be left as a permanent component of the firestop system. 

 
3.4 FIELD QUALITY CONTROL 
 

A. Preconstruction meeting shall take place to address firestopping systems to be installed. 
 
B. Prepare and install firestopping systems in accordance with UL Tested System and 

manufacturer’s printed instructions and recommendations. 
 
C. Follow safety procedures recommended in the Material Safety Data Sheets. 
 
D. Finish surfaces of firestopping that are to remain exposed in the completed work to a 

uniform and level condition. 
 
E. All areas of work must be accessible until inspection by the applicable Code Authorities. 
 
F. Correct unacceptable firestops and provide additional inspection to verify compliance 

with this Specification. 
 
3.5 CLEANING 
 

A. Remove spilled and excess materials adjacent to firestopping without damaging adjacent 
surfaces. 

 
B. Leave finished work in a neat and clean condition with no evidence of spillovers or 

damage to adjacent surfaces. 
 

 
 

END OF SECTION 
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SECTION 260533 
 

CONDUIT AND RACEWAYS 
 
 
PART 1 - GENERAL 
 
 
1.1 GENERAL REQUIREMENTS 
 

A. This section covers the complete interior and exterior conduit system. 
 
B. All work specified herein shall be accomplished in accordance with the applicable 

requirements of Section 26 00 00 - Electrical General. 
 
1.2 STANDARDS 
 

A. Industry Standards 
 

1. Underwriters Laboratories Inc. (UL) Publications 
No. 1:  Standard for Flexible Metal Conduit 
No. 6:  Standard for Rigid Metal Conduit 
No. 467: Standard for Grounding and Bonding Equipment 
No. 651: Standard for Schedule 40 and 80 Rigid PVC Conduit 
No. 797: Electrical Metallic Tubing - Steel 
No. 1242: Standard for Electrical Intermediate Metal Conduit - Steel 

2. American National Standards Institute (ANSI) 
C-80.1: Rigid Galvanized Conduit 
C-80.3: Electrical Metallic Tubing 

 
1.3 WORK INCLUDED 
 

A. The work under this section shall include all labor, materials, accessories, services and 
equipment necessary to furnish and install conduits and raceways, complete, as indicated 
on the Drawings and as specified herein. 

 
B. Other manufacturers of equal quality and performance may be submitted to the Engineer 

for review.  When substitution of equipment is made, the Contractor shall be responsible 
for the costs of any item and engineering and construction revisions necessary in his or 
any other contract or trade that may be required to satisfy plans and specifications. 
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PART 2 - PRODUCTS 
 
2.1 MANUFACTURERS 
 

A. Approved Manufacturers 
 

1. Metallic Conduit Fittings 
a. Thomas and Betts 
b. Appleton 
c. RACO 
d. Crouse Hinds 
e. Steel City 

2. Support Channel 
a. Unistrut 
b. Kindorf 

3. Non-metallic Conduit Fittings 
a. Carlon 
b. Georgia Pipe Company   

4. Rigid, IMC or Flexible Conduit 
a. Allied 
b. Republic 
c. Triangle 
d. Wheatland 
e. Youngstown 
f. Southwire 

5. Flexible Conduit (PVC Conduit) 
a. Anaconda “Sealtite” 
b. Robroy 
c. Southwire 

6. Electrical Metallic Tubing 
a. Steeltubes 
b. National 
c. Wheatland 
d. Allied 
e. Triangle 
f. Youngstown 

7. Plastic PVC 
a. Carlon 
b. Georgia Pipe Company 

8. Pull Box Manufacturer(s) 
a. Hoffman 
b. OZ Gedney 
c. Or Approved Equal 

9. Approved Marker Tape Manufacturer(s) 
a. William Frick & Associates 
b. Or Approved Equal 
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10. Approved Maintenance Hole/Handhole Manufacturer(s) 
a. Old Castle 
b. Pencell (Handholes Only) 
c. Quazite (Handholes Only) 
d. Or Approved Equal 

11. Approved Conduit Plug/Cap Manufacturer(s) 
a. Jack Moon 
b. Or Approved Equal 

 
2.2 CONDUIT FITTINGS 
 

A. Electrical metallic tubing (EMT) couplings and connectors shall be steel.  Malleable iron, 
pressure cast or die cast fittings are not permitted. 

 
B. Fittings and couplings shall be set-screw type and/or compression type per 3.01 13.  Steel 

set screw type for 2.5" conduit and larger shall have 2 screws for connectors and 4 screws 
for couplings.  All connectors shall be insulated throat type. 

 
C. Rigid steel and IMC couplings and connectors shall be standard threaded couplings, 

locknuts, bushings and elbows.  All materials shall be steel.  Erickson-type couplings 
may be used to complete a conduit run. 

 
2.3 NON-METALLIC CONDUIT AND FITTINGS 
 

A. Non-metallic conduit shall be heavy wall, Schedule 40 PVC.   
 
B. Couplings and connectors for non-metallic conduit shall be of the same material and be 

the product of the same manufacturer of the conduit furnished. 
 
C. PVC conduit for concrete encasement shall be Type DB, UL Labeled for 90 degrees C 

cables.  Fittings shall be Type DB, solvent type, and from the same manufacturer as the 
conduit. 

 
D. Concrete shall have a minimum strength of 2,500 psi at 28 days. 

 
2.4 CONDUIT SUPPORT 
 

A. Individual conduit hangers shall be galvanized spring steel specifically designed for the 
purpose and sized appropriately for the conduit type and diameter.  Support individual 
conduits 1-1/2" and smaller with 1/4" threaded steel rods and use 3/8" rods for 2" and 
larger.  

 
B. Conduit support channels shall be 14-gauge galvanized (or equivalent treatment) channel 

sized for the amount of conduit to be supported.  Channel suspension shall be 3/8" 
threaded steel rods.  Conduit straps shall be spring steel type compatible with channel. 
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C. Conduit straps shall be single-hole cast metal type or two-hole galvanized metal type.  
Conduit clamps shall be spring steel type for use with exposed structural steel. 

 
2.5 RIGID METALLIC CONDUIT, INTERMEDIATE METALLIC CONDUIT, AND 

ELECTRICAL METALLIC TUBING 
 

A. Rigid metallic conduit and intermediate metallic conduit shall be steel and standard 
thread. 

 
B. Electrical metallic tubing (EMT) shall be steel.  

 
2.6 RIGID METALLIC, INTERMEDIATE METALLIC, AND FLEXIBLE CONDUIT 

AND FITTINGS 
 

A. Rigid metallic conduit and intermediate metallic conduit shall be steel and standard 
thread.   

 
B. Flexible conduit shall be steel or aluminum type classified for system grounding. 
 
C. Connectors for flexible conduit shall be insulated throat type rated as suitable for system 

ground continuity. 
 
D. Flexible conduit used for other than connections to lighting fixtures shall not be less than 

1/2" trade size.  3/8" flexible conduit may be used for connection to lighting fixtures 
when sized according to the National Electrical Code. 

 
E. Flexible conduit used in damp or wet locations shall be liquid tight. 
 

2.7 PULL BOXES 
 

A. Pull boxes shall be constructed of galvanized steel with flat, removable covers fastened 
with plated steel screws. 

 
B. Pull boxes shall be equipped with keyhole screw slots in the cover to permit removal of 

the cover without extracting the screws. 
 
C. Pull boxes shall have provisions for grounding. 
 

2.8 MAINTENANCE HOLES/HANDHOLES 
 

A. Maintenance Holes 
 

1. Maintenance holes shall be pre-cast or cast in place concrete with a strength of 
3,500 psi at 28 days, and steel reinforced. 
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2. Maintenance holes shall include a cast iron frame with cover, a hot dipped 
galvanized steel ladder, and hot dipped galvanized pulling eyes embedded in the 
concrete opposite each duct entrance and in the floor beneath the cover. 

3. Maintenance holes shall be equipped with grounding busbar. 
4. Maintenance holes shall be equipped with racking for cable storage. 
5. Ground splices and connections at maintenance holes shall be exothermic welds, 

copper or bronze compression ground fittings, or bolted compression ring lugs. 
6. The cover for electrical maintenance holes shall have the lettering, “POWER” or 

“ELECTRIC.”  
7. The cover for low voltage maintenance holes shall have the lettering, 

“COMMUNICATIONS.”  
 

B. Handholes 
 

1. Handholes shall be non-conductive and shall not require grounding for safety.  
Handholes shall be unaffected by freeze/thaw and resistant to sunlight and 
chemicals.  Handholes shall be pre-cast polymer concrete, heavy duty rated and 
bottomless. 

2. Handholes shall be equipped with racking for cable storage. 
3. Electrical handholes shall have the word “POWER” or “ELECTRIC” molded in 

the cover by the manufacturer.  The cover shall be attached with penta-head 
stainless steel bolts. 

4. Low voltage handholes shall have the word “COMMUNICATIONS” molded in 
the cover by the manufacturer.  The cover shall be attached with penta-head 
stainless steel bolts. 

5. Handholes shall be able to withstand 10,000 lbs minimum. 
6. See Drawings for handhole dimensions and locations. 
 

2.9 CONDUIT PLUGS/CAPS 
 

A. Conduit Plugs/Caps 
 

1. Conduit plugs shall provide a watertight seal at expose ends of conduits. 
2. Conduit plugs shall be conduit size specific. 

 
 
PART 3 - EXECUTION 
 
3.1 INSTALLATION 
 

A. General 
 

1. Minimum size for electrical conduits shall be 1/2" trade size. 
2. Minimum size for low voltage conduits shall be 3/4" trade size. 
3. Conceal all conduits, except in unfinished spaces such as equipment rooms or as 

indicated by symbol on the drawings. 
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4. Leave all empty conduits with a 200 pound test nylon cord pull line. 
5. Flattened, dented, or deformed conduits are not permitted and shall be removed 

and replaced. 
6. Fasten conduit support device to structure with wood screws on wood, toggle 

bolts on hollow masonry, anchors as specified on solid masonry or concrete, and 
machine bolts, clamps, or spring steel clips, on steel. 

7. Protect conduits against dirt, plaster, and foreign debris with conduit caps or 
plugs, which shall remain in place until all masonry is complete.  Protect conduit 
stub-ups during construction from damage, any damage conduits shall not be used 
and are to be replaced. 

8. All feeder conduits shall be cleared of any dirt, foreign debris, etc. 
9. Install conduit with wiring, including homeruns as indicated on the drawings.  

Any change resulting in a savings in labor or materials is to be made only in 
accordance with a Contract change.  Deviations shall be made only where 
necessary to avoid interferences and when approved by Engineer by written 
authorization. 

10. Conduits which penetrate roof membranes shall be installed in accordance with 
manufacturer’s recommendations and architectural specifications. 

11. Seal all conduits entering building from below grade, all conduits entering 
refrigerated spaces i.e. freezers and coolers, and all conduits entering exterior 
mounted electrical equipment with insulating electrical putty to prevent entrance 
of moisture. 

12. Separate raceway systems are to be installed for power systems and for control, 
signal and communications systems.  Do not install control, signal or 
communications cables in the same raceways as branch circuit or feeders cables, 
unless indicated otherwise on the drawings. 

13. Conduit fittings shall be set screw type for dry, indoor environments.  Conduit 
fittings shall be gland and ring compression type for all conduit exposed to 
outdoor environments or wet locations. 

14. Conduit shall be run parallel or at right angles to walls, ceilings, and structural 
members. 

15. Support conduits at intervals not exceeding ten feet and within three feet of each 
outlet, junction box, fitting, panelboard, enclosure or cabinet.  Support conduits 
from structural steel members with spring steel type or beam conduit clamps and 
to non-metallic structural members with one-hole conduit straps.  For exposed 
conduits and where conduits must be suspended below structure, single conduit 
runs shall be supported from structure by hanger rod and conduit clamp assembly, 
and multiple conduits shall be supported by trapeze type support suspended from 
structure.  Do not attach conduits to ceiling suspension system channels or 
suspension wires. 

16. Attach feeder conduits larger than one inch trade diameter to or from structure on 
intervals not exceeding twelve feet with conduit beam clamps, one-hole conduit 
straps or trapeze type support. 

17. Where conduits must pass through structural members obtain approval of 
Architect. 
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18. Install all conduits or sleeves penetrating or routed within rated fire walls or fire 
floors to maintain fire rating of wall or floor.  Conduit shall not be installed in 
rated floors or walls if it compromises or violates the fire rating of floor or wall.  
Refer to architectural documents. 

19. Provide expansion and deflection coupling where conduit passes over a building 
expansion joint. 

20. Install nonferrous conduit or tubing for circuits operating above 60 Hz.  Where 
aluminum raceways are installed for such circuits and pass through concrete, 
install in nonmetallic sleeve. 

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

22. Telephone and signal system raceways:  2" trade size and smaller:  In addition to 
above requirements, install raceways in maximum lengths of 150 feet and with a 
maximum of two 90-degree bends or equivalent.  Separate lengths with pull or 
junction boxes where necessary to comply with these requirements. 

23. Conduit shall be installed for feeders on the supply side of any panelboard(s) 
supplying branch circuits for pools, spas or hot tubs. 

  
B. Uses Permitted 

 
1. Conduits installed within concrete floor slabs shall be galvanized rigid steel 

(GRS), intermediate metal conduit (IMC), Schedule 40, heavy wall PVC, or 
electrical non-metallic tubing (ENT). 

2. Conduit run exterior exposed:  Galvanized rigid steel (GRS) or intermediate metal 
conduit (IMC). 

3. Conduits in direct contact with earth shall be Schedule 40, heavy wall PVC.  
Elbows for underground conduits greater than 200' in length shall be galvanized 
rigid steel (GRS), or electrical metallic tubing (EMT) if elbows are concrete 
encased.  Service entrance conduits installed exposed, or concealed in walls or 
above ceilings, shall be galvanized rigid steel (GRS) or intermediate metal 
conduit (IMC).  Unless indicated otherwise, service entrance conduits shall be 
installed “outside” of the building as defined by the NEC.  Provide concrete 
encasement where required or as indicated on drawings. 

4. All other conduit, unless specified herein, not permitted in accordance with the 
NEC, or otherwise indicated on the drawings, shall be electrical metallic tubing 
(EMT).  PVC conduit is not allowed in exposed or concealed areas, but only 
within concrete or below grade.  Feeder or branch circuit conduits that emerge 
from a floor slab in an exposed location shall be galvanized rigid steel (GRS), 
electrical metallic tubing (EMT) or intermediate metal conduit (IMC).  Where 
conduits emerge from a floor slab in a concealed location (a wall cavity or above 
ceiling), PVC elbows are permitted, provided that a conduit adaptor for steel 
conduit is installed at the nearest point at the slab.  

5. Use flexible conduit for connections to motors, dry type transformers, electrical 
duct heaters, unit heaters, kitchen equipment, laundry equipment, flush mounted 
lighting fixtures, and any vibrating equipment. 
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a. Flexible conduit used for connection of motors, dry type transformers, 
electric duct heaters, unit heaters, and bus duct tap devices shall not 
exceed 36 inches in length. 

b. Flexible conduit from outlet box to flush mounted lighting fixture shall not 
exceed 6 feet in length. 

c. Maintain ground continuity through flexible conduit with green equipment 
grounding conductor; do not use flexible conduit for ground continuity. 

d. Flexible conduit installed within plenum spaces shall be limited to lengths 
not exceeding 4 feet. 

e. Liquid tight flexible conduit shall be used to connect equipment in 
exterior, damp or wet locations. 

6. All conduit from the fire pump controller to the fire pump shall be either 
galvanized rigid steel (GRS) or liquid tight flexible conduit. 

 
C. Below Grade Raceway Installations 

 
1. Install top of conduits 2 inches minimum below bottom of building slabs. 

 
D. Raceway Installations within Concrete 

 
1. Conduit shall be run following the most direct route between points. 
2. Conduit shall not be installed in concrete where the outside diameter is larger than 

1/3 of the slab thickness. 
3. Conduits shall not be installed within shear walls unless specifically indicated on 

the drawings.  Conduit shall not be run directly below and parallel with load 
bearing walls. 

4. Protect all conduits entering and leaving concrete floor slabs from physical 
damage during construction. 

5. Provide expansion fittings in all conduits that pass through building expansion 
joints. 

 
3.2 PULL BOXES 
 

A. Pull boxes shall be secured, independent of the conduit entries into the box.  Pull boxes 
shall be secured to the building structure.  In ceiling applications, pull boxes shall not be 
supported with ceiling wires. 

 
B. Conduits entering pull boxes shall connect to pull boxes using die-cast zinc connectors. 
 
C. Pull boxes shall be free from burrs, dirt and debris. 

 
3.3 MAINTENANCE HOLES/HANDHOLES 
 

A. Maintenance holes/handholes shall be installed on a base of pea gravel at least 12 inches 
deep. 
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B. Tops of maintenance holes/handholes shall be level with the existing grade. 
 
C. Ducts should enter as perpendicular to the wall surface as possible. 
 
D. Maintenance holes shall be grounded with four 3/4 inch diameter by 8 foot long ground 

rods, one driven inside of the maintenance hole at each corner. Connect the ground rods 
and any duct bank ground conductors together with a No. 4/0 AWG bare, stranded copper 
ground wire loop. A No. 2 AWG bare stranded copper pigtail from the ground wire loop 
shall be used to ground the maintenance hole cover frame, ladder support bracket, any 
metallic concrete inserts and metallic cable racks, and the shields of any cables that are 
spliced in the maintenance hole. 

 
3.4 CONDUIT PLUGS/CAPS 
 

A. Protect conduits against dirt, plaster, and foreign debris with conduit plugs.  Plugs shall 
remain in place until ready for use.   

 
B. Simplex, triplex or quadplex duct plugs shall be installed in conduits to house and seal 

cables.  
 

END OF SECTION 
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SECTION 260534 
 

OUTLET BOXES AND JUNCTION BOXES 
 
 
PART 1 – GENERAL 
 
 
1.1 GENERAL REQUIREMENTS 
 

A. All work specified herein shall be accomplished in accordance with the applicable 
requirements of Section 26 00 00 - Electrical General. 

 
1.2 WORK INCLUDED 
 

A. The work under this section shall include all labor, materials, accessories, services and 
equipment necessary to furnish and install outlet and junction boxes, complete, as 
indicated on the Drawings and as specified herein. 

 
B. Equipment schedules and specifications are based on the one manufacturer listed in the 

schedule.  Other manufacturers of equal quality and performance may be submitted to the 
Engineer for review.  When substitution of equipment is made the Contractor shall be 
responsible for the costs of any item and engineered and construction revisions necessary 
in his or any other contract or trade that may be required to satisfy plans and 
specifications. 

 
1.3 QUALITY ASSURANCE 
 

A. Sheet Metal Outlet and Device Boxes:  NEMA OS 1. 
 

B. Cast-Metal Outlet and Device Boxes:  NEMA FB 1, Type FD, with gasketed cover. 
 

C. Nonmetallic Outlet and Device Boxes:  NEMA OS 2. 
 

D. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1. 
 

E. Cast-Metal Pull and Junction Boxes:  NEMA FB 1, cast aluminum with gasketed cover. 
 

F. Hinged-Cover Enclosures:  NEMA 250, Type 1, with continuous hinge cover and flush 
latch. 

 
1. Metal Enclosures:  Steel, finished inside and out with manufacturer’s standard 

enamel. 
2. Nonmetallic Enclosures:  Plastic, finished inside with radio-frequency-resistant 

paint. 
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G. Cabinets:  NEMA 250, Type 1, galvanized steel box with removable interior panel and 
removable front, finished inside and out with manufacturer’s standard enamel.  Hinged 
door in front cover with flush latch and concealed hinge.  Key latch to match 
panelboards.  Include metal barriers to separate wiring of different systems and voltage 
and include accessory feet where required for freestanding equipment. 

 
1.4 JOB CONDITIONS 
 

A. Protection:  Anchor boxes securely to formwork.  Provide necessary protection to prevent 
entry of concrete. 

 
B. Sequencing, Scheduling:  Locations of outlets shown on the Drawings are relative and 

approximate.  Exact locations shall be determined on the job and the outlets accurately 
set according to the architectural drawings, dimensions, casework kneespace, building 
conditions, furniture positions and Architect’s direction.  The right is reserved to change 
the exact location (10'-0" or less) of any switch, ceiling outlet or other outlet in any room 
before it is permanently installed without increase in Contract cost. 

 
C. All outlet boxes and junction boxes shall be accessible.  Any boxes in non-accessible 

areas (furred ceilings) shall be set flush with barrier surface at a location approved by the 
Architect. 

 
PART 2 - PRODUCTS 
 
2.1 MANUFACTURERS 
 

A. Acceptable Manufacturers for Commercial Areas and Common Areas and any 
Concrete/Steel Dwelling Units:  National Electric Products Company, Thomas & Betts/Steel 
City, Appleton or Raco. 

 
B. Acceptable Manufacturers for Dwelling Units in wood frame construction:  Thomas & 

Betts/Steel City, Pass & Seymour or equal. 
 

2.2 OUTLET BOXES 
 

A. Standard Outlet Boxes for Commercial Areas and Common Areas and for any 
Concrete/Steel Dwelling Units:  Boxes and covers shall be galvanized steel not less than 
1/16" thick and in every instance, of such form and dimensions as to be adapted to its 
specific use and location, kind of fixtures to be used and number, size and arrangement of 
conduits connecting thereto and particularly sized to accommodate the number and size 
of wires to be contained therein. 

 
B. Standard Outlet Boxes for wood frame Residential:  Boxes and covers shall be thermo 

plastic or phenolic and rated according to the space it occupies, of such form and 
dimensions as to be adapted to its specific use and location, kind of fixtures to be used 



 Outlet Boxes and Junction Boxes 
 

 
Crescent Bishop Arts, Dallas, Texas  
JSE Project No. 1530868                                 26 05 34-3                               12 October 2016 

and number, size and arrangement of conduits connecting thereto and particularly sized 
to accommodate the number and size of wires to be contained therein. 

 
C. Ceiling outlet boxes shall be 1-1/2" or 3-3/8" deep, 4" octagonal (or 4" square when 

required due to number of wires).  Plaster rings or device covers need not be provided on 
ceiling boxes.  Provide extension rings on ceiling boxes to accommodate number of 
conductors in box. 

 
D. Wall outlet boxes for toggle switches and convenience outlets shall be 1-1/2" or 2-1/8" 

deep, 4" or 4-11/16" square.  Provide with single-device covers (or two-device covers 
where needed).  Covers shall be raised type to compensate for thickness of plaster or 
gypsum board wall finish. 

 
E. Outlet boxes for telecommunication purposes (telephone, data, etc.) shall be 4" x 4" 

square, 2-1/8" deep.  Provide with single device covers (or two-device covers where 
needed).  Covers shall be raised type to compensate for thickness of plaster or gypsum 
board wall finish. 

 
F. Junction boxes shall be as specified for ceiling and wall outlet boxes.  Provide flat covers 

on ceiling outlets to match ceiling finish.  Provide blank device type coverplates on wall 
outlets, of same materials as specified for device coverplates in same room or area. 

 
G. Outlet boxes where exposed rigid conduit is used shall be cast ferrous alloy, galvanized 

or cast aluminum. 
 
H. Covers:  Where outlet boxes are to be capped, blank coverplates shall be used. 
 
I. Barriers:  Provide barriers between devices operating at different voltages or on separate 

systems such as normal, critical, or life safety. 
 

2.3 FLOOR BOXES  
 

A. Product Description 
 

1. Floor boxes for receptacles and telephone/data outlets shall be rectangular for 
Commercial and round for Residential, non-metallic PVC.  Boxes shall be 
suitable for use in slab-on-grade or above grade.  Boxes shall include a non-
metallic concrete cover to prohibit concrete or debris from entering the box during 
installation. 

2. Provide number of compartments as indicated on drawings. 
3. Coverplates and flanges shall be brass. 
4. Floor box device covers shall meet UL 514C requirements for scrubwater test 

standards. 
5. All floor boxes on grade shall be UL Listed for on-grade use. 

 
B. Manufacturer for Commercial and Common Areas and Concrete/Steel Dwelling Units. 
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1. Hubbell  PFBRG Series 
2. Walker/Wiremold 880MP Series 
3. Thomas & Betts 640P Series 

 
C. Manufacturer for wood frame Residential 

 
1. Hubbell  RF400 Series 
2. Thomas & Betts 68P Series 

 
D. For poke-thru devices, refer to 2.04 D of Section 26 27 26 - Wiring Devices. 

 
2.4 PULL AND JUNCTION BOXES 
 

A. Pull and Junction boxes are not completely indicated.  They shall be sized and installed 
where required in accordance with the NEC. 

 
B. Pull and Junction boxes shall be the suitable NEMA type number to match the 

environmental conditions. 
 
C. Locations of concealed pull and junction boxes shall be indicated on the record as built 

drawings for Owner’s record. 
 
2.5 CABINETS, FITTINGS, BOXES:  GENERAL 
 

A. Cabinets shall be in accordance with UL 50, “Electrical Cabinets and Boxes” and NEMA 
250, Type 1.  Electrical cabinets, boxes and fittings shall be as required for types, sizes, 
and NEMA enclosure classes.  Where not indicated, provide units of types, sizes, and 
classes appropriate for the use and location.  Provide all items complete with covers and 
accessories required for the intended use.  Provide gaskets for units in damp or wet 
locations. 

 
B. Construction shall be sheet steel, NEMA 1 class except as otherwise indicated.  Cabinets 

shall consist of a box and a front consisting of a 1-piece frame and a hinged door.  
Arrange door to close against a rabbet placed all around the inside edge of the frame, 
with a uniformly close fit between door and frame.  Provide concealed fasteners, not over 
24" apart, to hold fronts to cabinet boxes and provide for adjustment.  Provide flush or 
concealed door hinges not over 24" apart and not over 6" from top and bottom of door.  
For flush cabinets, make the front approximately 3/4" larger than the box all around.  For 
surface mounted cabinets make from same height and width as box.  Furnish metal 
barriers to separate wiring of different systems and voltage, and furnish accessory feet 
where required for freestanding equipment. 

 
C. Fasteners for general use shall be corrosion resistant screws and hardware including 

cadmium and zinc plated items. 
 



 Outlet Boxes and Junction Boxes 
 

 
Crescent Bishop Arts, Dallas, Texas  
JSE Project No. 1530868                                 26 05 34-5                               12 October 2016 

D. Fasteners for damp and wet locations shall be stainless steel screws and hardware. 
 
E. Exterior finish shall be gray baked enamel for items exposed in finished locations except 

as otherwise indicated. 
 
F. Painted interior finish, where indicated, shall be white baked enamel. 
 
G. Fittings for boxes, cabinets, and enclosures shall be in accordance with UL 5148 and 

shall be zinc plated steel for conduit hubs, bushings and box connectors. 
 

2.6 UNDERGROUND PULL/JUNCTION BOXES 
 

A. Unless noted otherwise, underground enclosures shall be fiberglass, open-bottom and 
sloped-wall.  Covers shall be polymer concrete.  Boxes shall be installed in areas 
expected to experience only light incidental, non-deliberate vehicular traffic (including 
that from mowers). 

 
B. Enclosures shall meet the load requirements and three-point test procedures specified in 

the industry standard ANSI SCTE 77 2007.  Enclosures shall meet the Tier 8 cover load 
test (for light traffic) of 12,000 lbs. over a 10" x 10" plate. 

 
C. Manufacturer’s guidelines shall be followed for installation, including 6" gravel bed 

beneath box for stability and drainage.  Concrete collar shall be poured around enclosure 
to protect the ring and top from impact due to soil erosion. 

 
D. Manufacturer 

 
1. Highline Products 
2. OZ-Gedney 

 
 
PART 3 - EXECUTION 
 
 
3.1 INSPECTION 
 

A. The location of all wall outlets, including light fixtures, receptacles, switches, etc., shall 
be checked to see that the outlet will clear any wall fixture, shelving, work tables, sinks, 
baseboard and fin type convectors, bulletin boards, etc., that will be installed. 

 
B. Exact locations of outlet boxes shall be coordinated with other trades so that outlet will 

not be covered by ductwork, piping, etc. 
 
C. The approximate locations of outlets are indicated on the Drawings.  The exact locations 

shall be determined at the building.  The right is reserved to change, without additional 
cost, the exact location of any outlet, a maximum of 10' before it is permanently installed. 



 Outlet Boxes and Junction Boxes 
 

 
Crescent Bishop Arts, Dallas, Texas  
JSE Project No. 1530868                                 26 05 34-6                               12 October 2016 

 
3.2 PREPARATION 
 

A. Architectural Placement:  Outlets occurring in architectural features shall be accurately 
centered in same.  Space wall switch outlets equidistant from door trims on the strike side 
of doors as actually installed so that coverplate clears trim.  Orientation of outlet boxes 
(horizontal or vertical) shall be as indicated on architectural elevations. 

 
B. Install all outlet boxes in finished areas flush with wall or ceiling finish.  Maintain 1/4" or 

less space between outlet box front and finish wall surface. 
 
C. All switches at same level shall be installed on one horizontal line as shown on the 

Drawings. 
 
D. Wall mounted controls, including temperature controls, in a room shall be grouped at the 

same location and at same mounting heights. 
 
3.3 INSTALLATION 
 

A. At all concealed outlets for electric lights, switches, wall receptacles, etc., standard outlet 
boxes and plaster rings shall be provided. 

 
B. Outlet boxes shall be firmly anchored in place and shall be provided with approved 

fixture studs where required.  Outlet boxes shall not depend on the coverplate to hold it 
secure to the wall. 

 
C. Boxes on opposite sides of walls or partitions: Where drawings show back-to-back wiring 

devices, the devices on opposite sides of the wall shall be offset a minimum of 6".  
Through-the-wall type boxes shall not be used.  Where boxes will be located on opposite 
sides of walls or partitions located 24" or closer to each other, moldable putty pads shall 
be installed to completely cover the exterior surfaces of the box within the stud cavity 
with a ball of putty material used to plug the end of each conduit at its connection to the 
box. 

 
D. All holes cut through new or existing smoke or fire partitions shall be sealed.  Sealant 

shall be 3M Brand Fire Barrier System or approved equal.  Seals shall be installed in 
accordance with manufacturer’s recommendations. 

 
E. All flush boxes in rated walls that are larger than 16 square inches in area shall be backed 

as follows:  1-hour wall - 1 layer of 5/8" gypsum board; 2-hour rated wall - 2 layers of 
5/8" gypsum board.  Gypsum shall be fire code and attached to outside surfaces of 
box(es). 

 
F. Cast aluminum, threaded hub type boxes with gasketed weatherproof covers shall be used 

for wet locations where box is surface mounted. 
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G. Location of floor boxes indicated is approximate.  The Contractor shall refer to the final 
furniture layout or request field instructions for the exact location.  Consult the Architect 
prior to installation. 

 
H. For outlet and junction boxes installed within grout-filled walls e.g. concrete podium 

level, boxes shall be sealed externally with duct tape to prevent entry of concrete into 
boxes. 

 
 

END OF SECTION 
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SECTION 260923 
 

OCCUPANCY SENSORS 
 
 
PART 1 – GENERAL 
 
 
1.1 WORK INCLUDED 
 

A. The Contractor’s work shall include all labor, materials, tools, appliances, control 
hardware, sensor, wire, junction boxes and equipment necessary for and incidental to the 
delivery, installation and furnishing of a completely operational occupancy sensor 
lighting control system, as described herein. 

 
B. The Contractor/supplier shall examine all general specification provisions and drawings 

for related electrical work required as work under Division 26. 
 
C. The Contractor shall coordinate all work described in this section with all other 

applicable plans and specifications, including but not limited to wiring, conduit, fixtures, 
HVAC systems and building management systems. 

 
1.2 EQUIPMENT QUALIFICATION 
 

A. Products supplied shall be from a single manufacturer that has been continuously 
involved in the manufacturing of occupancy sensors for a minimum of five (5) years.  
Mixing of manufacturers shall not be allowed. 

 
B. All components shall be UL Listed, offer a 5-year warranty and meet all state and local 

applicable code requirements. 
 
C. Products shall be manufactured by an ISO 9002 certified manufacturing facility and shall 

have a defect rate of less than 1/3 of 1%. 
 
D. Wall switch products must be capable of withstanding the effects of inrush current.  

Submittals shall clearly indicate the method used. 
 
1.3 SYSTEM DESCRIPTION 
 

A. The objective of this section is to ensure the proper installation of the occupancy sensor 
based lighting control system so that lighting is turned off automatically after reasonable 
time delay when a room or area is vacated by the last person to occupy said room or area. 

 
B. The occupancy sensor based lighting control shall accommodate all conditions of space 

utilization and all irregular work hours and habits. 
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C. The Contractor shall warrant all equipment furnished in accordance to this specification 
to be undamaged, free of defects in materials and workmanship, and in conformance with 
the specifications.  The supplier’s obligation shall include repair or replacement, and 
testing without charge to the Owner, all or any parts of equipment which are found to be 
damaged, defective or non-conforming and returned to the supplier.  The warranty shall 
commence upon the Owner’s acceptance of the project.  Warranty on labor shall be for a 
minimum period of one (1) year. 

 
1.4 SUBMITTALS 
 

A. Manufacturer shall substantiate conformance to this specification by supplying the 
necessary documents, performance data and wiring diagrams.  Any deviations to this 
specification must be clearly stated by letter and submitted. 

 
B. Submit a lighting plan clearly marked by manufacturer showing proper product, location 

and orientation of each sensor. 
 
C. Submit any interconnection diagrams per major subsystem showing proper wiring. 
 
D. Submit standard catalog literature which includes performance specifications indicating 

compliance to the specification. 
 
E. Catalog sheets must clearly state any load restrictions when used with electronic ballasts. 

 
1.5 SYSTEM OPERATION 
 

A. It shall be the Contractor’s responsibility to make all proper adjustments to assure 
Owner’s satisfaction with the occupancy system. 

 
1.6 ACCEPTABLE MANUFACTURERS 
 

A. The Watt Stopper, or Pre-Approved Equal:  For pre-approval, provide all the information 
listed under section 1.04 A and 1.04 D a minimum of ten (10) working days prior to 
initial bid date. 

 
B. The listing of any manufacturer as “acceptable” does not imply automatic approval.  It is 

the sole responsibility of the electrical contractor to ensure that any price quotations 
received and submittals made are for sensors which meet or exceed the specifications 
included herein. 

 
PART 2 – PRODUCTS 
 
2.1 GENERAL 
 

A. All products shall be Watt Stopper product numbers. 
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1. Ceiling Sensors:  WT-605, WT-600, WT-1105, WT-1100, WT-2205, WT-2200, 
WT-2250, WT-2255, W-500A, W-1000A, W-2000A, W-2000H, WPIR, DT-200, 
DT-205, CX-100, CX-105, CI-200, CI-205. 

2. Wall Sensors:  WI-200, WS-120/277, WA-100, WD-170, WD-180, WD-270, 
WD-280. 

3. Power and Slave Packs:  B120E-P, B277E-P, C120E-P, C277E-P, S120/277-P, 
AT-120. 

4. HID Control:  DM-100. 
5. Outdoor Sensors:  EW-100, EW-200, EN-100, EN-200. 
6. Low Temperature:  CB-100. 
7. InteleSwitch:  TS-200, TS-300, TS-200-24. 

 
B. Wall switch sensors shall be capable of detection of occupancy at desktop level up to 300 

square feet, and gross motion up to 1000 square feet. 
 
C. Wall switch sensors shall accommodate loads from 0 to 800 watts at 120 volts; 0 to 1,200 

watts at 277 volts and shall have 180 degrees coverage capability. 
 
D. Wall switch products shall utilize Zero Crossing Circuitry, which increases relay life, 

protects from the effects of inrush current, and increases sensor’s longevity. 
 
E. Wall switch sensors shall have no leakage current to load, in manual or in Auto/Off mode 

for safety purposes and shall have voltage drop protection. 
 
F. Where specified, wall switch sensors shall provide a field selectable option to convert 

sensor operation from automatic-ON to manual-ON. 
 
G. Where specified, vandal resistant wall switch sensors shall utilize a hard lens with a 

minimum 1.0 mm thickness.  Products utilizing a soft lens will not be considered. 
 
H. Passive infrared sensors shall utilize Pulse Count Processing and Digital Signature 

Analysis to respond only to those signals caused by human motion. 
 
I. Passive infrared sensors shall utilize mixed signal ASIC which provides high immunity to 

false triggering from RFI (hand-held radios) and EMI (electrical noise on the line), 
superior performance, and greater reliability. 

 
J. Passive infrared sensors shall have a multiple segmented Lodif Fresnel lens, in a 

multiple-tier configuration, with grooves-in to eliminate dust and residue build-up. 
 
K. Where specified, passive infrared and dual technology sensors shall offer daylighting 

footcandle adjustment control and be able to accommodate dual level lighting. 
 
L. Dual technology sensors shall be corner mounted to avoid detection outside the 

controlled area when doors are left open. 
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M. Dual technology sensors shall consist of passive infrared and ultrasonic technologies for 
occupancy detection.  Products that react to noise or ambient sound shall not be 
considered. 

 
N. Ultrasonic sensors shall utilize Advanced Signal Processing to adjust the detection 

threshold dynamically to compensate for constantly changing levels of activity and air 
flow throughout controlled space. 

 
O. Ultrasonic operating frequency shall be crystal controlled at 25 kHz within + 0.005% 

tolerance, 32 kHz within + 0.002% tolerance, or 40 kHz + 0.002% tolerance to assure 
reliable performance and eliminate sensor crosstalk.  Sensors using multiple frequencies 
are not acceptable. 

 
P. All sensors shall be capable of operating normally with electronic ballasts, PL lamp 

systems and rated motor loads. 
 
Q. Coverage of sensors shall remain constant after sensitivity control has been set.  No 

automatic reduction shall occur in coverage due to the cycling of air conditioner or 
heating fans. 

 
R. All sensors shall have readily accessible, user adjustable settings for time delay and 

sensitivity.  Setting shall be located on the sensor (not the control unit) and shall be 
recessed to limit tampering. 

 
S. In the event of failure, a bypass manual override shall be provided on each sensor.  When 

bypass is utilized, lighting shall remain on constantly or control shall divert to a wall 
switch until sensor is replaced.  This control shall be recessed to prevent tampering. 

 
T. All sensors shall provide an LED as a visual means of indication at all times to verify that 

motion is being detected during both testing and normal operation. 
 
U. Where specified, sensor shall have an internal additional isolated relay with Normally 

Open, Normally Closed and Common outputs for use with HVAC control, Data Logging 
and other control options.  Sensors utilizing separate components or specially modified 
units to achieve this function are not acceptable. 

 
V. All sensors shall have UL rated, 94V-0 plastic enclosures. 
 
W. Outdoor motion sensors shall have UL 773A ratings.  EWF outdoor sensors shall 

additionally have UL 1571 ratings. 
 
X. EW-100 outdoor sensors shall cover up to 35 feet, with a field of view of 180 degrees.  

EW-200 outdoor sensors shall cover up to 52.5 feet, with a field of view of 270 degrees.  
EN-100 outdoor sensors shall cover up to 35 feet, with a field of view of 90 degrees.  EN-
200 outdoor sensors shall cover up to 100 feet, with a long range lens view. 
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Y. EWF outdoor sensors shall include polycarbonate lamp holders that accept PAR 20 or 38 
lamps up to 150W per lamp. 

 
Z. Outdoor sensors shall have an operating temperature range of -40 degrees F to +130 

degrees F.  
 
AA. To ensure complete protection from weather elements and exposure, outdoor sensors 

shall be manufactured with precision double-shot tooling and contain internal silicon 
gaskets. 

 
BB. HID controller shall be compatible with all types of High Intensity Discharge (HID) 

lamps, including Metal Halide, Metal Halide Pulse Start, and High Pressure Sodium. 
 
CC. HID controller shall operate with HID lamps utilizing Constant Wattage Autotransformer 

(CWA) type ballasts. 
 
DD. To avoid lamp damage during the HID power up period, the HID controller shall 

maintain a full light level during lamp warm up for 15 minutes. 
 
EE. To maximize lighting control scenarios, the HID controller shall be compatible with any 

24 VDC controlling device, such as occupancy sensors, time switches, control panels, or 
photocells. 

 
FF. The HID controller shall be capable of linking to other HID control modules to enable 

effective multi-zone control.  More than 100 individual devices shall be capable of being 
connected. 

 
2.2 CIRCUIT CONTROL HARDWARE – CU 
 

A. Control Units:  For ease of mounting, installation and future service, control unit(s) shall 
be able to externally mount through a 1/2" knock-out on a standard electrical enclosure 
and be an integrated, self-contained unit consisting internally of an isolated load 
switching control relay and a transformer to provide low-voltage power.  Control unit 
shall provide power to minimum of two (2) sensors. 

 
B. Relay Contacts shall have rating of: 
 

13A - 120 VAC Tungsten 
20A - 120 VAC Ballast 
20A - 277 VAC Ballast 

 
C. Control wiring between sensors and controls units shall be Class II, 18-24 AWG, 

stranded UL Classified, PVC insulated or TEFLON jacketed cable suitable for use in 
plenums, where applicable. 
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D. Minimum acceptable wire gauge from the circuit control hardware relays shall be #14 
AWG. 

 
 
PART 3 - EXECUTION 
 
3.1 INSTALLATION 
 

A. It shall be the Contractor’s responsibility to locate and aim sensory in the correct location 
required for complete and proper volumetric coverage within the range of coverage(s) of 
controlled areas per the manufacturer’s recommendations.  Rooms shall have 90 to 100% 
coverage to completely cover the controlled area to accommodate all occupancy habits of 
single or multiple occupants at any location within the room(s).  The locations and 
quantities of sensors shown on the drawings are diagrammatic and indicate only the 
rooms which are to be provided with sensors.  The Contractor shall provide additional 
sensors if required to properly and completely cover the respective room. 

 
B. It is the Contractor’s responsibility to arrange a pre-installation meeting with the 

manufacturer’s factory authorized representative, at the Owner’s facility, to verify 
placement of sensors and installation criteria. 

 
C. Proper judgment must be exercised in executing the installation so as to ensure the best 

possible installation in the available space and to overcome local difficulties due to space 
limitations or interference of structural components.  The Contractor shall also provide, at 
the Owner’s facility, the training necessary to familiarize the Owner’s personnel with the 
operation, use, adjustment, and problem solving diagnosis of the occupancy sensing 
devices and systems. 

 
3.2 FACTORY COMMISSIONING 
 

A. Upon completion of the installation, the system shall be completely commissioned by the 
manufacturer’s factory authorized technician who will verify all adjustments and sensor 
placement to ensure a trouble-free occupancy-based lighting control system.   

 
B. The electrical contractor shall provide both the manufacturer and the Electrical Engineer 

with ten (10) working days written notice of the scheduled commissioning date.  Upon 
completion of the system fine tuning the factory authorized technician shall provide 
training to the Owner’s personnel in the adjustment and maintenance of the sensors. 

 
 

END OF SECTION 



 Lighting Control System – Relay Panels 
 

 
Crescent Bishop Arts, Dallas, Texas  
JSE Project No. 1530868                                 26 09 43-1                               12 October 2016 

SECTION 260943 
 

LIGHTING CONTROL SYSTEM – RELAY PANELS 
 
 
PART 1 – GENERAL 
 
 
1.1 INTRODUCTION 
 

A. The work covered in this section is subject to all of the requirements in the General 
Conditions of the Specifications.  The Contractor shall coordinate all of the work in this 
section with all of the trades covered in other sections of the specification to provide a 
complete and operable system. 

 
1.2 SYSTEM DESCRIPTION 
 

A. Install a low voltage switching system consisting of relay panels and intelligent switches 
connected together by a dataline, as well as all associated wiring. 

 
B. The system includes a DIN rail-mounted automation module, photocontrol module and/or 

other low voltage control devices.  These devices are totally compatible with the manual 
operation of the dataline switches. 

 
C. Requirements are indicated elsewhere in the specifications for work including, but not 

limited to, raceways and electrical boxes and fitting required for installation of control 
equipment and wiring. 

 
1.3 QUALITY ASSURANCE 
 

A. Manufacturers:  Firms regularly engaged in the manufacture of lighting control 
equipment and ancillary equipment, of types and capacities required, whose products 
have been in satisfactory use in similar service for not less than 5 years.  Manufacturer 
shall be ISO 9001 certified. 

 
B. Component Pre-testing:  All components and assemblies are to be factory pre-tested prior 

to installation. 
 
C. System Support:  Factory applications engineers shall be available for telephone support. 
 
D. NEC Compliance:  Comply with NEC as applicable to electrical wiring work. 
 
E. NEMA Compliance:  Comply with applicable portions of NEMA standards pertaining to 

types of electrical equipment and enclosures. 
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F. UL Approvals:  Remote panels are to be UL Listed under UL 916 Energy Management 
Equipment. 

 
G. FCC Emissions:  All assemblies are to be in compliance with FCC emissions Standards 

specified in Part 15 Subpart J for Class A application. 
 
1.4 SUBMITTALS 
 

A. Shop Drawings:  Submit dimensional drawings of all lighting control system components 
and accessories. 

 
B. One-Line Diagram:  Submit a one-line diagram of the system devices and cabling. 
 
C. Typical Wiring Diagrams:  Submit typical wiring diagrams for all components including, 

but not limited to, relay panels, relays, low voltage dataline switches, occupancy sensors 
and daylighting controls. 

 
 
1.5 MANUFACTURERS 
 

A. Acceptable manufacturers for lighting control system are Watt Stopper and Square D 
Clipsal. 

 
 
 
 
PART 2 - MATERIALS AND COMPONENTS 
 
 
2.1 SMARTWIRED SWITCHING (SWS) RELAY PANELS 
 

A. Description:  Modular Relay Panels shall be UL Listed and consist of the following: 
 

1. Tub:  Empty NEMA 1 enclosure that can accept an interior sized to accept up to 
12, 24, or 48 mechanically latching relays. 

2. Power Supply:  As required    
3. Cover:  Surface or flush as required, with captive screws in a hinged, lockable 

configuration. 
4. Interior:    Interiors shall be provided with up to 12, 24, or 48 installed and tested 

relays as shown on the Drawings. 
5. Panel shall be provided with provisions for additional components, data 

connections, etc. 
 

B. Features 
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1. Relays shall be momentary-pulsed mechanically latching contactors with plug in 
connector.  Relays shall have mechanically latching contacts with single moving 
part design for improved reliability.  Relays will have the following 
characteristics: 
a. Coil 

1) Magnetically held, momentary coil activation (50 milliseconds). 
2) 2.2 VA max per relay to allow up to 20 relays to be controlled in 

parallel using class 2 wiring. 
b. Power Contacts 

1) 20 amp tungsten and NEMA electronic ballast rated. 
2) Rated for 50,000 ON/OFF cycles at full load. 
3) Support #10 - #14 WG solid or stranded wire. 
4) 120, 277 and 347 volt rated. 
5) Standard 1 year warranty. 

c. 30 VAC isolated contacts for status feedback and pilot light indication. 
d. FCC approved for commercial and residential use. 

2. Next to each relay shall be an individual override button and a bi-color LED to 
indicate status. 

3. Panels shall support the “blink warning” function, with LED indication for each 
relay. 

4. Captive screw terminations will be provided for all wiring connections. 
5. Each channel button’s dry control contact input terminal shall accept either 2 or 3-

wire, maintained or momentary inputs.  They shall also accept a 2-wire toggling 
input. 

6. Each channel shall also have an associated 1 amp, 30 VDC isolated contact which 
may be used for status feedback or pilot light control. 

7. The unit shall provide LED status indication of the power supply status.  Access 
to 24VAC and 24V rectified power for accessory devices shall be provided within 
the panel. 

8. The panel shall have an integrated DIN rail for mounting dataline control 
modules. 

 
 
2.2 NETWORK DATALINE 
 

A. Description 
 

1. The intelligence in multiple panels shall be linked over a single dataline. 
2. The dataline, in addition to linking together multiple relay panels, shall be 

capable of extending out from the electrical closet, and provide a single 
communications bus to allow dataline switches to communicate with the 
panels.  

3. The dataline can also connect to a single network clock or a single BMS 
interface module mounted in the interior of a relay panel or a separate 
enclosure. 

B. Features 
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1. Dataline shall be 18 AWG, 4 unshielded copper conductors (two 

independent twisted pairs) meeting Class 2P NEC code requirements.  The 
dataline can be run in a loop, serial, or star configuration.  Minimum 1 
turn per 3 inches; capacitance 30pF/foot max. 

2. Maximum length for all dataline wire in the system is 1,500 feet without 
repeaters. 

3. Maximum number of dataline devices (panels/switch units/controllers) is 
64 without a repeater. 

 
2.3 IDENTIFICATION 
 

A. Description 
 

1. To allow individual overrides, dataline switches shall be terminated to each 
panel’s 4-wire local dataline.  Switches shall be available in single, dual, quad, or 
octal (1-button, 2-button, 4-button, or 8-button) designs.  The single, dual, and 
quad devices shall mount in a standard single gang box; the octal version in a 
two-gang box. 

2. Each button in a switch module can be individually programmed.  Each button 
can control any one of the following options: 
a. Any individual relay in any single panel. 
b. Any group of relays in any single panel. 

3. For special applications see Drawing notes. 
 

B. Features 
 

1. Provide switches as shown on the Drawings for overrides, and programmed for 
specific applications  such as  
a. Blink notice 
b. Cleaning Scenario 
c. Parallel operation 

2. Back Lit LEDs as required 
 
2.4 NETWORK CLOCK 
 

A. Description 
 

1. Provide a network clock.  Network clock can be used to schedule timed scenarios 
vs. digital input signals. 

2. Astronomical type time clock to be included. 
 
2.5 SMARTWIRED PHOTOCONTROL MODULE 
 

A. Description 
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1. A single photocell shall be mounted in an appropriate location for measuring 
exterior light levels.  The sensor shall connect to a separate photocontrol module 
via the local dataline, which provides power to the unit.  No extra wires shall be 
required. 

2. The photocontrol module shall be designed to integrate seamlessly with either the 
network clock or the BMS interface module.   

3. The photocontrol module shall measure the actual exterior light level.  Each of the 
eight global channels shall have the ability to be assigned a different trip level. 

 
 
2.6 AUTOMATIC CONTROL SWITCH 
 

A. Description 
 

1. The automatic control switch shall be a line voltage, push-button wall switch 
capable of ON/OFF manual operation and also of receiving control signals 
through the temporary interruption of power to the circuit via the relay panel. 

2. Occupants shall have a five-minute time delay to press the switch, keeping the 
lights on until the end of the next sweep interval. 

 
B. Features 

 
1. 120 VAC or 277 VAC models with matching wall plate included. 
2. Audible beep during time delay can be enabled or disabled without removing the 

switch face plate. 
3. Locator LED. 

 
2.7 ACCESSORY ENCLOSURE 
 

A. Description:  Provide an Accessory Enclosure with integral DIN rail mounting area and 
connections for dataline and optional power supply as needed for remote mounting of 
intelligence modules. 

 
 

PART 3 - EXECUTION AND SUPPORT SERVICES 
 
3.1 INSTALLATION 
 

A. Dataline switches and/or photocells shall be mounted in the spaces as indicated on the 
Reflected Ceiling Plans.  Each low voltage wire shall be labeled clearly indicating which 
relay panel it connects to.  Use only properly color-coded, stranded #18 AWG (or larger) 
wire as indicated on the Drawings.  All relays and switches shall be tested after 
installation to confirm proper operation, and all connected loads shall be recorded on the 
relay schedule for each panel. 
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B. The relay panels shall be mounted in electrical closets as indicated on the Drawings.  The 
numbered relays in the panel shall be wired to control the power to each load as indicated 
on the Panel Wiring Schedules included in the Drawings.  All power wiring will be 
identified with the circuit breaker number controlling the load.  If multiple circuit breaker 
panels are feeding into a relay panel, wires shall clearly indicate the originating panel’s 
designation. 

 
3.2 CONTRACTOR PROVIDED INFORMATION 
 

A. The Contractor shall provide system documentation after the equipment has been 
installed. 

 
1. Relay Panels:  Panels shall be numbered consecutively beginning at #01 as shown 

on the Drawings.  Individual relay load descriptions and the channels to which 
they are smartwired shall be recorded on the SWS Relay Schedule form provided 
with each panel. 

2. Intelligent Dataline Switches:  Each intelligent switch on a relay panel’s local 
dataline shall be numbered consecutively beginning with #01.  This switch 
designation shall be recorded on the label provided on the front of the switch unit, 
under the wall plate.  (For example, the switches connected to relay panel #02 
would be numbered 02-01, 02-02, 02-03, etc.).  The relays (or channels) 
controlled by each switch shall be recorded on the “SWS Switch Documentation” 
from provided with the relay panel. 

3. Network Clock (or BMS Interface):  The automation scenarios and operating data 
for each of the eight channels shall be recorded on the “Network Clock 
Automation Scenarios” form or “BMS Interface Automation Scenarios” form 
provided with the network clock or BMS interface module. 

4. System installation and operation manual shipped with the network clock or BMS 
interface module shall be provided to the Owner. 

 
3.3 DOCUMENTATION 
 

A. Manufacturer shall provide system documentation including: 
 

1. System 1-line showing all panels, number and types of switches and sensors, 
dataline, and network timeclock of BAS interface unit. 

2. Drawings for each panel showing hardware configuration and numbering. 
3. Panel wiring schedules. 
4. Typical wiring diagrams for each component. 

 
3.4 WARRANTY 
 

A. Manufacturer shall provide a 1-year warranty for all system components. 
   
 
3.5 SYSTEM STARTUP 
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A. Manufacturer shall provide a factory authorized to confirm proper installation and 

operation of all system components. 
 
3.6 TRAINING 
 

A. Manufacturer shall provide factory authorized application engineer to train Owner 
personnel in the operation and programming of the lighting control system. 

 
 

END OF SECTION 
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SECTION 262200 
 

DRY TYPE TRANSFORMERS 
 
 
PART 1 – GENERAL 
 
 
1.1 DESCRIPTION 
 

A. The work required under this section of the Specifications consists of the furnishing, 
connection and installation of dry type transformers. 

 
1.2 QUALITY ASSURANCE 
 

A. The requirements of the following standards shall become a part of this Specification by 
reference: 

 
1. Underwriters Laboratories Inc. (UL) Publications: 

No. 506, 1561:  Transformers (1,000 kVA, 3-phase and below; 167 kVA, 1 phase 
and below) 

2. National Fire Protection Association (NFPA): 
No. 70:  National Electrical Code (NEC) 

3. National Electrical Manufacturers Association (NEMA): 
No. St-20:  Dry-type transformers for general applications 

4. American National Standards Institute (ANSI/IEEE) C57.12.91 Standard Test 
Code for Dry-Type Distribution and Power transformers. 

5. U.S Department of energy 10 CFR Part 431 Energy Conservation Program: 
Energy Conservation Standards for Transformers: Final Rule, dated April 18, 
2013. These efficiency standards shall take effect January 1, 2016. Transformers 
covered in the scope of this document and this specification, manufactured after 
December 31, 2015 shall be compliant with this standard. 

 
B. Manufacturer Seismic Qualification: The low voltage general purpose dry type 

transformers (1000kVA max.) shall meet and be certified to seismic requirements 
specified in the IBC 2009 International Building Code. 

 
1. Low voltage general purpose dry type transformers shall be compliant with the 

IBC parameters. 
a. lp-Importance Factor: 1.5-Components must function after an earthquake 

for life safety purposes (Building Occupancy Code IV) 
b. Sds-For ventilated transformers Sds is <=2.00g as standard up to 1000 

kVA. Encapsulated transformers Sds is 2.00g 
c. z/h-Height factor ratio: 1.00 Note: ratio is a calculated value equal to the 

floor the gear is installed on divided by 12  (A 6th floor installation is a 
0.5n value and a basement or ground floor installation is a 0.0 value) 
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C. Acceptable Manufacturers 

 
1. General Electric 
2. Square D 
3. Siemens 
4. Eaton 

 
D. Coordination:  Coordinate installation with architectural and structural features, 

equipment installed under other sections of the Specifications to ensure transformer 
access, clearance minimums, and adequate ventilation are provided. 

 
 
PART 2 - PRODUCTS 
 
2.1 GENERAL MATERIALS REQUIREMENT 
 

A. Furnish all materials specified herein and indicated on the drawings. 
 

B. All transformers shall be UL Listed and bear a UL Label. 
 

2.2 GENERAL PURPOSE DRY TYPE TRANSFORMERS 
 

A. Insulation System 
 

1. Single-phase 25-167 kVA and 3-phase 30-500 kVA:  Transformers shall be rated 
for average temperature rise by resistance of 150 degrees C in 40 degrees C 
maximum ambient, 30 degrees C average ambient.  Transformer insulation 
system shall be UL rated as 220 degrees C system. 

2. 3-phase 3-15 kVA:  Transformers shall be rated for average temperature rise by 
resistance of 115 degrees C.  Insulation system shall be 180 degrees C. 

3. All transformers shall have insulation systems of Class 155 or higher. 
 

B. Sound rating shall comply with NEMA and ANSI standards for kVA rating.  Internal 
vibration dampening shall be provided for all transformers. 

 
C. Single-phase transformers rated up to 15 kVA shall have two (2) 5% full capacity taps 

below normal rated primary voltage.  All other single-phase and all 3-phase transformers 
shall be provided with six (6) 2-1/2% full capacity taps, two (2) above and four (4) below 
normal voltage, unless only four (4) 2-1/2% taps, two (2) above and two (2) below 
normal voltage are standard. 

 
D. Construction/Enclosures 
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1. Transformers 30-1,500 kVA:  Transformer enclosures shall be ventilated and 
drip-proof with removable front and rear cover panels.  Transformers shall be 
suitable for floor mounting, unless wall mounting is indicated on the drawings. 

2. Transformers up through 25 kVA:  Transformer housings shall be totally 
enclosed, non-ventilated and drip-proof.  Access to wiring compartment shall be 
permitted via removable panel. 

 
E. Core assemblies and the center ground point of the coil secondaries shall be grounded to 

the enclosure by flexible ground straps.  Provide grounding lug at the enclosure bonding 
location for connection of three conductors: the primary and secondary equipment 
grounding conductors and the grounding electrode conductor. 

 
F. Transformer coils shall consist of aluminum windings. 
 

 
PART 3 - EXECUTION 
 
3.1 INSTALLATION 
 

A. Installation shall provide not less than twelve inch clearance from combustible materials 
and not less than 6" clearance from walls or equipment.  Floor-mounted transformers 
shall be mounted on neoprene, waffle type vibration pads 5/8" thick.  Where transformers 
are mounted on channels angles, transformers shall be bolted to structure with 5/8" thick 
vibration pad between transformer base and structural channel.  4" thick concrete 
housekeeping pads shall be used for all floor-mounted transformers. 

 
B. Provide working clearance and full accessibility for transformer as required by the 

National Electrical Code. 
 
C. Primary and secondary connections to dry type transformers shall be made with flexible 

conduit. 
 
D. The secondary windings of each dry type transformer shall be grounded in accordance 

with the National Electrical Code requirements for separately derived electrical systems.  
Extend a grounding electrode conductor from the transformer grounding lug to the 
nearest building structural steel and to the nearest available point on the interior water 
piping system.  Connect the primary and secondary feeder, equipment grounding 
conductors to the grounding lug, also.  Refer to the grounding section of these 
Specifications for additional requirements. 

 
3.2 CLEANING AND ADJUSTMENT 
 

A. Prior to job completion, clean the interior and exterior of dirt, paint and construction 
debris. 
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B. Touch-up paint scratched surfaces with factory furnished touch-up paint of the same 
color as the factory applied paint. 

 
 

END OF SECTION 
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SECTION 262413 
 

SWITCHBOARDS 
 
 
PART 1 – GENERAL 
 
 
1.1 DESCRIPTION 
 

A. The work required under this section of the Specifications consists of the installation of 
all switchboards for use on systems 600 volts and below.  All materials and devices 
which are an integral part of the switchboards shall be provided under this section of the 
Specifications. 

 
B. Switchboards as specified in these Contract Documents are free standing, dead-front, 

metal enclosed panels of one or more sections.  The overcurrent devices may be 
individually or group mounted. 

 
1.2 QUALITY ASSURANCE 
 

A. Acceptable Manufacturers:  Products of the following manufacturers, which comply with 
these Specifications, are acceptable: 

 
1. Square D 
2. Siemens 
3. Cutler Hammer 
4. General Electric 

 
B. Equipment Dimensions 

 
1. Dimensions noted on the Drawings are the maximum allowable and shall not be 

exceeded.  Where switchboard(s) of acceptable manufacturers listed exceed the 
maximum dimensions, products of such manufacturers shall not be acceptable. 

 
C. Coordination 

 
1. Coordinate installation with architectural and structural features, equipment 

installed under other sections of the Specifications and electrical equipment to 
ensure access and so that clearance minimums are provided. 

 
1.3 SUBMITTALS 
 

A. Refer to Section 26 00 00 - Electrical General for submittal requirements. 
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B. Shop Drawings:  Submit shop drawings to indicate compliance with the Contract 
Documents. 

 
1. Include electrical characteristics and ratings for each switchboard with 

dimensions, mounting, bus material, voltage, bracing, ampere rating, mains, poles 
and wire connection, and any accessories. 

2. Include bussing diagram indicating each circuit breaker or fused switch position. 
3. Provide a schedule indicating overcurrent device, trip and size, poles, frame type, 

fuse size and type, or circuit breaker interrupting capacity. 
 

1.4 SHORT CIRCUIT AND COORDINATION STUDY 
 

A. Overcurrent protective devices shall be selectively coordinated for distribution systems 
serving multiple elevators, for faults with durations at 0.01 seconds.  

 
B. Manufacturer of switchboards and panelboards shall provide a short circuit and 

coordination study for: 
 

1. Distribution systems required to be selectively coordinated that contain circuit 
breakers.  

2. Distribution systems containing breakers with adjustable trip settings. 
3. Distribution systems requiring arc-flash analysis. 
 
 Where required for selective coordination purposes, the coordination study shall 

be included in the shop drawing submittals for the equipment. 
 
1.5 ARC FLASH SAFETY  
 

A. The Contractor shall furnish an Arc Flash Hazard Analysis Study per NFPA 70E - 
Standard for Electrical Safety in the Workplace, reference Article 130.3 and Annex D, 
and IEEE 1584 – Guide for Performing Arc Flash Hazard Calculations. 

 
B. Arc Flash Hazard Analysis 

 
1. Manufacturer of switchboards and panelboards shall provide an arc flash hazard 

analysis for the electrical distribution system.  Include this study in the shop 
drawing submittals for the equipment. 

2. The arc flash hazard analysis shall be performed according to the IEEE 1584 
equations that are presented in NFPA70E. 

3. When appropriate, the short circuit calculations and the clearing times of the 
phase overcurrent devices will be retrieved from the short-circuit and coordination 
study model.  Alternative methods shall be presented in the proposal. 

4. The flash protection boundary and the incident energy shall be calculated and 
reported at all significant locations in the electrical distribution system 
(switchboards, switchgear, motor-control centers, panelboards, busway and 
splitters) where work could be performed on energized parts. 
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5. The arc flash hazard analysis shall include all MV, 575v, and 480v locations and 
locations in 240 volt and 208 volt systems rated 400 amps and above. 

6. Safe working distances shall be specified for calculated fault locations based upon 
the calculated arc flash boundary considering an incident energy of 1.2 cal/cm2. 

7. The arc flash hazard analysis shall include calculations for maximum and 
minimum contributions of fault current magnitude.  The minimum calculation 
shall assume that the utility contribution is at a minimum and shall assume a 
minimum motor load.  Conversely, the maximum calculation shall assume a 
maximum contribution from the utility and shall assume motors to be operating 
under full-load conditions. 

8. Arc flash computation shall include both line and load side of main breaker 
calculations, where necessary. 

9. Arc flash calculations shall be based on actual overcurrent protective device 
clearing time.  Maximum clearing time will be capped at 2 seconds based on 
IEEE 1584. 

10. The report shall indicate incident energy and flash protection boundary 
calculations as follows: 
a. Arcing fault magnitude 
b. Device clearing time 
c. Duration of arc 
d. Arc flash boundary 
e. Working distance 
f. Incident energy 
g. Hazard risk category 
h. Recommendations for arc flash energy reduction 

 
C. Arc Flash Warning Labels 

 
1. Contractor shall field-install arc flash labels on equipment that includes the 

available incident energy and required personnel protective equipment (PPE). 
2. The vendor shall provide a 3.5 in. x 5 in. thermal transfer type label of high 

adhesion polyester for each work location analyzed. 
3. The label shall have an orange header with the wording, “WARNING, ARC 

FLASH HAZARD,” and shall include the following information: 
a. Location designation 
b. Nominal voltage 
c. Flash protection boundary 
d. Hazard risk category 
e. Incident energy 
f. Working distance 
g. Engineering report number, revision number and issue date 

4. Labels shall be machine-printed, with no field markings. 
5. Arc flash labels shall be provided in the following manner and all labels shall be 

based on recommended overcurrent device settings: 
a. For each 600, 480 and applicable 208 volt panelboards and disconnects, 

one arc flash label shall be provided. 
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b. For each motor control center, one arc flash label shall be provided. 
c. For each low voltage switchboard, one arc flash label shall be provided. 
d. For each switchgear, one flash label shall be provided. 
e. For medium voltage switches one arc flash label shall be provided. 

6. Labels shall be field-installed by the engineering service division of the 
equipment manufacturer under the Startup and Acceptance Testing contract 
portion. 

 
D. Arc Flash Training 

 
1. The equipment vendor shall train up to four (4) personnel of the potential arc flash 

hazards associated with working on energized equipment (minimum of 4 hours).  
Maintenance procedures in accordance with the requirements of NFPA 70E, 
Standard for Electrical Safety Requirements for Employee Workplaces, shall be 
provided in the equipment manuals. 

 
PART 2 - PRODUCTS 
 
2.1 GENERAL 
 

A. Furnish all materials specified herein. 
 
B. The switchboard, circuit breakers, and fused devices shall be UL Listed and bear the UL 

Label.  Where a switchboard is utilized as service entrance equipment, it shall be UL 
Labeled as suitable for such use. 

 
C. The switchboard(s) shall be suitable for operation on the voltage system indicated on the 

Drawings. 
 
2.2 STRUCTURE ARRANGEMENT 
 

A. The switchboard(s) shall consist of free-standing, standardized vertical sections bolted 
together to form a continuous structure. 

 
B. Adequate space for conduit and conductors entering the top or bottom, in accordance 

with the National Electrical Code, shall be provided without structural interference, 
conductors shall be safely accessible without disrupting service. 

 
C. The structure and all components shall be finished in the manufacturer’s standard 

corrosive-resistant primer and coating. 
 
D. Unless noted otherwise, switchboard sections shall be front accessible. 

 
2.3 BUS ARRANGEMENT 
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A. All busses shall be tin-plated aluminum, rated for a 65 degrees C temperature rise above a 
40 degrees C ambient.  The minimum bus bracing, in RMS-symmetrical-amperes, shall 
be as shown on the Drawings. 

 
B. A neutral bus bar shall be provided, rated 100% of the main phase bus bar ampacity. 
 
C. The main bus shall be fully rated for the entire length of the switchboard. 
 
D. All non-current-carrying parts of the switchboard shall be grounded through the use of a 

continuous horizontal ground bus connected to vertical ground busses in each section.  
Ground bus rating shall meet or exceed the ampacity of the electrical service grounding 
electrode conductor(s). 

 
E. An accessible cable termination compartment shall be provided for incoming line 

termination for main lug only applications.  Lugs shall be suitable for terminating the size 
and quantity of conductors as indicated. 

 
F. All terminal lugs shall be UL Labeled for AL or CU conductors rated for 75 degrees C. 

 
2.4 MAIN PROTECTIVE DEVICE(S) 
 

A. The main protective device(s) shall employ fixed type mounting.  The devices shall be 
individually mounted in the switchboard. 

 
B. Provide molded case circuit breaker(s) 
 

1. Breaker(s) shall be 600V AC, 50/60 HZ rated.  The frame and current ratings 
shall be as indicated on the Drawings. 

2. Circuit breaker(s) shall be of the quick-make, quick-break, trip-free thermal 
magnetic and solid state for Retail GFI Service Entrance Breaker type.  Solid state 
breaker trip functions shall include adjustments for continuous amperage, long 
time pickup and delay, instantaneous, and ground-fault pickup and delay. 

 
C. Provide insulated case circuit breaker(s) 

 
1. Breaker(s) shall be 600V AC, 50/60 HZ rated.  The frame and current ratings 

shall be as indicated on the Drawings. 
2. Circuit breaker trip functions shall include adjustments for continuous amperage, 

long time pickup and delay, instantaneous, and ground-fault pickup and delay.  
Fault indication shall be provided on the trip unit for overload, short time, short 
circuit, and ground fault conditions. 

3. Breaker(s) must carry a UL 429 Listing, be rated for 100% continuous duty, 
approved for reverse connection, and shall be stationary mounted, suitable for 
manual operation.  Breaker(s) must carry an individual serial number with 
factory-maintained production and test records. 
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4. The breaker operating mechanism shall be a true two-step stored energy 
mechanism that shall provide a five cycle maximum closing time.  Separate 
indicators shall be provided to show charged/discharged status of the mechanism 
and open/closed status of the breaker’s contacts.  The breaker mechanism shall 
enable to be discharged without closing the main contacts.  The manual charging 
handle shall be interlocked with the manual close button to prevent simultaneous 
operation.  

 
D. Provide fused switch(es) 

 
1. Switch(es) shall be 600V AC, 50/60 HZ rated and shall be UL Listed for 

application at 100% of their continuous current rating.  The current rating shall be 
as indicated on the Drawings. 

2. Switch(es) shall be bolted pressure contact, load interrupting, fast-acting stored 
energy type, fused devices.  The contact interrupting capacity shall be 12 times 
the continuous current rating and 200,000 AIC for the combination of switch and 
fuse.  The switch shall have electrical trip mechanism. 

3. Fast-acting current limiting fuses shall be installed in each ungrounded leg of the 
switch. 

4. Switch shall be equipped with “blown fuse” protection to automatically trip 
switch upon loss of any fuse. 

5. Switch shall be equipped with factory installed ground fault sensing system and 
indication. 

 
2.5 DISTRIBUTION PROTECTIVE DEVICES 
 

A. Provide molded case circuit breakers 
 

1. Circuit breakers shall be provided with trip rating, poles and minimum 
interrupting rating as indicated on the Drawings or specified herein.   

2. Circuit breakers 600 amps or less shall be of the quick-make, quick-break, trip-
free thermal magnetic type. 

3. Circuit breakers greater than 600 amps shall be of the quick-make, quick-break, 
trip-free, solid state type.  Solid state breaker trip functions shall include 
adjustments for continuous amperage, long time pickup and delay, instantaneous, 
and ground-fault pickup and delay. 

4. Circuit breakers shall be bolted to the switchboard bus. 
5. Provide shunt trip device to electrically trip circuit breakers where indicated on 

the Drawings. 
 
2.6 AUXILIARY EQUIPMENT 
 

A. Identification 
 

1. Refer to Section 26 00 00 - Electrical General for nameplate requirements. 
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PART 3 - EXECUTION 
 
3.1 INSTALLATION 
 

A. Install switchboard on 3" high concrete pad, the horizontal dimensions of which shall 
exceed the base dimensions of the switchboard by 3" on all sides. 

 
B. Lace and group conductors installed with nylon tie straps.  Only one conductor shall be 

installed under each terminal.  Form and train conductors in enclosure neatly parallel and 
at right angles to sides of box.  Un-insulated conductor shall not extend beyond 1/8" from 
terminal lug. 

 
C. Do not splice conductors in switchboard.  Where required, install junction box adjacent to 

enclosure and splice or tap conductors in box.  Refer to number of conductors in a 
conduit limitation defined in the conductors and cables section of the Specifications and 
do not exceed. 

 
D. Maintain conductor phase color code requirement described in the conductors and cables 

section of the Specifications. 
 
E. Switchboard name/designation shall be labeled per the requirements of Section 26 00 00 - 

Electrical General 2.02 A, as well as each individual feeder breaker/fused switch and 
branch circuit breaker/fused switch. 

 
F. Any circuit breaker provided with arc energy reducing maintenance switch shall be 

labeled “BREAKER IS PROVIDED WITH ARC ENERGY REDUCING 
MAINTENANCE SWITCH”.  Labeling shall be per the requirements of Section 26 00 
00 – Electrical General 2.02A. 

 
3.2 CLEANING AND ADJUSTMENT 
 

A. After completion, clean the interior and exterior of dirt, paint and construction debris. 
 

B. Circuit breaker adjustments shall be performed as directed by the Engineer at projection 
completion. 

 
 

END OF SECTION 
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SECTION 262416 
 

PANELBOARDS 
 
 
PART 1 - GENERAL 
 
 
1.1 GENERAL REQUIREMENTS 
 

A. All work specified herein shall be accomplished in accordance with the applicable 
requirements of Section 26 00 00 - Electrical General. 

 
B. Provide the panelboards indicated on the Drawings complete with overcurrent protection 

devices and spaces. 
 
C. This section includes panelboards and distribution panelboards and associated auxiliary 

equipment rated 600 V or less as shown on the drawings. 
 
D. Refer to panel schedule and one-line power diagram on drawings for specific 

requirements of each panel. 
 
1.2 WORK INCLUDED 
 

A. The work under this section shall include all labor, materials, accessories, services and 
equipment necessary to furnish and install panelboards, complete, as indicated on the 
Drawings and as specified herein. 

 
B. Equipment schedules and specifications are based on the one manufacturer listed in the 

schedule.  Other manufacturers of equal quality and performance may be submitted to the 
Engineer for review.  When substitution of equipment is made, the Contractor shall be 
responsible for the costs of any item and engineering and construction revisions 
necessary in his or any other contract or trade that may be required to satisfy plans and 
specifications. 

 
1.3 QUALITY ASSURANCE 
 

A. Panels shall be factory assembled. 
 
B. Coordination:  Coordinate installation with architectural and structural features, 

equipment installed under other sections of the Specifications and electrical equipment to 
ensure panel access and so that clearance minimums are provided. 

 
C. Components and installation shall be in accordance with NFPA 70, “National Electrical 

Code,” NEMA PBI, “Panelboards” and UL67 and UL50. 
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D. Panelboards and load centers shall be listed and identified for use with 75 degrees C rated 
conductors. 

 
1.4 SUBMITTALS 
 

A. Refer to Section 26 00 00 - Electrical General for submittal requirements. 
 

B. Manufacturers Product Data: 
 

1. Submit material Specifications and installation data for products specified under 
Part 2 - Products to include: 
a. Overcurrent protection devices 
b. Panelboards 

 
C. Shop Drawings:  Submit shop drawings to indicate information not fully described by the 

product data to indicate compliance with the Contract Drawings. 
 

1. Include electrical characteristics and ratings for each panelboard with dimensions, 
mounting, bus material, voltage, ampere rating, mains, poles and wire connection, 
and any accessories.  Indicate method of ground bus attachment to enclosure. 

2. Include bussing diagram indicating each bussing overcurrent protection device 
position. 

3. Provide a schedule indicating overcurrent protection device type, trip and size, 
poles, frame type, interrupting capacity. 

 
1.5 SHORT CIRCUIT AND COORDINATION STUDY 
 

A. Overcurrent protective devices shall be selectively coordinated for distribution systems 
serving multiple elevators, for faults with durations at 0.01 seconds.   

 
B. Manufacturer of switchboards and panelboards shall provide a short circuit and 

coordination study for: 
 

1. Distribution systems required to be selectively coordinated that contain circuit 
breakers.  

2. Distribution systems containing breakers with adjustable trip settings. 
3. Distribution systems requiring arc-flash analysis. 

 
C. Where required for selective coordination purposes, the coordination study shall be 

included in the shop drawing submittals for the equipment. 
 
D. Load center trims shall be factory-painted white. 
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1.6 ARC FLASH SAFETY 
 

A. The Contractor shall furnish an Arc Flash Hazard Analysis Study per NFPA 70E - 
Standard for Electrical Safety in the Workplace, reference Article 130.3 and Annex D, 
and IEEE 1584 – Guide for Performing Arc Flash Hazard Calculations. 

 
B. Arc Flash Hazard Analysis 

 
1. Manufacturer of panelboards shall provide an arc flash hazard analysis for the 

electrical distribution system.  Include this study in the shop drawing submittals 
for the equipment. 

2. The arc flash hazard analysis shall be performed according to the IEEE 1584 
equations that are presented in NFPA70E-2004, Annex D. 

3. When appropriate, the short circuit calculations and the clearing times of the 
phase overcurrent devices will be retrieved from the short-circuit and coordination 
study model.  Alternative methods shall be presented in the proposal. 

4. The flash protection boundary and the incident energy shall be calculated and 
reported at all significant locations in the electrical distribution system 
(panelboards) where work could be performed on energized parts. 

5. The arc flash hazard analysis shall include all MV, 575v, and 480v locations and 
locations in 240 volt and 208 volt systems rated 400 amps and above. 

6. Safe working distances shall be specified for calculated fault locations based upon 
the calculated arc flash boundary considering an incident energy of 1.2 cal/cm2. 

7. The arc flash hazard analysis shall include calculations for maximum and 
minimum contributions of fault current magnitude.  The minimum calculation 
shall assume that the utility contribution is at a minimum and shall assume a 
minimum motor load.  Conversely, the maximum calculation shall assume a 
maximum contribution from the utility and shall assume motors to be operating 
under full-load conditions. 

8. Arc flash computation shall include both line and load side of main breaker 
calculations, where necessary. 

9. Arc flash calculations shall be based on actual overcurrent protective device 
clearing time.  Maximum clearing time will be capped at 2 seconds based on 
IEEE 1584-2002 section B.1.2. 

10. The report shall indicate incident energy and flash protection boundary 
calculations as follows: 
a. Arcing fault magnitude 
b. Device clearing time 
c. Duration of arc 
d. Arc flash boundary 
e. Working distance 
f. Incident energy 
g. Hazard risk category 
h. Recommendations for arc flash energy reduction 
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C. Arc Flash Warning Labels 
 

1. Contractor shall field-install arc flash labels on equipment that includes the 
available incident energy and required personnel protective equipment (PPE). 

2. The vendor shall provide a 3.5 in. x 5 in. thermal transfer type label of high 
adhesion polyester for each work location analyzed. 

3. The label shall have an orange header with the wording, “WARNING, ARC 
FLASH HAZARD,” and shall include the following information: 
a. Location designation 
b. Nominal voltage 
c. Flash protection boundary 
d. Hazard risk category 
e. Incident energy 
f. Working distance 
g. Engineering report number, revision number and issue date 

4. Labels shall be machine-printed, with no field markings. 
5. Arc flash labels shall be provided in the following manner and all labels shall be 

based on recommended overcurrent device settings: 
a. For each 600, 480 and applicable 208 volt panelboards and disconnects, 

one arc flash label shall be provided. 
6. Labels shall be field-installed by the engineering service division of the 

equipment manufacturer. 
 

D. Arc Flash Training 
 

1. The equipment vendor shall train personnel of the potential arc flash hazards 
associated with working on energized equipment (minimum of 4 hours).  
Maintenance procedures in accordance with the requirements of NFPA 70E, 
Standard for Electrical Safety Requirements for Employee Workplaces, shall be 
provided in the equipment manuals.  The training shall be certified for continuing 
education units (CEUs) by the International Association for Continuing Education 
Training (IACET). 

 
PART 2 - PRODUCTS 
 
2.1 MANUFACTURERS 
 

A. Panelboard manufacturer shall be: 
 

1. Siemens  
2. Square D 
3. General Electric 
4. Cutler-Hammer 

 
B. Coordination panelboard manufacturer (fusible panelboards) shall be: 
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1. Cooper Bussman 
2. Mersen 

 
2.2 GENERAL REQUIREMENTS 
 

A. All panels and overcurrent protection devices shall be UL Listed and bear a UL Label.  
Where panel serves as service entrance equipment, panel shall bear a UL Label indicating 
suitability as service entrance equipment. 

 
B. Panels shall be of the dead front safety type. 
 
C. Provide panels complete with factory assembled circuit breakers or fuses connected to the 

bus bars in the positions shown on the panel schedules. 
 
D. Provide all panelboards fully rated to the A.I.C. ratings noted on the schedules, but not 

less than 10,000 amperes for 120/208 volt panelboards and not less than 14,000 amperes 
for 277/480 volt panelboards.  All devices in a panelboard shall be rated for the A.I.C. 
ratings shown for the panelboard. 

 
2.3 BUSSING AND INTERIORS 
 

A. All bus bars shall be aluminum.  Main lugs and main overcurrent protection devices shall 
be UL approved for copper or aluminum conductors and shall be of a size range for the 
conductors indicated on the drawings.  Each panel shall contain a full size grounding bus.  
All panelboards shall contain a full size insulated neutral bus unless otherwise indicated 
on the drawings. 

 
B. The neutral and ground bus shall have a sufficient number of lugs to singularly terminate 

each individual conductor requiring a connection. 
 
C. Where designated on panel schedule as “space,” include all necessary bussing, device 

support and connections.  Provide blank cover for each space. 
 
D. Where specified or indicated on the drawings, provide sub-feed lugs adjacent to the 

mains or feed-through lugs opposite end of mains and increase box heights to provide 
additional cable bending and termination space.  Lugs to be the same size and capacity as 
mains and rated for aluminum or copper conductor terminations. 

 
2.4 ENCLOSURES 
 

A. Panelboard width shall not be less than twenty inches unless indicated on the drawings 
(32" minimum for distribution panelboards). 

 
B. Provide concealed captive clamping devices, concealed hinges and chrome lock for all 

flush mounted panels.  Key all panels throughout project alike. 
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C. Where two section panels are required, both sections shall have fully rated bus, separate 
cabinets connected by conduit nipples.  Interconnect sections with copper conductors 
with ampacity equal to rating of main bus.  Route phase and neutral conductors together 
between panels.  Provide separate trims for each section. 

 
D. Panelboard trims for surface mounted panelboards shall be continuously hinged on one 

side so that when opened, wiring gutters are completely exposed. 
 
E. Provide a label for each branch circuit, feeder, and main circuit breaker in distribution 

panels, permanently attached per the requirements of Section 26 00 00 - Electrical 
General, 2.02A. 

 
F. Cabinets, flush or surface mounted as indicated.  NEMA PB-1, Type 1 enclosure, except 

where the following enclosure requirements are indicated: 
 

1. NEMA 250, Type 3R - Raintight. 
2. NEMA 250, Type 3S - Raintight and dust tight. 
3. NEMA 250, Type 4X - Corrosion-resistant stainless steel enclosure, watertight, 

dust tight, and resistant to oil and coolant seepage.  This type shall be used in 
kitchen areas. 

4. NEMA 250, Type 12 - Dust tight, dripproof, and resistant to oil and coolant 
seepage. 

 
G. Enclosure shall be fabricated with galvanized steel.  Trims shall have electrostatic applied 

ANSI gray enamel finish and adjustable indicating trim clamps for securing trim to the 
enclosure.  Screwed-on trims shall not be acceptable.  Trim shall have an angle support 
along the bottom serving as a support between trim and enclosure for safe installation and 
removal of trim. 

 
H. Exterior Panels:   Panelboards mounted outside of building shall be in NEMA type 3R 

enclosures.  Panelboards shall have in addition to the standard specified items the 
following: 

 
1. Piano hinge 
2. Seams continuously welded 
3. Rolled lip around door and cabinet 
4. No knockouts or holes  
5. Neoprene gaskets on inside of door 
6. Stainless steel hardware 
7. Drip hood at top above door 

 
2.5 CIRCUIT BREAKERS 
 

A. Interrupting rating of all circuit breakers in panelboards shall have UL rating of not less 
than the RMS symmetrical amps indicated on the Drawings at system voltage.  Series 
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rated devices are acceptable with the following exceptions:  devices used in distribution 
serving emergency, standby and multiple elevator loads (selective coordination). 

 
B. Circuit breakers shall be provided with trip rating and poles as indicated on the drawings 

or specified herein. 
 
C. Multi-pole breakers shall be common trip and common reset; tie handle connection 

between single pole breakers is not acceptable. 
 
D. Branch circuit breakers in lighting and appliance panels shall be quick-make, quick-

break, thermal magnetic type bolted to the bus.  Circuit breakers in distribution type panel 
boards shall be bolted to the bus. 

 
E. Provide the following special devices and accessories when indicated on the drawings or 

specified herein. 
 

1. Ground fault interrupting circuit breakers (GFI) where indicated on the drawings. 
2. Provide handle lock-on device (to prevent manually turning off device without 

removal) for all overcurrent devices where indicated on panelboard schedules, 
and for those protecting circuits serving fire alarm equipment, and for those 
dedicated for powering emergency battery-powered unit equipment. 

3. Provide UL Listed “SWD” switching duty circuit breakers on the devices 
indicated on the drawings. 

4. Provide shunt trip device for electrically tripping circuit breakers indicated on the 
drawings. 

5. Overcurrent protective devices for fire alarm circuits shall have handles that are 
factory-marked in the color red. 

 
2.6 LOAD CENTERS 
 

A. Individual apartment unit panels shall be “Load Center” type of amperage indicated on 
drawings. 

 
B. Branch breakers shall be plug-in type. 
 
C. Arc-fault circuit breakers shall protect 15- and 20-amp branch circuits in dwelling units 

serving lighting, receptacles and smoke detectors except for those located in bathrooms, 
garages and outdoors. 

 
D. Load center trims shall be factory-painted white. 

 
2.7 FUSIBLE COORDINATION PANELBOARDS 
 

A. Interrupting rating of all fuses in panelboards shall have UL rating of not less than the 
RMS symmetrical amps indicated on the Drawings at system voltage.   

 



 Panelboards 
 

Crescent Bishop Arts, Dallas, Texas  
JSE Project No. 1530868                                 26 24 16-8                               12 October 2016 

B. Fusible panelboards shall be listed to UL 67. 
 
C. Furnish 10% or minimum of three fuses of each rating and type of fuse installed, in 

addition to any spares indicated in schedule. 
 
D. Panelboard overcurrent device interrupting ratings shall be fully rated for the maximum 

available fault current and have a U.L. listed interrupting rating of 300kA and CSA 
certified interrupting rating of 200kA. 

 
E. Panelboard circuits 100A and less shall incorporate overcurrent protection and branch-

circuit disconnecting means into a single integrated component. 
 
F. Interiors shall be factory assembled. 
 
G. Panelboard shall be equipped with a six-space spare fuse compartment for storing 

replacement branch circuit fuses. 
 
H. Bus bars shall be tin-plated copper. 
 
I. Neutrals shall be fully rated. 
 
J. Where equipped with main disconnect, permanently installed lockout means shall be 

provided on the disconnect for lockout tag procedures. 
 
K. Main disconnect shall be quick-make, quick-break type. 
 
L. A listed SPD shall be provided in or on emergency system panelboards. 
 
M. Main and Branch Overcurrent Protection 
 

1. All overcurrent protective devices shall have a minimum U.L. listed interrupting 
rating of 300kA and CSA Certified interrupting rating of 200kA. 

2. Main overcurrent protective devices shall be 600Vac UL Listed minimum 300kA 
IR and CSA Certified minimum 200kA IR Class J time-delay fuses or Class J 
performance fuses. 

3. Branch circuit overcurrent protection shall be 600Vac UL Listed minimum 300kA 
IR and CSA Certified minimum 200kA IR finger-safe fuse with Class J 
performance fuses. 

4. Where panelboard main fuses are installed, fuses in panelboard branch circuits 
shall selectively coordinate with main fuses for all overcurrents up to 200kA. 

 
N. Branch fused disconnects 

 
1. Device shall have visible ON/OFF indication with colored and international 

symbol markings. 
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2. Device shall provide open fuse indication permanently installed neon indicating 
light. 

3. Device shall be UL and cUL Listed 600Vac/200kA or 125Vdc/100kA 
voltage/short-circuit current rating, load-break disconnect with amp ratings and 
number of poles as indicated on the panelboard schedule. 

4. Fuse and disconnect assembly shall be a finger-safe component with trim 
installed. 

5. Fuse and disconnect shall be interlocked to disallow fuse removal while fuse 
terminals are energized. 

6. No special tools shall be required for fuse removal. 
7. Devices shall have bolt-on style bus connectors. 
8. Device housing shall be clearly marked with device amperage. 
9. Device shall provide fuse amp rating rejection at the following ampacities to 

ensure continued circuit protection at the specified circuit rating:  15A, 20A, 30A, 
40A, 50A, 60A, 70A, 90A and 100A. 

 
PART 3 - EXECUTION 
 
3.1 INSTALLATION 
 

A. Provide from each flush mounted panelboard four (4) 3/4" empty conduits stubbed out 
above ceiling line and capped (not applicable to living unit load centers). 

 
B. Install panelboards in accordance with NEMA PB1.1, “General Instructions for Proper 

Installation, Operation and Maintenance of Panelboards Rated 600 Volts or Less” and 
manufacturer’s written installation instructions. 

 
C. Mount panelboards with top circuit breaker not more than 6'-6" above finished floor. 
 
D. Only one conductor installed under terminal of individual circuit breakers.  Form and 

train conductors in panel enclosure neatly parallel and at right angles to sides of box.  Un-
insulated conductor shall not extend beyond one-eighth inch from terminal lug. 

 
E. Do not splice conductors in panels.  Where required, install junction box adjacent to 

panel and splice or tap conductors in box. 
 
F. Mounting and Support 

 
1. Mounting 

a. Enclosure shall be secured to structure by a minimum of four (4) fastening 
devices.  Panelboards 600 amp and larger shall be secured by a minimum 
of eight (8) devices.  A 1.5 inch minimum diameter round washer shall be 
used between head of screw or bolt and enclosure. 

b. Enclosures shall be mounted where indicated on the drawings or specified 
herein.  Support from the structure with fastening device specified. 

c. Attach enclosure directly to masonry, concrete, or wood surfaces. 
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d. Mounted enclosure on metal channel (strut), which is connected to 
structure with fastening device specified, for installation on steel structure 
or sheet rock walls. 

 
G. Maintain conductor phase color code requirements described in the conductors and cables 

section of the specifications. 
 
H. A typewritten branch circuit directory (based on as-built conditions) shall be provided for 

each panelboard and load center, permanently mounted on inside of door in a transparent, 
protective cover.  Room number(s) or room name(s) shall be included in the circuit 
description in coordination with the final naming/numbering scheme for the project (e.g. 
“Office Receptacles” shall read “Office Receptacles – Rm. 202, 203”). 

 
I. Any circuit breaker provided with arc energy reducing maintenance switch shall be 

labeled “BREAKER IS PROVIDED WITH ARC ENERGY REDUCING 
MAINTENANCE SWITCH”.  Labeling shall be per the requirements of Section 26 00 
00 – Electrical General 2.02A. 

 
J. Install panelboard ground fault circuit interrupter devices in accordance with installation 

guidelines of NEMA 289, “Application Guide for Ground Fault Circuit Interrupters.” 
 
K. Tighten electrical connectors and terminals, including grounding connections, in 

accordance with manufacturer’s published torque-tightening values.  Where 
manufacturer’s torque values are not indicated, use those specified in UL 486A and UL 
486B. 

 
L. Mounting of all panelboards and all hardware used for mounting shall be in accordance 

with the seismic criteria per the applicable building code.   
 
M. Fusible coordination panelboards shall be shipped without branch circuit fuses installed.  

Branch circuit fuses shall be shipped separately with the chassis.  Where main fuses are 
specified 100A or greater, equipment shall be shipped with main fuses installed. 

 
 

END OF SECTION 
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SECTION 262713 
 

MODULAR METERING EQUIPMENT 
 
 
PART 1 - GENERAL  
 
 
1.1 SECTION INCLUDES 
 

A. Utility Company Furnished Metering Equipment:  Install all current transformers, kWh 
and/or demand meters, and associated metering equipment furnished by the electric 
service utility per utility company standards. 

 
B. Contractor Furnished Metering Equipment:  Furnish and install the modular metering 

equipment and service equipment per the Contract Documents, National Electrical Code, 
and the utility company standards. 

 
1.2 REFERENCES 
 

A. ANSI C12.1, American National Standard Code for Electricity Metering. 
 
B. Unless noted otherwise, the equipment shall be UL Listed as suitable for use as service 

entrance equipment. 
 
C. Utility company metering standards.  The Contractor shall coordinate supply voltage and 

phase, and output voltage and phase with the electrical utility company and the Contract 
Documents. 

 
1.3 EQUIPMENT DESCRIPTION 
 

A. The wall floor mounted metering system shall be indoor NEMA 1 for those in the wood 
frame construction and outdoor NEMA 3R in the Garage and concrete podium 
construcxtion, and installed with clearances per NEC Article 110. 

 
B. The metering equipment shall be surface mounted. 

 
1.4 DELIVERY, STORAGE, AND HANDLING 
 

A. Store the equipment and materials in an indoor location with controlled temperature and 
humidity, as recommended by the manufacturer. 

 
1.5 WARRANTY 
 

A. The manufacturer shall provide a 3-year (minimum) limited warranty for repair and 
replacement of the equipment. 
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PART 2 - PRODUCTS  
 
2.1 MANUFACTURER 
 

A. Contractor-furnished metering equipment shall be Cutler-Hammer, General Electric 
Company, Siemens Energy and Automation, Square D, or approved equal. 

 
B. The Metering Equipment shall be furnished by the same supplier as the electrical 

distribution equipment.  The equipment supplier shall be responsible for coordinating the 
installation and calibration of the metering equipment with the electrical distribution 
equipment.  

 
2.2 MATERIALS 
 

A. The metering equipment shall have an AIC rating as shown on the drawings.  Unless 
noted otherwise, series rated equipment is acceptable. 

 
B. The housing shall be formed and welded code gauge steel.  All components shall be 

factory assembled.  Sockets shall be rated for continuous duty.  
 
C. Blank covers shall be provided for all unused sockets.  If the metering equipment is to be 

energized prior to installation of all meters, provided insulated and sealed blanks for each 
unused socket.  

 
D. For each assembly, the mains service disconnect shall be an integral, circuit breaker. 

 
 
PART 3 - EXECUTION  
 
3.1 EXAMINATION 
 

A. Verify that the connections to the metering equipment are complete, correct, and ready to 
accept the installation of the conductors.  

 
B. Verify field voltages, CT ratios, measurements, etc. are as shown on the Drawings. 

 
3.2 LOCATION 
 

A. Location of the metering equipment shall meet NEC Article 110. 
 
3.3 INSTALLATION 
 

A. Provide pairs of ultraviolet resistant, weatherproof, machine printed adhesive labels to 
identify each meter socket with the corresponding tenant panel.  Lettering shall be black 
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on white or silver background.  Size shall be as approved by the building inspector, and 
Architect. 

 
B. Any circuit breaker rated 1200A or more shall be provided with arc energy reducing 

maintenance switch.  Breaker shall be labeled “BREAKER IS PROVIDED WITH ARC 
ENERGY REDUCING MAINTENANCE SWITCH”.  Labeling shall be per the 
requirements of Section 26 00 00 – Electrical General 2.02A. 

 
C. Install the equipment and all associated sensors, devices, conductors, etc. per the 

manufacturer’s instructions.  Specific attention shall be paid to the manufacturer’s 
instruction on application of voltages.  

 
D. Install required safety labels.  Provide a voltage/phase label at each service disconnecting 

means. 
 
E. Where used as service equipment, provide service ground connection, as shown on the 

electric riser diagram. 
 

3.4 FIELD QUALITY CONTROL 
 

A. Inspect the installed wiring systems for completeness, tightness or terminations, 
grounding, and physical damage. 

 
B. Check tightness of all accessible mechanical and electrical connections.  If and where 

noted, use calibrated electrical meters, and torque wrench(es).  Minimum acceptable 
values shall be as specified in the equipment manufacturer’s instructions. 

 
3.5 ADJUSTING 
 

A. Adjust all controls, settings, OCPDs, access doors, operating handles for free mechanical 
and/or electrical operation as described in the equipment manufacturer’s instructions. 

 
3.6 CLEANING 
 

A. All metering equipment and associated raceway systems shall be cleaned prior to the 
pulling of conductors.  Clean the exposed portions of all conductors within panelboards, 
junction boxes, and other equipment to remove pulling lubricant, construction debris, 
dirt, and shipping materials. 

 
 

END OF SECTION 
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SECTION 262726 
 

WIRING DEVICES 
 
 
PART 1 – GENERAL 
 
 
1.1 GENERAL REQUIREMENTS 
 

A. All work specified herein shall be accomplished in accordance with the applicable 
requirements of Section 26 00 00 - Electrical General. 

 
1.2 WORK INCLUDED 
 

A. The work under this section shall include all labor, materials, accessories, services and 
equipment necessary to furnish and install wiring devices, complete, as indicated on the 
Drawings and as specified herein.  

 
B. Equipment schedules and specifications are based on the one manufacturer listed in the 

schedule.  Other manufacturers of equal quality and performance may be submitted to the 
Engineer for review.  The following manufacturers are allowed: 

 
1. Hubbell 
2. Pass & Seymour 
3. Cooper 
4. Leviton 
5. Thomas & Betts/Steel City 
6. Walker/Wiremold 

 
When substitution of equipment is made, the Contractor shall be responsible for 
the costs of any item and engineering and construction revisions necessary in his 
or any other contract or trade that may be required to satisfy plans and 
specifications. 

 
C. This section includes receptacles, connectors, switches, dimmers, timeclocks and 

coverplates. 
 
1.3 QUALITY ASSURANCE 
 

A. Wiring devices shall comply with applicable sections of NEMA Standard WD-1, NFPA 
70, Article 100. 

 
B. All special purpose receptacles shall be NEMA standard configuration. 

 
C. Comparative devices by acceptable manufacturers are equal. 
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PART 2 - PRODUCTS 
 
2.1 WIRING DEVICE DESCRIPTION AND MANUFACTURER - COMMON AREAS, 

RETAIL AREAS, AMENTIY AREAS 
 

A. Single & Duplex Receptacles (20 Amp) 
 

1. Single or duplex type receptacle as indicated.  125V/20/A/2P/3W/G rating - 
NEMA - 5-20R type. 

2. Face color shall be determined by the Architect and Owner during the submittal 
phase. 

3. Manufacturer 
a. Hubbell  5362 

 
B. GFCI Duplex Receptacles 

 
1. Duplex, feed-thru type ground fault current interrupter receptacle with test/reset 

buttons.  125V/20A/2P/3W/G rating - NEMA 5-20R type conforming to UL 
#498, UL #943 Class A and NEMA #WD1-4.02. 

2. Manufacturer 
a. Hubbell  GF20 Series 

 
C. Isolated Ground Single & Duplex Receptacles 

 
1. Single or duplex type receptacles as indicated.  125V/20A/2P/3W/IG rating - 

NEMA 5-20R type ground internally isolated from receptacle frame and ground 
pigtail or terminal screw. 

2. Manufacturer 
a. Hubbell  IG5352 

 
D. Clock/Flat Screen Receptacles 

 
1. Single type receptacle with a recessed outlet clock hanger type mounting 

coverplate.  125V/15A/2P/3W/G - NEMA 5-15R type. 
2. Manufacturer 

a. Hubbell  RR151CH Series 
 

E. Maintained Contact Switches 
 

1. Provide toggle operated switches SPST, DPST, 3-way or 4-way operation as 
indicated.  277V/20A rating, quiet type, maintained contact, and a green 
hexagonal ground screw or ground pigtail, and side wired. 

2. Manufacturer 
a. Hubbell  1221 Series (Color to match receptacles). 
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F. Momentary Contact Switches 

 
1. Provide toggle or key operated switches as indicated with single circuit, 3-

position center-off operation.  277V/20A rating, quiet type, momentary contact, 
spring loaded switch, and green hexagonal ground screw or ground pigtail, back 
and side wired. 

2. Manufacturer 
a. Hubbell  HBL 155* (Color to match receptacle). 

 
G. Maintained Contact Slider Type Switch (For Multi-Ganging with Dimmers) 

 
1. Slide-operated switch (to match dimmer), single pole, 3-way or 4-way operation 

as indicated, 120/277V, 20A rating. 
2. Manufacturer 

a. Leviton  Monet Series 
b. Lutron   Nova T Series 

 
H. Slider Type Wall Box Dimmers 

 
1. Slide operated AC solid state type dimmer with positive ON/OFF switching, 

integral surge protection, voltage stabilized output, RFI filtered and maximum 
lighting level adjustment.  120V/60Hz, unless noted otherwise, with lettering 
and/or nameplate as indicated.  Dimmers shall have lowest profile available 
(wattage permitting). 

2. Manufacturer 
 

 Load Type 
 Incandesce

nt/ 
Halogen 

Dimmable 
CFL/LED 

(screw base) 
Magnetic 

low voltage 
Electronic 

low voltage 

0-10V 
Fluorescent/ 

LED 
Lutron Nova 
T Series 

NT-600-
XX 

NTCL-253P-
XX 

NTLV-600-
XX 

NTELV-600-
XX 

NTSTV-DV-
XX 

Leviton 
SureSlide 
Series 

6673-10X 6672-1LX 6611-PX 6615-P0X  
 

Leviton 
Renoir Series 

    AWSMG-
7DW 

 
I. Illuminated Toggle Switches 

 
1. Single pole, 3-way or 4-way, as indicated, conforming to UL #20, NEMA #WDI-

3.02 and F.S. #W-S-896E.  277V/20A rating, quiet type, maintained contact, and 
a green hexagonal ground screw or ground pigtail, back and side wired.  Red 
colored toggle to glow when switch is on. 

2. Manufacturer 
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a. Hubbell  HBL 1221PL 
 

J. Weather-Resistant Receptacles 
 

1. All 15- and 20-amp receptacles installed in damp or wet locations shall be listed 
weather-resistant type. 

 
K. Tamper-Resistant Receptacles 

 
1. All 125-volt, 15- and 20-amp receptacles in guest rooms and guest suites shall be 

listed tamper-resistant receptacles. 
 
 
2.2 WIRING DEVICE DESCRIPTION AND MANUFACTURER – DWELLING UNITS 
 

A. Duplex Receptacles (15 Amp) 
 

1. 125V/15A/2P/3W/G rating - NEMA 5-15 R type, duplex receptacle with green 
hexagonal ground screw, mounting frame with plaster ears, back and side wired. 

2. Face color shall be as determined by the Architect and Owner during the 
submittal phase. 

3. Manufacturer 
a. Leviton  T5820-* Series 
b. Hubbell 

 
B. GFCI Duplex Receptacles 

 
1. Duplex, feed-thru type ground fault current interrupter receptacle with test/reset 

buttons.  125V/20A/2P/3W/G rating - NEMA 5-20R type conforming to UL 
#498, UL #943 Class A and NEMA #WD1-4.02. 

2. Manufacturer 
a. Leviton  T7899 or approved equal 
b. Hubbell 

 
C. Clock/Flat Screen Receptacles 

 
1. Single type receptacle with a recessed outlet clock hanger type mounting 

coverplate.  125V/15A/2P/3W/G - NEMA 5-15R type. 
2. Manufacturer 

a. Leviton  5320-* Series 
b. Hubbell  RR151CH Series 

 
D. Maintained Contact Switches 
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1. Provide toggle operated switches SPST, DPST, 3-way or 4-way operation as 
indicated.  277V/20A rating, quiet type, maintained contact, and a green 
hexagonal ground screw or ground pigtail, back and side wired. 

2. Manufacturer 
a. Leviton  1451-2 (Color to match receptacles) 
b. Hubbell  RS115 Series 

 
E. Maintained Contact Slider Type Switch (For Multi-Ganging with Dimmers) 

 
1. Slide-operated switch (to match dimmer), single pole, 3-way or 4-way operation 

as indicated, 120/277V, 20A rating. 
2. Manufacturer 

a. Leviton  Monet Series 
b. Lutron   Nova T Series 

 
F. Slider Type Wall Box Dimmers 

 
1. Slide operated AC incandescent solid state type dimmer with positive ON/OFF 

switching, integral surge protection, voltage stabilized output, RFI filtered and 
maximum lighting level adjustment.  120V/60Hz, unless noted otherwise, with 
lettering and/or nameplate as indicated.  Dimmers shall have lowest profile 
available (wattage permitting). 

2. Manufacturer 
 

 Load Type 
 Incandesce

nt/ 
halogen 

Dimmable 
CFL/LED 

(screw base) 
Magnetic 

low voltage 
Electronic 

low voltage 

0-10V 
Fluorescent/ 

LED 
Lutron Nova 
T Series 

NT-600-
XX 

NTCL-253P-
XX 

NTLV-600-
XX 

NTELV-600-
XX 

NTSTV-DV-
XX 

Leviton 
SureSlide 
Series 

6673-10X 6672-1LX 6611-PX 6615-P0X  
 

Leviton 
Renoir Series 

    AWSMG-
7DW 

 
G. Illuminated Toggle Switches 

 
1. Single pole, 3-way or 4-way, as indicated, conforming to UL #20, NEMA #WDI-

3.02 and F.S. #W-S-896E.  277V/20A rating, quiet type, maintained contact, and 
a green hexagonal ground screw or ground pigtail, back and side wired.  Lighted 
toggle to glow when switch is off. 

2. Manufacturer 
a. Leviton  1461-LHC 
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H. Tamper-Resistant Receptacles 
 

1. All 125-volt, 15- and 20-amp receptacles in a dwelling unit shall be listed tamper-
resistant receptacles. 

 
I. Weather-Resistant Receptacles 

 
1. All 15- and 20-amp receptacles installed in damp or wet locations shall be listed 

weather-resistant type. 
 

J. Tamper-Resistant Receptacle with USB Chargers 
 

1. Device shall include two 15-amp tamper-resistant receptacles and two 5-volt DC 
USB 2.0 and 3.0 compatible charging ports. 

2. Where shown on drawings as ground-fault protected, device shall be wired from 
load-side of a GFCI receptacle. 

3. Manufacturer 
a. Pass & Seymour TM826USB*CC6 

 
2.3 COVERPLATE DESCRIPTION AND MANUFACTURER - COVERPLATES 
 

A. Flush Mounted Interior Receptacle/Switch Coverplates 
 

1. Single or multi-gang to match device type.  Medium size (4-7/8" min.), standard 
depth, smooth finish with nylon material. 

2. Color to match device color. 
3. Coverplates in mechanical/electrical equipment rooms and high abuse areas shall 

be stainless steel, non-magnetic. 
4. Manufacturer 

a. Hubbell  NPJ Series (nylon) 
b. Hubbell  SS Series (stainless steel) 

 
B. Weatherproof Device Coverplates 

 
1. Provide weatherproof “in use” cast aluminum lockable covers.  Plastic covers are 

allowed on dwelling balconies. 
a. Hubbell  WP Series 
b. Thomas & Betts Russell Stoll Series 

 
C. Multi-Outlet Raceway 

 
1. Product Description 

a. Two-piece rectangular surface raceway of length as prescribed.  Stainless 
steel type 304 housing complete with all bends, fittings, couplings, caps 
and mounting hardware. 
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b. Single 15A/125V grounding outlets UL Labeled and full length ground 
wire. 

c. Outlets 18" on centers starting no less than 9" from end. 
d. Maximum of six outlets per circuit.  Where two or more circuits are 

utilized the outlets shall be on alternate circuits. 
2. Manufacturers 

a. Walker/Wiremold 
b. Hubbell 

 
2.4 MISCELLANEOUS ITEMS  
 

A. Time Switches 
 

1. Electronic Astronomical Schedule Type 
a. 365 day scheduling, solid state, skip-a-day feature, daylight saving 

changeover, leap year adjusted with capacitor backup, DPDT-120V/20A 
rated contacts, light sensor input. 

b. Acceptable Manufacturer 
1) Tork DZS Series (channels as required) 

 
B. Photoelectric Control Switches 

 
1. Product Description 

a. Raintight photoelectric self-contained control for switching. 
b. Die-cast housing with adjustable sensor. 

2. Manufacturers 
a. AMF/Paragon 
b. Tork 2100 Series 

 
C. Lighting Contactor 

 
1. Product Description 

a. Multi-pole contactor for switching branch circuit tungsten and ballast 
lighting and resistant heating loads. 

b. Number of poles as indicated (paralleling multiple contactors is 
acceptable), poles rated for 20 amperes @ 600V continuous duty. 

c. Mechanically held contactor with coil clearing contacts, operating coil 
voltage to match circuit characteristics. 

d. Housed in panelboard (if indicated). 
 

D. Poke-thru Floor Devices 
 

1. Product Description 
a. Refer to drawings for specific features. 
b. Device shall meet UL 514A requirements for scrubwater test standards. 

2. Manufacturer 
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a. Hubbell 
b. Walker/Wiremold 
c. Thomas & Betts/Steel City 

 
E. Single/Multiple Station Smoke Alarms:  Each sleeping room shall be provided with a 

smoke alarm.  Alarms shall be 120V (with battery back-up) with built-in evacuation horn, 
power-on indicator and auxiliary contact.  Where more than one is installed in a dwelling 
unit, activation of one detector shall trigger all alarms in that unit.  Alarms shall have 
integral alarm silencing feature. For sleeping rooms:  NFPA 72 Chapter 11 requires 
placement no closer than 36" from bathroom door, supply air register, and tip of ceiling 
fan blade 

 
F. Single/Multiple Station Combination Smoke/Carbon Monoxide Alarms:  Each area 

outside of a sleeping room shall be provided with a combination smoke/carbon monoxide 
alarm.  Alarms shall be 120V (with battery back-up) with built-in evacuation horn, 
power-on indicator and auxiliary contact.  Where more than one is installed in a dwelling 
unit, activation of one detector shall trigger all alarms in that unit.  Alarms shall have 
integral alarm silencing feature. Locate outside sleeping rooms or within guestrooms. 

 
PART 3 - EXECUTION 
 
3.1 INSTALLATION 
 

A. All dimmer circuits shall have dedicated neutrals. 
 
B. Install decorative plates on switch, receptacle, and blank outlets when indicated. 
 
C. Install devices and wall plates flush and level. 
 
D. Coordinate the exact location of wiring devices with other trades and architectural 

features.  Do not locate devices on two different architectural finishes such as half on 
wall tile and half on painted surface, unless noted otherwise. 

 
E. Provide plaster rings in areas requiring them due to construction. 
 
F. Where more than one device is indicated, arrange in gangs covered with one coverplate 

per manufacturer’s instructions. 
 
G. Where dimmer(s) and switch(es) are shown adjacent to one another, switch(es) shall be a 

maintained contact switch matching dimmer style, so that a common, multi-gang 
faceplate can be used. 

 
H. Provide 6" long ground wire from grounding lug to all switches and receptacles to a 

screw type bonding device on the conduit or outlet box. 
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END OF SECTION 
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SECTION 262816 
 

DISCONNECT SWITCHES 
 
 
PART 1 - GENERAL 
 
 
1.1 GENERAL REQUIREMENTS 
 

A. All work specified herein shall be accomplished in accordance with the applicable 
requirements of Section 26 00 00 - Electrical General. 

 
1.2 WORK INCLUDED 
 

A. The work under this section shall include all labor, materials, accessories, services and 
equipment necessary to furnish and install disconnect switches, up to 1200 amps, 
complete, as indicated on the Drawings and as specified herein. 

 
B. Equipment schedules and specifications are based on the one manufacturer listed in the 

schedule.  Other manufacturers of equal quality and performance may be submitted to the 
Engineer for review.  When substitution of equipment is made, the Contractor shall be 
responsible for the costs of any item and engineering and construction revisions 
necessary in his or any other contract or trade that may be required to satisfy plans and 
specifications. 

 
C. This section includes fuses. 
 
D. This section includes individually mounted enclosed switches used for the following: 

 
1. Service disconnecting means. 
2. Feeder and branch-circuit protection. 
3. Motor and equipment disconnecting means. 

 
1.3 SUBMITTALS 
 

A. Product Data:  For each type of switch and fuse accessory, and component indicated, 
include dimensions and manufacturer’s technical data on features, performance, electrical 
characteristics, ratings, and finishes. 

 
1.4 QUALITY ASSURANCE 
 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, 
and marked for intended use. 
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B. Comply with NEMA AB 1, NEMA KS 1 and UL 98. 
 
C. Comply with NFPA 70. 
 
D. Comply with NEMA FU 1. 
 
E. Source Limitations:  Provide fuses from a single manufacturer. 

 
1.5 COORDINATION 
 

A. Coordinate layout and installation of switches and components with other construction, 
including conduit, piping, equipment, and adjacent surfaces.  Maintain required 
workspace clearances and required clearances for equipment access doors and panels. 

 
 
 
 
 
 
PART 2 - PRODUCTS 
 
2.1 MANUFACTURERS 
 

A. Manufacturer of fusible and non-fusible switches shall be Cutler-Hammer, General 
Electric, Siemens or Square D Company. 

 
B. Manufacturer of fuses shall be Bussman, Gould Shawmutt or Littelfuse. 

 
2.2 ENCLOSED SWITCHES 
 

A. All disconnect switches shall be heavy duty type with lockable handles (general duty 
allowed for equipment serving dwelling units). 

 
B. Enclosed, non-fusible switch:  NEMA KS 1. 
 
C. Enclosed, fusible switch, 800 A and smaller:  NEMA KS 1 with clips to accommodate 

specified fuses and interlocked with cover in closed position. 
 
D. Furnish and install all safety type disconnecting switches indicated on the drawings, 

specified or required by the National and/or State Electrical Code.  Switches shall be 
externally operable.  If the size is not shown on the drawings, the subcontractor shall size 
the disconnect switch in accordance with name plate data of the equipment they serve. 

 
E. Coordinate with other trades that may provide unit mounted disconnect switches prior to 

submission of bids. 
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F. Safety type disconnecting switches shall be heavy duty, 600 volt industrial type with 
quick-make, quick-break mechanism and interlocking cover which normally cannot be 
opened when the switch is in the “ON” position.  Switches shall be single throw.  Fusible 
switches shall be equipped with fuse clips to receive Bussman fuses.  Switches shall have 
provision for padlocking in the open and closed positions.  The operating handle shall be 
visible in either the on or off position. 

 
G. All fused disconnect switches mounted above 6'-6" shall be hook stick operable. 
 
H. Non-fused “pull-out” disconnects shall be allowed only for HVAC equipment serving 

dwelling units. 
 

2.3 INTERIOR 
 

A. Switch blades shall be operated by rotating shaft directly connected to the operating 
handle mechanism.  Switch blades shall be clearly visible in the open position.  All 
switches shall have clear shields over the incoming line lugs.  Line shields shall be 
attached in such a way that switch blade covers or arc shields need not be removed for 
line installation.  Line and load lugs shall be front removable and suitable for copper or 
aluminum, 60/75 degree wire through 200A sizes, 75 degrees C wire for 400-800A sizes. 

 
B. Current limiting type RK1 dual element time delay fuses shall be furnished and installed 

as necessary; rating shall be shown on drawing. 
 

2.4 ENCLOSURES 
 

A. All switches shall have NEMA type 1 general purpose enclosures unless indicated 
otherwise on the drawings.  NEMA 3R covers shall be side hinged rather than top hinged.  
NEMA 1 and 3R switches through 200A sizes shall tangential knockouts for conduit line 
up against walls.  NEMA 12 enclosures through 200A sizes shall be UL Listed for 
conversion to NEMA 3R usage by opening a factory provided drain hole.  All types of 
enclosures shall have metal nameplates affixed to the cover to show the switch type and 
rating and clearly indicate “ON” and “OFF” direction of handle movement.  Provide hubs 
on all NEMA 4, 4X, or 3R type disconnects. 

 
B. Provide manufacturer’s standard factory applied finish unless otherwise indicated. 
 
C. Provide phenolic engraved nameplate for disconnect switches.   

 
2.5 CONTROL POLE 
 

A. Where required a direct action interlock or control pole shall be affixed to the switch base 
in such a manner as to operate positively and only with the opening and closing of the 
switch power poles. 
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2.6 CARTRIDGE FUSES 
 

A. Characteristics:  NEMA FU 1, nonrenewable cartridge fuse; class and current rating 
indicated; voltage rating consistent with circuit voltage. 

 
 
PART 3 - EXECUTION 
 
 
3.1 EXAMINATION 
 

A. Examine utilization equipment nameplates and installation instructions.  Install fuses of 
sizes and with characteristics appropriate for each piece of equipment. 

 
B. Examine elements and surfaces to receive enclosed switches for compliance with 

installation tolerances and other conditions affecting performance.  Proceed with 
installation only after unsatisfactory conditions have been corrected. 

 
3.2 INSTALLATION 
 

A. Locate disconnect switches to provide working clearance and full accessibility as 
required by the National Electrical Code. 

 
B. Mounting and Support 

 
1. Mounting 

a. Enclosure shall be secured to structure by a minimum of four (4) fastening 
devices.  A 1.5-inch minimum diameter round washer shall be used 
between head of screw or bolt and enclosure. 

b. Enclosure shall be mounted where indicated on the drawings or specified 
herein.  Support from the structure with fastening device specified.  Mount 
with operating handle at 60" AFF, unless other height is indicated. 

c. Attach enclosure directly to masonry, concrete, or wood surfaces. 
d. Mounted enclosure on metal channel (strut), which is connected to 

structure with fastening device. 
e. Where enclosure is not indicated on a wall or structure, construct a metal 

channel (strut) free standing frame secured to floor, pad, or other 
appropriate building structure. 

 
C. Do not splice conductors in enclosure.  Where required install junction box or wireway 

adjacent to enclosure and splice or tap conductors in box.  Refer to number of conductors 
in a conduit limitation defined in the conductors and cables section of the Specifications 
and do not exceed. 
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3.3 CONNECTIONS 
 

A. Install equipment grounding connections for switches with ground continuity to main 
electrical ground bus. 

 
B. Tighten electrical connectors and terminals according to manufacturer’s published 

torque-tightening values.  If manufacturer’s torque values are not indicated, use those 
specified in UL 486A and UL 486B. 

 
3.4 CLEANING 
 

A. On completion of installation, inspect interior and exterior of enclosures.  Remove paint 
splatters and other spots.  Vacuum dirt and debris; do not use compressed air to assist in 
cleaning.   

 
B. Touch up paint all scratched or marred surfaces with factory furnished touch up paint of 

the same color as the factory applied paint. 
 

 
END OF SECTION 
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SECTION 262818 
 

ENCLOSED CIRCUIT BREAKERS 
 
 
PART 1 – GENERAL 
 
 
1.1 GENERAL REQUIREMENTS 
 

A. All work specified herein shall be accomplished in accordance with the applicable 
requirements of Section 26 00 00 - Electrical General. 

 
1.2 WORK INCLUDED 
 

A. The work required under this section of the Specifications consists of installation of 
enclosed circuit breakers up to 800 amps for use on systems 600 volts and below as 
indicated on the drawings.  This Section includes individually mounted enclosed circuit 
breakers used for the following: 

 
1. Service disconnecting means. 
2. Feeder and branch-circuit protection. 
3. Motor and equipment disconnecting means. 

 
B. The work under this section shall include all labor, materials, accessories, services and 

equipment necessary to furnish and install enclosed circuit breakers, complete, as 
indicated on the Drawings and as specified herein. 

 
C. Equipment schedules and specifications are based on the one manufacturer listed in the 

schedule.  Other manufacturers of equal quality and performance may be submitted to the 
Engineer for review.  When substitution of equipment is made, the Contractor shall be 
responsible for the costs of any item and engineering and construction revisions 
necessary in his or any other contract or trade that may be required to satisfy plans and 
specifications. 

 
1.3 SUBMITTALS 
 

A. Product Data:  For each type of circuit breaker accessory and component indicated, 
include dimensions and manufacturer’s technical data on features, performance, electrical 
characteristics, ratings, and finishes. 

 
1.4 QUALITY ASSURANCE 
 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, 
and marked for intended use. 
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B. Comply with NEMA AB 1, NEMA KS 1, UL 98, NEMA Standards Publication AB1-

1975 and Federal Specifications W-C-375B classifications. 
 
C. Comply with NFPA 70. 

 
1.5 COORDINATION 
 

A. Coordinate layout and installation of circuit breakers and components with other 
construction, including conduit, piping, equipment, and adjacent surfaces.  Maintain 
required workspace clearances and required clearances for equipment access doors and 
panels. 

 
 

PART 2 - PRODUCTS 
 
2.1 MANUFACTURERS 
 

A. Manufacturer of enclosed circuit breakers shall be Cutler-Hammer, General Electric, 
Siemens or Square D Company. 

 
2.2 CIRCUIT BREAKERS 
 

A. Molded-Case Circuit Breaker:  NEMA AB 1, with interrupting capacity to meet available 
fault currents. 

 
1. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level 

overloads, and instantaneous magnetic trip element for short circuits.  
 

2.3 ENCLOSURES 
 

A. NEMA 1 enclosures shall be fabricated from sheet steel with ANSI 49 gray baked enamel 
finish.  Knockouts shall be provided in enclosures for circuit breakers through 225A 
frame sizes.  Enclosures shall be provided with a means to padlock the circuit breaker in 
the OFF position. 

 
B. NEMA 3R enclosures shall be fabricated from galvanically treated steel with ANSI 49 

gray baked enamel finish.  Enclosures for circuit breaker through 225A frame sizes shall 
have provisions for interchangeable conduit hubs.  Enclosures shall be provided with a 
means to padlock the plate-type cover closed. 

 
C. Provide manufacturer’s factory applied finish unless otherwise indicated. 
 
D. Provide phenolic engraved nameplate for circuit breakers. 
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PART 3 - EXECUTION 
 
3.1 EXAMINATION 
 

A. Examine elements and surfaces to receive enclosed circuit breakers for compliance with 
installation tolerances and other conditions affecting performance.  Proceed with 
installation only after unsatisfactory conditions have been corrected. 

 
3.2 INSTALLATION 
 

A. Locate enclosed circuit breakers to provide working clearance and full accessibility as 
required by the National Electrical Code. 

 
B. Mounting and Support 

 
1. Mounting 

a. Enclosure shall be secured to structure by a minimum of four (4) fastening 
devices.  A 1.5" minimum diameter round washer shall be used between 
head of screw or bolt and enclosure. 

b. Enclosures shall be mounted where indicated on the drawings or specified 
herein.  Support from the structure with fastening device specified.  Mount 
with operating handle at 60" AFF, unless other height is indicated. 

c. Attach enclosure directly to masonry, concrete, or wood surfaces. 
d. Mounted enclosure on metal channel (strut), which is connected to 

structure with fastening device. 
e. Where enclosure is not indicated on a wall or structure, construct a metal 

channel (strut) free standing frame secured to floor, pad, or other 
appropriate building structure. 

 
C. Do not splice conductors in enclosure.  Where required install junction box or wireway 

adjacent to enclosure and splice or tap conductors in box.  Refer to number of conductors 
in a conduit limitation defined in the conductors and cables section of the Specifications 
and do not exceed. 

 
3.3 CONNECTIONS 
 

A. Install equipment grounding connections for circuit breakers with ground continuity to 
main electrical ground bus. 

 
B. Tighten electrical connectors and terminals according to manufacturer’s published 

torque-tightening values.  If manufacturer’s torque values are not indicated, use those 
specified in UL 486A and UL 486B. 

 
3.4 CLEANING 
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A. On completion of installation, inspect interior and exterior of enclosures.  Remove paint 
splatters and other spots.  Vacuum dirt and debris; do not use compressed air to assist in 
cleaning.  Repair exposed surfaces to match original finish. 

 
B. Touch up paint all scratched or marred surfaces with factory furnished touch up paint of 

the same color as the factory applied paint. 
 
 

END OF SECTION 
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SECTION 264113 
 

LIGHTNING PROTECTION SYSTEM 
 
 
PART 1 – GENERAL 
 
 
1.1 SCOPE 
 

A. The work covered by this section of the specifications consists of the design, labor, 
materials and items of service required for the completion of a functional and unobtrusive 
lightning protection system as approved by the Engineer, and in strict accordance with 
this section of the specifications and any applicable Contract Drawings. 

 
B. If any departure from the Contract Drawings or Submittal Drawings covered below are 

deemed necessary by the Contractor, details of such departures and reasons therefore 
shall be submitted as soon as practicable to the Engineer for approval.  No such 
departures shall be made without the prior written approval of the Engineer. 

 
C. The following specifications and standards of the latest issue form a part of this 

specification:  1) Lightning Protection Institute Installation Code LPI 175; 2) UL 
Standard 96A; 3) ANSI C2-81; 4) NFPA 780. 

 
1.2 QUALITY ASSURANCE 
 

A. The lightning protection system shall conform to the requirements of the Lightning 
Protection Institute and NFPA Standards for Lightning Protection Systems.  The LPI 
System Certification shall be furnished and submitted. 

 
B. The system to be furnished under this specification shall be UL Listed by an approved 

and fully certified manufacturer in good standing of the Lightning Protection Institute.  
All material specified for this work is manufactured by Thompson Lightning Protection, 
Inc., East Coast Lightning, Erico or equal.  

 
1.3 SHOP DRAWINGS 
 

A. Complete shop drawings shall include details and drawings showing the type, size and 
locations of all air terminals, bonding plates, down conductors, conductor fasteners, 
masonry anchors and ground rods shall be submitted to the Engineer for approval prior to 
start of work. 

 
B. Samples and pertinent catalog data shall be submitted to the Engineer for approval upon 

request. 
 
C. Drawings must bear the stamp of the certified master installer designer. 
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D. Copy of certifications of designer must be submitted. 

 
 
PART 2 - PRODUCTS 
 
2.1 STANDARD 
 

A. All equipment used in this installation shall be UL inspected, approved and properly 
labeled. 

 
B. All equipment shall be new, the product of a single manufacturer as outlined above, and 

of a design and construction to suit the application where it is used in accordance with 
accepted industry standards and Code requirements. 

 
C. All materials shall conform to UL-96A Class I requirements. 

 
2.2 EQUIPMENT 
 

A. All materials shall be the minimum size and weight in accordance with LPI and NFPA 
requirements. 

 
B. All vertical conductors shall be copper, and roof-mounted horizontal conductors shall be 

copper or aluminum (conductors must be galvanically compatible with adjoining 
surfaces).  

 
C. Air terminals shall be copper or aluminum (selection to be galvanically compatible with 

adjoining surfaces), and shall project 10" minimum above the object to be protected.  
Locate and space according to LPI and NFPA requirements.  Length and diameter of 
terminals shall be dependent upon material used and installation class. 

 
D. Air terminal bases shall have bolt pressure cable connections and shall be securely 

mounted with stainless steel screws or bolts.  Bases on built-up tar and gravel roofs shall 
be secured properly and shall have a minimum surface contact area of 18.5 sq. inches.  
Crimp type connectors at bases are not acceptable. 

 
E. Ground rods shall be a minimum of 3/4" in diameter and 10'-0" long.  Exothermic 

connections shall be used for below grade installations of rods and cables. 
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PART 3 - EXECUTION 
 
3.1 INSTALLATION 
 

A. The installation shall be accomplished by an experienced installer who is a Certified 
Master Installer of the LPI manufacturer as listed above or his authorized LPI Certified 
Master Installer representative. 

 
B. All equipment shall be installed in a neat workmanlike manner in the most inconspicuous 

manner possible. 
 
C. Ground rods shall be installed 3'-0" from building foundation.  Resistance to ground at 

each ground rod shall not exceed 5 ohms. 
 
D. The number of down conductors, size, type and location of grounds and building 

connections shall be as required by the standards of this specification.  A complete cable 
system with related air terminals, splices, and bonds, etc., shall be used on the roof.  
Down conductors shall be installed in 1-1/4" PVC conduit concealed in or behind 
building walls or columns.  Down conductors shall be connected to ground rods not less 
than 18" below the bottom of the floor slab. 

 
E. Copper equipment shall not be connected to aluminum surfaces except by means of an 

LPI approved bimetal transition fitting.  Lead coating is not to be accepted as a bimetal 
transition. 

 
1. Metals acceptable for use with copper: 

a. Nickel, brass, tin, lead, stainless steel, and monel. 
2. Metals acceptable for use with aluminum: 

a. Magnesium, zinc, galvanized steel, stainless steel, lead, and wrought iron. 
 

F. Bending radius of lightning protection conductors shall not be less than 8", nor shall any 
bend form an angle less than 90 degrees. 

 
G. Metal equipment, piping or other objects within 6' of a lightning conductor shall be 

connected to the lightning protection system. 
 
H. Underground and intermediate ground loop conductors shall be copper. 

 
3.2 COORDINATION 
 

A. All roof mounted mechanical equipment shall be bonded to lightning protection grid. 
 
B. It shall be the responsibility of the lightning protection installer to interconnect with other 

building ground systems, including electrical, water and telephone systems and also to 
ensure that proper arresters have been installed on the power service. 
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C. Lightning protection installer shall obtain approval from the Architect and the roofing 
contractor regarding method of fastening conductors and air terminals to the roof, parapet 
and appurtenances prior to installation.  

 
 

3.3 COMPLETION 
 

A. The lightning protection installer shall secure and deliver the LPI-IP Master Certificate or 
UL Master Label to the project manager for delivery to the Owner upon completion of 
the installation. 

 
B. The Contractor shall also submit copies of as-built shop drawings along with the 

completed LPI Certified System Application. 
 
 

END OF SECTION 
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SECTION 264313 
 

SURGE PROTECTIVE DEVICES (SPD) 
 
 
PART 1 – GENERAL 
 
 
1.1 DESCRIPTION 
 

A. These specifications describe the electrical and mechanical requirements for a hybrid 
high-energy power conditioning filter incorporating surge protective devices and high-
frequency electrical line noise filtering.  The specified unit shall provide effective high-
energy surge protection, surge current diversion, high-frequency attenuation, and line 
control in ANSI/IEEE C62.41.1-2002 environments connected on the load side of the 
facility’s meter or main overcurrent device.  The unit shall be connected in parallel with 
the facility’s wiring system. 

 
1.2 QUALITY ASSURANCE 
 

A. The requirements of the following standards shall become a part of this Specification by 
reference: 

 
1. American National Standards Institute and Institute of Electrical and Electronic 

Engineers (ANSI/IEEE C62.41.1-2002, C62.41.2-2002, and C62.45-2002) 
2. Canadian Standards Association (CSA) 
3. Federal Information Processing Standards Publication 94 (FIPS PUB 94) 
4. National Electrical Manufacturers Association (NEMA) 
5. National Fire Protection Association (NFPA 70 (NEC), 75 and 78) 
6. Underwriters Laboratories Inc. (UL 1449 3rd Edition and 1283) 

 
The unit shall be UL and cUL 1449 3rd Edition Listed as a Surge Protective 

Device. 
 

B. Acceptable Manufacturers 
 

1. Current Technology 
2. Thor Systems 
3. Emerson/ADT 

 
C. Testing:  The unit shall be thoroughly factory-tested before shipment.  Testing of each 

unit shall include but shall not be limited to quality assurance checks, MCOV and 
clamping voltage verification tests. 

 
D. Warranty:  The manufacturer shall provide a minimum 5-year warranty from date of 

shipment against failure when installed in compliance with applicable national/local 
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electrical codes and the manufacturer’s installation, operation and maintenance 
instructions. 

 
E. Submittal Documentation:  Documentation of unit’s UL 1449 3rd Edition Voltage 

Protective Rating (VPR) shall be included as required product data submittal information.  
Manufacturer shall make available upon request certified documentation of applicable 
Location Category Testing in full compliance with ANSI/IEEE C62.41.1-2002, 
C62.41.2-2002, and C62.45-2002 Guidelines.  The manufacturer shall furnish an 
equipment manual with installation, operation, and maintenance instructions for the 
specified unit.  Electrical and mechanical drawings shall be provided by the manufacturer 
which show unit dimensions, weights, mounting provisions, connection details and layout 
diagram of the unit. 

 
 
PART 2 - PRODUCTS 
 
2.1 GENERAL MATERIALS REQUIREMENT 
 

A. The unit shall provide all modes of protection:  line to neutral, line to ground, and neutral 
to ground. 

 
B. High Frequency Tracking Filter:  The unit shall include a UL1283 high-frequency 

extended range tracking filter.  The filter shall reduce fast rise-time, high-frequency, error 
producing transients and electrical line noise to harmless levels, thus eliminating 
disturbances which may lead to system upset. 

 
C. Unit Status Indicators:  The unit shall include solid-state, long-life, externally mounted 

LED visual status indicators that indicate the status of MOV fusing. 
 
D. Transient Counter:  Front cover mounted transient counter (LCD or LED) shall totalize 

surges for all modes. 
 
E. Nominal discharge current rating shall be In 20 kA. 
 
F. Minimum SPD fault current ratings shall be 100Kaic. 

 
 
PART 3 – APPLICATIONS 
 
 
3.1 SERVICE ENTRANCE/MAIN DISTRIBUTION APPLICATIONS 
 

A. The following table will indicate appropriate model numbers based on the electrical 
system ampacity.  Surge current ratings are based on the Site Shield Risk Assessment 
Spreadsheet (TSI 067 3gSSH/r3).   
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B. SPDs connected to service equipment shall be listed as a type 1 SPD per UL1449 3rd 
Edition and shall have integral disconnect switch, and shall be connected to bus on the 
load side of the main switch.   

 
SERVICE ENTRANCE/MAIN DISTRIBUTION APPLICATIONS 

Manufacturers’ Models Electrical System 
Ampacity @ SPD Install 

Point 

Surge Protection 
(kA) 

Current 
Tech 

Thor 
Systems 

Emerson/ 
APT 

Per 
Mode 

Per 
Phase 

TG 300 TSrc 300 560 37 4000 – 6000A 300 600 
TG 250 TSrc 250 560 25 2000 – 3000A 250 500 
TG 200 TSrc 200 460 20 1200 – 1600A 200 400 
TG 150 TSrc 150 460 15 600 – 1000A 150 300 
TG 100 TSrc 100 460 10 125 – 400A 100 200 

 
3.2 PANELBOARDS AND BRANCH PANEL APPLICATIONS 
 

A. As indicated on the Drawings, provide a panelboard with externally mounted SPD with 
high-frequency filtering per requirements listed in this specification.  Provide number of 
breakers, voltage/phases as indicated on the Drawings.  SPD shall physically connect to 
the top or bottom of panelboard allowing for SPD to be repaired or replaced without 
opening the dead front of the panelboard. 

 
B. SPDs connected to Panelboards or Branch Panels shall be listed as a type 1 or type 2 SPD 

per UL1449 3rd Edition and shall be circuit breaker connected. 
 
C. The following table indicates appropriate model numbers based on the electrical system 

ampacity.  Surge current ratings are based on Site Shield Risk Assessment Spreadsheet 
(attached #TSI 067 3gSSH/r3).  SPDs connected to Panelboards and Branch Panels shall 
be listed as a type 1 or type 2 SPD per UL 1449 3rd Edition and shall be 30 Amp circuit 
breaker connected. 

 
PANELBOARDS AND BRANCH PANEL APPLICATIONS 

Manufacturer/Model Nos. Electrical System 
Ampacity @ SPD Install 

Point 

Surge Protection 
(kA) 

Current 
Tech 

Thor 
Systems 

Emerson/ 
APT 

Per 
Mode 

Per 
Phase 

EGPE2 
150 

TSnc 150 440 15 600A 150 300 

EGPE2 
100 

TSnc 100 440 10 125 – 400A 100 200 

EGPE2  
60 

TSnc 050 440 05 Up to 100A 50 100 

 
 



 Surge Protective Devices (SPD) 
 
 

Crescent Bishop Arts, Dallas, Texas  
JSE Project No. 1530868                                 26 43 13-4                               12 October 2016 

PART 4 - EXECUTION 
 
4.1 INSTALLATION 
 

A. Install wiring connection to distribution system as indicated on the Drawings.  Wiring 
length should be kept to an absolute minimum (3' or less) and be as straight as possible. 

 
B. Wire sizes to Service Entrance/Main Distribution SPD should be 4#6, 1#6 G - 1" conduit. 
 
C. Wire sizes to Panelboard and Branch Panel SPD should be as indicated 4#10, 1#10G – 

¾" conduit. 
 
 

END OF SECTION 
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SECTION 265100 
 

LIGHTING 
 
 
PART 1 - GENERAL 
 
 
1.1 DESCRIPTION 
 

A. This section specifies the lighting system requirements. 
 

B. All fixtures shall be current source, provided with lamps ready to use. 
 
1.2 RELATED WORK SPECIFIED ELSEWHERE 
 

A. Refer to another division for the ceiling systems. 
 

B. Lighting system shall be coordinated with the ceilings. 
 
1.3 SUBSTITUTIONS/VALUE ENGINEERING/PRICING 
 

A. Substitution/value engineering requests shall be accompanied by complete manufacturers 
data with model numbers, cut sheets with options indicated, and a full photometric report.  
For exterior lighting, a computer generated point by point calculation shall be provided. 

 
B. All substitution requests shall be submitted in completion to Engineer at least 10 days 

prior to bid date. 
 
C. Pricing for lighting fixtures shall be separate from pricing for lighting controls 

(occupancy sensors, relay controls, dimming). 
 

 
PART 2 - PRODUCTS 
 
2.1 BALLASTS 
 

A. All fluorescent lamp ballasts shall be low-loss, high power factor Class “P,” with “A” 
sound rating and shall bear UL and CBM certifications.  Ballast case temperature shall 
not exceed 90 degrees C. 

 
B. All fluorescent fixtures shall be equipped with program-start ballasts.  Multi-lamp 

ballasts shall be parallel-wired. 
 
C. Fluorescent fixtures located in an outdoor environment shall be equipped with a 

minimum 0°F  cold temperature ballast. 
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D. Linear and compact fluorescent lamp ballasts shall be electronic by Advance, General 

Electric, Osram Sylvania, or Universal. 
 
E. All HID lighting fixtures shall have a high power factor, regulated output ballast provided 

by the fixture manufacturer, pre-wired with a glass tube fuse holder and fuse on each 
primary hot lead.  

 
F. Electronic driver for LED fixtures shall include the following: 

 
1. Rated for a minimum 50,000 hours of life 
2. Class A sound rating 
3. Total Harmonic Distortion: 15% or less 

 
2.2 LAMPS 
 

A. Fluorescent lamps shall be energy saving type, 3,500 degrees K, CRI 75, of size and 
wattage as scheduled on the Drawings, unless noted otherwise on Light Fixture Schedule.  
They shall be General Electric or equal as manufactured by Sylvania or Philips unless 
indicated otherwise on Drawings.  Lamps shall have a rated life of 20,000 hours 
minimum at three (3) hours per start. 

 
B. Incandescent lamps shall be of type, size and voltage as scheduled on the Drawings.  

Lamps shall be of the extended service type with a rated life of 2,500 hours.  Reflector 
lamps (R and PAR) shall have a rated life of 2,000 hours for the standard type and 4,000 
hours for the “Quartz” or “Krypton” types.  Quartz lamps shall be clear with a rated life 
of 2,000 hours. 

 
2.3 LIGHTING FIXTURES 
 

A. Letter designations beside outlet symbols on Drawings correspond to letter designations 
in Lighting Fixture Schedule. 

 
B. Recessed incandescent fixtures, where used in an insulated ceiling, shall be equipped 

with thermal protection and shall bear the UL Label indicating the suitability for such 
use. 

 
C. Lens material for recessed fluorescent fixtures shall be 100% virgin acrylic, 0.125" thick 

in a square prism pattern similar to KSH-K-12 or as scheduled in Lighting Fixture 
Schedule. 

 
D. Site lighting poles shall meet or exceed the local wind loading requirements of authority 

having jurisdiction. 
 
E. Concrete pole bases shall be required for site lighting poles. 
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F. Recessed lighting fixtures installed in the building thermal envelope (e.g. attic) shall be 
IC rated and labeled with enclosures that are sealed and gasketed to limit air leakage 
between conditioned and non-conditioned spaces. 

 
G. Recessed lighting fixtures that penetrate the membrane of a rated ceiling/floor assembly 

shall be either listed and labeled, or installed within an enclosure, so that the ceiling 
rating is maintained.  Rated enclosures shall be by Fire Rated Product Specialties (FRPS) 
or approved equal. 

 
H. All linear fluorescent lighting fixtures (with double-ended lamps) shall have a factory-

installed, concealed disconnecting means for each ballast. 
 
2.4 LED LUMINAIRES  
 

A. UL or ETL Listed and labeled 
 

B. Minimum 80CRI 
 

C. 5 Year warranty minimum 
 

D. Tested to LM-79, LM-80 and TM-21 standards 
 

E. Lumen Maintenance: 70% lumen output for 50k hours 
 

F. Power Factor: 0.9 
 
 
PART 3 - EXECUTION 
 
3.1 LIGHTING FIXTURES 
 

A. Provide lighting fixtures at all locations indicated by distinctive symbols or notes on the 
Drawings. 

 
B. Lighting fixtures shall be secured to ceiling grid with clips or screws and two #12 steel 

wires mounted to opposite corners of light fixture secured to structure. 
 
C. Locations of lighting fixtures on the electrical drawings are approximate.  Refer to 

Architectural reflected ceiling plan for actual locations of fixtures and mounting heights. 
 
D. Lighting fixtures installed in plaster and stucco ceiling shall have plaster frame and shall 

be of the flanged type. 
 
E. Fixtures recessed in concealed-spline tile and in gypsum board ceilings shall be flanged. 
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F. Surface or recessed fixtures in or on plastered ceilings shall be supported from pieces of 
support channel spanning across the main supporting channels and shall not depend on 
the metal lath for support. 

 
G. Each recessed lighting fixture shall have a trim to match the type of ceiling (exposed grid, 

metal panel, etc.) in which it is being installed, except where noted otherwise on the 
plans. 

 
H. Each lighting fixture recessed in a concrete wall shall have a junction box or wiring 

compartment provided inside the fixture housing.  Provide conduit access into the fixture 
concealed. 

 
 

END OF SECTION 
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