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PART 1 - GENERAL

1.1

1.2

1.3

RELATED DOCUMENTS

Drawings and General Provisions of the Contract, including General and Supplementary Conditions and
Division 01 Specification sections, apply to work of this section.

SUMMARY

This Section includes electrical general administrative and procedural requirements. The following
requirements are included in this Section to supplement the requirements specified in Division 1
Specification Sections.

REFERENCES

All materials shall be new. The electrical and physical properties of all materials, and the design,
performance characteristics, and methods of construction of all items of equipment, shall be in accordance
with the latest issue of the various, applicable Standard Specifications of the following recognized authorities:

1. ANSI - American National Standards Institute; www.ansi.org.
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ASTM - ASTM International; www.astm.org.

CSI - Construction Specifications Institute (The); www.csiresources.org.

ICEA - Insulated Cable Engineers Association, Inc.; www.icea.net.

IEEE - Institute of Electrical and Electronics Engineers, Inc. (The); www.ieee.org.
NEC - National Electrical Code

NECA - National Electrical Contractors Association; www.necanet.org.

Nookwbd

a. NECA 1-2000, “Practices for Good Workmanship in Electrical Contracting (ANSI).”

NEMA - National Electrical Manufacturers Association; www.nema.org.
NETA - InterNational Electrical Testing Association; www.netaworld.org.
0. UL - Underwriters Laboratories Inc.; www.ul.com.

S©0U®

QUALITY ASSURANCE

Scope of Work: Furnish all labor, material, equipment, technical supervision, and incidental services required
to complete, test and leave ready for operation the electrical systems as specified in the Division 26 Sections
and as indicated on Drawings.

1. Contract Documents are complimentary, and what is required by one shall be as binding as if required
by all. In the event of inconsistencies or disagreements within the Construction Documents bids shall
be based on the most expensive combination of quality and quantity of the work indicated.

2. The Contractor understands that the work herein described shall be complete in every detail.

Ordinances and Codes: Perform all Work in accordance with applicable Federal, State and local ordinances
and regulations, the Rules and Regulations of NFPA, NECA, and UL, unless otherwise indicated.

1. Notify the Architect/Engineer before submitting a proposal should any changes in Drawings or
Specifications be required to conform to the above codes, rules or regulations. After entering into
Contract, make all changes required to conform to above ordinances, rules and regulations without
additional expense to the Owner.

Source Limitations: All equipment of the same or similar systems shall be by the same manufacturer.

Tests and Inspections: Perform all tests required by state, city, county and/or other agencies having
jurisdiction. Provide all materials, equipment, etc., and labor required for tests.

Performance Requirements: Perform all work in a first class and workmanlike manner, in accordance with
the latest accepted standards and practices for the trades involved.

Sequence and Schedule: Work so as to avoid interference with the work of other trades. Be responsible for
removing and relocating any work which in the opinion of the Owner’s Representatives causes interference.

CODES, PERMITS AND FEES

Unless otherwise indicated, all required permits, licenses, inspections, approvals and fees for electrical work
shall be secured and paid for by the Contractor. All work shall conform to all applicable codes, rules and
regulations.

All work shall be executed in accordance with the rules and regulations set forth in local and state codes.
Prepare any detailed Drawings or diagrams which may be required by the governing authorities. Where the
Drawings and/or Specifications indicate materials or construction in excess of code requirements, the
Drawings and/or Specifications shall govern.
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DRAWINGS

The Drawings show the location and general arrangement of equipment, electrical systems and related
items. They shall be followed as closely as elements of the construction will permit.

Examine the Drawings of other trades and verify the conditions governing the work on the job site. Arrange
work accordingly, providing such fittings, conduit, junction boxes and accessories as may be required to
meet such conditions.

Deviations from the Drawings, with the exception of minor changes in routing and other such incidental
changes that do not affect the functioning or serviceability of the systems, shall not be made without the
written approval of the Architect/Engineer.

The architectural and structural Drawings take precedence in all matters pertaining to the building structure,
mechanical Drawings in all matters pertaining to mechanical trades and electrical Drawings in all matters
pertaining to electrical trades. Where there are conflicts or differences between the Drawings for the various
trades, report such conflicts or differences to the Architect/Engineer for resolution.

Drawings are not intended to be scaled for rough-in or to serve as shop drawings. Take all field
measurements required to complete the Work.

MATERIAL AND EQUIPMENT MANUFACTURERS

All items of equipment shall be furnished complete with all accessories normally supplied with the catalog
items listed and all other accessories necessary for a complete and satisfactory operating system. All
equipment and materials shall be new and shall be standard products of manufacturers regularly engaged
in the production of electrical equipment and shall be of the manufacturer's latest design.

If an approved manufacturer is other than the manufacturer used as the basis for design, the equipment or
product provided shall be equal in size, quality, durability, appearance, capacity, and efficiency through all
ranges of operation, shall conform with arrangements and space limitations of the equipment shown on the
plans and/or specified, shall be compatible with the other components of the system and shall comply with
the requirements for Items Requiring Prior Approval specified in this section of the Specifications. All costs
to make these items of equipment comply with these requirements including, but not limited to, electrical
work, and building alterations shall be included in the original Bid. Similar equipment shall be by one
manufacturer.

Where existing equipment is modified to include new switches, circuit breakers, metering or other
components, the new components shall be by the original equipment manufacturer and shall be listed for
installation in the existing equipment. Where original equipment manufacturer components are not available,
third party aftermarket components shall be listed for the application and submitted to the engineer for
approval. Reconditioned or salvaged components shall not be used unless specifically indicated on the
drawings.

INSPECTION OF SITE

Visit the site, examine and verify the conditions under which the Work must be conducted before submitting
Proposal. The submitting of a Proposal implies that the Contractor has visited the site and understands the
conditions under which the Work must be conducted. No additional charges will be allowed because of
failure to make this examination or to include all materials and labor to complete the Work.

ITEMS REQUIRING PRIOR APPROVAL

Bids shall be based upon manufactured equipment specified. All items that the Contractor proposes to use
in the Work that are not specifically named in the Contract Documents must be submitted for review prior to
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bids. Such items must be submitted in compliance with Division 1 specifications. Requests for prior approval
must be accompanied by complete catalog information, including but not limited to, model, size, accessories,
complete electrical information and performance data in the form given in the equipment schedule on the
drawings at stated design conditions. Where items are referred to by symbolic designations on the drawings,
all requests for prior approval shall bear the same designations.

1. Equipment to be considered for prior approval shall be equal in quality, durability, appearance,
capacity and efficiency through all ranges of operation, shall fulfill the requirements of equipment
arrangement and space limitations of the equipment shown on the plans and/or specified and shall
be compatible with the other components of the system.

2. All costs incurred to make equipment comply with other requirements, including providing
maintenance, clearance, electrical, replacement of other components, and building alterations shall
be included in the original bid.

Voluntary alternates may be submitted for consideration, with listed addition or deduction to the bid.

SHOP DRAWINGS/SUBMITTALS
Submit project-specific submittals for review in compliance with Division 1.

All shop Drawings shall be submitted in groupings of similar and/or related items (lighting fixtures,
switchgear, etc.). Incomplete submittal groupings will be returned unchecked.

If deviations (not substitutions) from Contract Documents are deemed necessary by the Contractor, details
of such deviations, including changes in related portions of the project and the reasons therefore, shall be
submitted with the submittal for approval.

Submit for approval shop drawings for electrical systems or equipment indicated in other sections of
electrical specs. Where items are referred to by symbolic designation on the Drawings and Specifications,
all submittals shall bear the same designation (light fixtures).

OPERATION AND MAINTENANCE INSTRUCTIONAL MANUALS

Submit project specific Operation and Maintenance Instructional Manuals for review in compliance with
Division 01 Specification Sections.

Provide complete operation and maintenance instructional manuals covering all electrical equipment herein
specified, together with parts lists. Maintenance and operating instructional manuals shall be job specific to
this project. Generic manuals are not acceptable. Manual shall be provided on electronic media. All literature
shall be combined in one document and shall be properly bookmarked with all applicable sections.
Maintenance and operating instructional manuals shall be provided when construction is approximately 75%
complete.

The operating and maintenance instructions shall include a brief, general description for all electrical
systems including, but not limited to:

Routine maintenance procedures.

Trouble-shooting procedures.

Contractor's telephone numbers for warranty repair service.

Submittals.

Recommended spare parts list.

Names and telephone numbers of major material suppliers and subcontractors.
System schematic drawings on 8-1/2" x 11" sheets.

Nookrwh =

ELECTRICAL GENERAL REQUIREMENTS 26 0010 -4



WASHTENAW COMMUNITY COLLEGE PETER BASSO ASSOCIATES, INC.
CW Walkway Lighting Project PBA Project No. 2021.0178.51

Issued for Bids
May 26, 2026

RECORD DRAWINGS
Submit record drawings in compliance with Division 01.

Contractor shall submit to the Architect/Engineer, record drawings on electronic media which have been
neatly marked to represent as-built conditions for all new electrical work. Modifications to original drawings
shall be clearly marked with a contrasting color so the marks are readily apparent.

The Contractor shall keep accurate note of all deviations from the construction documents and discrepancies
in the underground concealed conditions and other items of construction on field drawings as they occur.
The marked up field documents shall be available for review by the Architect, Engineer and Owner at their
request during the course of construction.

INSTRUCTION OF OWNER PERSONNEL

Before final inspection, instruct Owner's designated personnel in operation, adjustment, and maintenance
of electrical equipment and systems at agreed upon times. A minimum of 8 hours of formal instruction to
Owner's personnel shall be provided. Additional hours are specified in individual specification sections.

Use operation and maintenance manuals as basis for instruction. Review contents of manual with personnel
in detail to explain all aspects of operation and maintenance.

In addition to individual equipment training provide overview of each electrical system. Utilize the as-built
documents for this overview.

Prepare and insert additional data in operation and maintenance manual when need for such data becomes
apparent during instruction, or as requested by Owner.

WARRANTY

Warranty: Comply with the requirements in Division 01 Specification Sections. Contractor shall warranty that
the electrical installation is free from defects and agrees to replace or repair, to the Owner’s satisfaction, any
part of this electrical installation which becomes defective within a period of one year (unless specified
otherwise in other Division 26 sections) from the date of substantial completion following final acceptance,
provided that such failure is due to defects in the equipment, material, workmanship or failure to follow the
contract documents.

Contractor shall be responsible for any temporary services including equipment and installation required to
maintain operation as a result of any equipment failure or defect during warranty period.

File with the Owner any and all warranties from the equipment manufacturers including the operating
conditions and performance capacities they are based on.
USE OF EQUIPMENT

The use of any equipment, or any part thereof for purposes other than testing even with the Owner's consent,
shall not be construed to be an acceptance of the work on the part of the Owner, nor be construed to obligate
the Owner in any way to accept improper work or defective materials.

Do not use Owner's lighting fixtures for temporary lighting except as allowed and directed by the Owner.
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COORDINATION
Coordinate arrangement, mounting, and support of electrical equipment:
1. To allow maximum possible headroom unless specific mounting heights that reduce headroom are
indicated.
2. To provide for ease of disconnecting the equipment with minimum interference to other installations.
3. To allow right of way for piping and conduit installed at required slope.
4 To ensure that connecting raceways, cables, wireways, cable trays, and busways will be clear of

obstructions; and to maintain the working and access space of other equipment.

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

Coordinate electrical testing of electrical, mechanical, and architectural items, so equipment and systems
that are functionally interdependent are tested to demonstrate successful interoperability.

PART 2 - PRODUCTS (NOT APPLICABLE)

PART 3 - EXECUTION

3.1

3.2

COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION
Comply with NECA 1.

Measure indicated mounting heights to bottom of unit for suspended items and to center of unit for wall-
mounting items.

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

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

Right of Way: Give to raceways and piping systems installed at a required slope.

DEMOLITION WORK

All demolition of existing electrical equipment and materials will be done by this Contractor unless otherwise
indicated. Include all items such as, but not limited to, electrical equipment, devices, lighting fixtures, conduit,
and wiring called out on the Drawings and as necessary whether such items are actually indicated on the
Drawings or not in order to accomplish the installation of the specified new work.

In general, demolition work is indicated on the Drawings. However, the Contractor shall visit the job site to
determine the full extent and character of this work.

Unless specifically noted to the contrary, removed materials shall not be reused in the work. Salvaged
materials that are to be reused shall be stored safe against damage and turned over to the appropriate trade
for reuse. Salvaged materials of value that are not to be reused shall remain the property of the Owner
unless such ownership is waived. ltems on which the Owner waives ownership shall become the property
of the Contractor, who shall remove and legally dispose of same, away from the premises.
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All removed electrical components and devices that are not to be reused shall be removed from the Owner’s
property with the exception of the following:

Panelboards
Transformers

Circuit Breakers
Disconnect switches
Removed wire and cable
Lighting Fixtures

QRN

The contractor shall transport the above equipment to the Liberal Arts Building dock where the Owner will
provide storage. Arrange for delivery of the equipment at least eight hours in advance of delivery. Do not
leave the equipment exposed to the weather.

Iltems on which the Owner waives ownership shall become the property of the Contractor, who shall remove
and legally dispose of same, away from the premises.

Where equipment or fixtures are removed, outlets shall be properly blanked off, and conduits capped. After
alterations are done, the entire installation shall present a "finished" look, as approved by the
Architect/Engineer. The original function of the present electrical work to be modified shall not be changed
unless required by the specific revisions to the system as specified or as indicated.

Reroute signal wires, lighting and power wiring as required to maintain service. Where walls and ceilings
are to be removed as shown on the Drawings, the conduit is to be cut off by the Electrical Trades so that the
abandoned conduit in these walls and ceilings may be removed with the walls and ceilings by the
Architectural Trades. All dead-end conduit runs shall be plugged at the remaining line outlet boxes or at the
panels.

All electrical work in altered and unaltered areas shall be run concealed wherever possible. Use of surface
raceway or exposed conduits will be permitted only where approved by the Architect/Engineer.

INSTALLATION OF EQUIPMENT

Install all equipment in strict accordance with all directions and recommendations furnished by the
manufacturer. Where such directions are in conflict with the Drawings and Specifications, report such
conflicts to the Architect/Engineer for resolution.

Device Location:

1. Allow for relocation prior to installation of wiring devices and other control devices, for example,
receptacles and switches within a 10-foot radius of indicated location without additional cost.

WORK IN EXISTING BUILDINGS

The Owner will provide access to existing buildings as required. Access requirements to occupied buildings
shall be identified on the project schedule. The Contractor, once Work is started in the existing building, shall
complete same without interruption so as to return work areas as soon as possible to Owner.

Adequately protect and preserve all existing and newly installed Work. Promptly repair any damage to same
at Contractor's expense.

Consult with the Owner’s Representative as to the methods of carrying on the Work so as not to interfere
with the Owner's operation any more than absolutely necessary. Accordingly, all service lines shall be kept
in operation as long as possible and the services shall only be interrupted at such time as will be designated
by the Owner's Representative.
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Prior to starting work in any area, obtain approval for doing so from a qualified representative of the Owner
who is designated and authorized by the Owner to perform testing and abatement of all hazardous materials
including but not limited to, asbestos. The Contractor shall not perform any inspection, testing, containment,
removal or other work that is related in any way whatsoever to hazardous materials under the Contract.

TEMPORARY SERVICES

Provide and remove upon completion of the project, in accordance with the general conditions and as
described in Division 01, a complete temporary electrical and telephone service during construction.

EXCAVATION AND BACKFILLING

Provide all excavation, trenching, tunneling, dewatering and backfilling required for the electrical work.
Coordinate the work with other excavating and backfilling in the same area.

Where conduit is installed less than 2'6" below the surface of pavement, provide concrete encasement, 4"
minimum coverage, all around or as shown on the electrical Drawings.

Backfill all excavations with well-tamped granular material. Backfill all excavations under wall footings with
lean mix concrete up to underside of footings and extend concrete within excavation a minimum of four (4)
feet each side of footing. Granular backfill shall be placed in layers not more than 8 inches in thickness, 95
percent compaction throughout with approved compaction equipment. Tamp, roll as required. Excavated
material shall not be used.

Backfill all excavations inside building, under drives and parking areas with well-tamped granular material.
Granular backfill shall be placed in layers not more than 8 inches in thickness, 95 percent compaction
throughout with approved compaction equipment. Tamp, roll as required. Excavated material shall not be
used.

Backfill outside building with granular material to a height 12 inches over top of pipe compacted to 95 percent
compaction as specified above. Backfill remainder of excavation with unfrozen, excavated material in such
a way to prevent settling.

EQUIPMENT CONNECTIONS

Make connections to equipment and other items included in the work in accordance with the approved shop
Drawings and rough-in measurements furnished by the manufacturers of the particular equipment furnished.
All additional connections not shown on the Drawings, but called out by the equipment manufacturer's shop
Drawings shall be provided.

CLEANING
All debris shall be removed daily as required to maintain the work area in a neat, orderly condition.

Final cleanup shall include, but not be limited to, washing of fixture lenses or louvers, switchboards,
substations, motor control centers, panels, etc. Fixture reflectors and lenses or louvers shall be left with no
water marks or cleaning streaks.
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PROTECTION AND HANDLING OF EQUIPMENT AND MATERIALS
Equipment and materials shall be protected from theft, injury or damage.
Protect conduit openings with temporary plugs or caps.

Provide adequate storage for all equipment and materials delivered to the job site. Location of the space will
be designated by the Owner's representative or Architect/Engineer. Equipment set in place in unprotected
areas must be provided with temporary protection.

EXTRA WORK

For any extra electrical work which may be proposed, this Contractor shall furnish to the General Contractor,
an itemized breakdown of the estimated cost of the materials and labor required to complete this work. The
Contractor shall proceed only after receiving a written order from the General Contractor establishing the
agreed price and describing the work to be done. Prior to any extra work which may be proposed, the
Electrical Contractor shall submit unit prices (same prices for increase/decrease of work) for the following
items: 1/2", 3/4", 1", 1-1/2" conduit; #12, #10, #8, #6, #2 wire; receptacle, or other devices which may be
required for any proposed extra work.

DRAWINGS AND MEASUREMENTS

The Drawings are not intended to be scaled for rough-in measurements nor to serve as Shop Drawings.
Field measurements necessary for ordering materials and fitting the installation to the building construction
and arrangement are the Contractor's responsibility. The Contractor shall check latest Architectural
Drawings and locate light switches from same where door swings are different from Electrical Drawings.

END OF SECTION 26 0010
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PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A. Section includes:

1. Building wires and cables rated 600V and less.
2. Connectors, splices, and terminations rated 600 V and less.

B. Related Sections include the following:

1. Division 27 Section "Communications Horizontal Cabling" for cabling used for voice and data circuits.

1.3 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.

B. Comply with NFPA 70.

PART 2 - PRODUCTS

2.1 COPPER BUILDING WIRE

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

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended
location and use.
2. Conductor and Cable Marking: Comply with wire and cable marking according to UL's "Wire and

Cable Marking and Application Guide."

C. Conductors: Copper, complying with ASTM B 3 for bare annealed copper and with ASTM B 8 for stranded
conductors.

D. Conductor Insulation:
1. Type THHN/THWN-2: Comply with UL 83.
2. Type XHHW-2: Comply with UL 44.
2.2 CONNECTORS AND SPLICES
A. Description: Factory-fabricated connectors and splices of size, ampacity rating, material, type, and class for
application and service indicated.

PART 3 - EXECUTION

3.1 CONDUCTOR MATERIAL APPLICATIONS
A. Refer to application schedule on the drawings.

B. Feeders and Branch Circuits: Solid or stranded for No. 12 AWG and smaller; stranded for No. 10 AWG and

larger.
C. Each feeder shall be of the same conductor and insulation material (phase, neutral, and parallel).
D. Use conductor not smaller than 14 AWG for control circuits.
3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING METHODS
A. Refer to application schedule on the drawings.
B. Cord Drops and Portable Appliance Connections: Type SO, hard service cord with stainless-steel wire-mesh

strain relief device at terminations to suit application.
C. Class 1 Control Circuits: Type THHN/THWN-2, in raceway.

D. Class 2 Control Circuits: Type THHN/THWN-2, in raceway.

3.3 INSTALLATION OF CONDUCTORS AND CABLES
A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated.
B. Complete raceway installation between conductor and cable termination points according to Section 26 0533

"Raceways and Boxes for Electrical Systems" prior to pulling conductors and cables.
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Use manufacturer-approved pulling compound or lubricant where necessary; compound used must not
deteriorate conductor or insulation. Do not exceed manufacturer's recommended maximum pulling tensions
and sidewall pressure values.

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

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

Support cables according to Division 26 Section "Hangers and Supports for Electrical Systems."
Neatly train and lace wiring inside boxes, equipment, and panelboards.

Provide a separate neutral conductor for each circuit unless multi-wire branch circuits are specifically
indicated on the drawings.

Electrical Contractor shall be responsible for de-rating of conductors as required by N.E.C. when more than
three current carrying conductors are installed in a single raceway or cable. Neutral conductors shall be
considered current carrying conductors.

Between support, hangers and termination no more than 3" deflection from the bottom of the cable to a
horizontal line between the support/hanger or termination.
CONNECTIONS

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.

Make splices and taps that are compatible with conductor material and that possess equivalent or better
mechanical strength and insulation ratings than un-spliced conductors.

Wiring at Outlets: Install conductor at each outlet, with at least 6 inches of slack.
Clean conductor surfaces before installing lugs and connectors.

Make splices, taps, and terminations to carry full ampacity of conductors with no perceptible temperature
rise.

Use solderless pressure connectors with insulating covers for copper conductor splices and taps, 8 AWG
and larger.

Use Sta-Kon connectors to terminate stranded conductors #10 AWG and smaller to screw terminals.

Use insulated spring wire connectors with plastic caps (wire nuts) for copper conductor splices and taps, 10
AWG and smaller. Push-in style connectors are not permitted.

Provide lugs suitable for bussing and conductor material used.
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IDENTIFICATION

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

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

FIELD QUALITY CONTROL

Perform the following field quality control tests in accordance with Division 26 section “Electrical Testing”

1.
2.

Description: Test all feeders rated 100 A and above.
Visual and Mechanical Inspection.

a. Inspect cables for physical damage and proper connection in accordance with the one line
diagram.

b. Test cable mechanical connections with an infrared survey.

c. Check cable color-coding against project Specifications and N.E.C. requirements.

Electrical Tests

a. Perform insulation resistance test on each conductor with respect to ground and adjacent
conductors. Applied potential to be 1000 volts dc for 1 minute.

b. Perform continuity test to insure proper cable connection.

Test Values

a. Minimum insulation resistance values shall be not less than fifty mega-ohms.

Test Reports: Prepare a written report to record the following:

—_

Test procedures used.

Test results that comply with requirements.

Test results that do not comply with requirements and corrective action taken to achieve compliance
with requirements.

END OF SECTION 26 0519
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PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.
1.2 SUMMARY

A. This Section includes grounding of electrical systems and equipment. Grounding requirements specified in
this Section may be supplemented by special requirements of systems described in other Sections.

B. Related Sections include the following:
1. Division 26 Section “Electrical General Requirements”.
2. Division 26 Section “Conductors and Cables”.
1.3 REFERENCES
A. ASTM B 3: Specification for Soft or Annealed Copper Wire.
B. ASTM B 8: Specification for Concentric-Lay-Stranded Copper Conductors, Hard, Medium-Hard or Soft.
C. ASTM B 33: Specification for Tinned Soft or Annealed Copper Wire for Electrical Purposes.

D. ASTM B 187: Specification for Copper, Bus Bar, Rod, and Shapes and General Purpose Rod, Bar, and
Shapes.

E. IEEE 81: Guide for Measuring Earth Resistivity, Ground Impedance, and Earth Surface Potentials of a
Ground System.
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F. IEEE 142: Grounding of Industrial and Commercial Power Systems.
G. IEEE 1100 — 1992: Recommended Practice for Powering and Grounding Sensitive Electronic Equipment.
H. IEEE C2: National Electrical Safety Code.

. NETA MTS - 2001: Maintenance Testing Specifications.

J. NFPA 70: National Electrical Code.

K. NFPA 70B: Recommended Practice for Electrical Equipment Maintenance.

L. TIA/EIA 607: Commercial Building Grounding and Bonding Requirements Standard.
M. UL 467: Grounding and Bonding Equipment.

N. UL 486 A: Wire Connectors and Soldering Lugs for Use with Copper Conductors.

1.4 SUBMITTALS
A. Product Data: For each type of product indicated.

B. Product Data: For the following:

1. Ground rods.
2. Compression-type connectors.
C. Qualification Data: For firms and persons specified in "Quality Assurance" Article.
D. Field Test Reports: Submit written test reports to include the following:
1. Test procedures used.
2. Test results that comply with requirements.
3. Results of failed tests and corrective action taken to achieve test results that comply with
requirements.
4. Indicate overall system resistance to ground.
5. Indicate overall Telecommunications system resistance to ground.
1.5 PROJECT RECORD DOCUMENTS
A. Submit under provisions of Division 26 “Electrical General Requirements”.
B. Accurately record actual locations of grounding electrodes and connections to building steel.
1.6 QUALITY ASSURANCE
A. Testing Agency Qualifications: Refer to specification section “Electrical Testing.”
B. 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.

1. Comply with UL 467.
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Comply with ANSI/TIA/EIA-607 “Standard for Commercial Building Grounding and Bonding Requirements

for Telecommunications”.

Comply with ANSI/IEEE 1100 -1992 “Powering and Grounding Sensitive Electronic Equipment”.

PART 2 - PRODUCTS

2.1

2.2

MANUFACTURERS

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

1. Grounding Conductors and Cables:
a. Refer to Division 26 Section “Conductors and Cables”.
2. Grounding Rods:

a. American Electric-Blackburn.
b. Apache Grounding/Erico Inc.
C. Chance/Hubbell.

3. Mechanical Connectors:
a. American Electric-Blackburn.
b. Burndy.
c. Chance/Hubbell.
4. Exothermic Connections:
a. Cadweld.
5. Compression-type Connectors:

a. Burndy HyGround
b. Blackburn EZ Ground.
c. Panduit.
GROUNDING CONDUCTORS
For insulated conductors, comply with Division 26 Section "Conductors and Cables."

Equipment Grounding Conductors: Insulated with green-colored insulation.

Grounding Electrode Conductors: Stranded cable.

Underground Conductors: Bare, tinned, stranded, copper unless otherwise indicated.

Bare Copper Conductors; Comply with the following:
1. Solid Conductors: ASTM B 3.

2. Assembly of Stranded Conductors: ASTM B 8.
3. Tinned Conductors: ASTM B 33.

Copper Bonding Conductors: As follows:

GROUNDING AND BONDING
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1. Bonding Conductor: Stranded copper conductor; size per the NEC.
2. Bonding Jumper: Bare copper tape, braided bare copper conductors, terminated with copper ferrules;
size per the NEC.
3. Tinned Bonding Jumper: Tinned-copper tape, braided copper conductors, terminated with copper
ferrules; size per the NEC.
Telecommunications Grounding Busbar (TGB)
1. 12” (min) x 2” x ¥4” tin plated, copper busbar with two rows of ¥4 x 20 tapped holes 3” on center.

2.3

2.4

CONNECTOR PRODUCTS

Comply with IEEE 837 and UL 467; listed for use for specific types, sizes, and combinations of conductors
and connected items.

Bolted Connectors: Bolted-pressure-type connectors, or compression type.

Welded Connectors: Exothermic-welded type, in kit form, and selected for the specific application per
manufacturer's written instructions.

Compression-Type Connectors: Pure, wrought copper, per ASTM B187.

GROUNDING ELECTRODES
Ground Rods: Copper-clad steel.

1. Size: 5/8 in diameter.
2. Length: 120 inches.

PART 3 - EXECUTION

3.1

EQUIPMENT GROUNDING

Comply with NFPA 70, Article 250, for types, sizes, and quantities of equipment grounding conductors,
unless specific types, larger sizes, or more conductors than required by NFPA 70 are indicated.

Underground Grounding Conductors: No. 2/0 AWG minimum. Bury at least 24 inches below grade or bury
12 inches above duct bank when installed as part of the duct bank.

In raceways, use insulated equipment grounding conductors.

Install equipment grounding conductors in all feeders and circuits. Terminate each end on suitable lugs, bus
or bushing.

Nonmetallic Raceways: Install an equipment grounding conductor in nonmetallic raceways unless they are
designated for telephone or data cables.

Metal Poles Supporting Outdoor Lighting Fixtures: Provide a separate equipment grounding conductor with
supply branch-circuit conductors. Bond pole and foundation reinforcing steel to equipment ground conductor.

Verify specific equipment grounding requirements with the manufacturer’'s recommendations.
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CONNECTIONS

General: Make connections so galvanic action or electrolysis possibility is minimized. Select connectors,
connection hardware, conductors, and connection methods so metals in direct contact will be galvanically
compatible.

1. Use electroplated or hot-tin-coated materials to ensure high conductivity and to make contact points
closer to order of galvanic series.

2. Make connections with clean, bare metal at points of contact.

3. Make aluminum-to-steel connections with stainless-steel separators and mechanical clamps.

4 Make aluminum-to-galvanized steel connections with tin-plated copper jumpers and mechanical
clamps.

5. Coat and seal connections having dissimilar metals with inert material to prevent future penetration
of moisture to contact surfaces.

Equipment Grounding Conductor Terminations

1. Use solderless pressure connectors with insulating covers for copper conductor splices and taps, 8
AWG and larger.
2. Use insulated spring wire connectors with plastic caps for copper conductor splices and taps, 10

AWG and smaller.

Noncontact Metal Raceway Terminations: If metallic raceways terminate at metal housings without
mechanical and electrical connection to housing, terminate each conduit with a grounding bushing. Connect
grounding bushings with a bare grounding conductor to grounding bus or terminal in housing. Bond
electrically noncontinuous conduits at entrances and exits with grounding bushings and bare grounding
conductors, unless otherwise indicated.

Tighten screws and bolts for grounding and bonding 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.

Compression-Type Connections: Use hydraulic compression tools to provide correct circumferential
pressure for compression connectors. Connections shall be non-reversible. Use tools and dies
recommended by connector manufacturer. Provide embossing die code or other standard method to make
a visible indication that a connector has been adequately compressed on grounding conductor.

Moisture Protection: If insulated grounding conductors are connected to ground rods or grounding buses,
insulate entire area of connection and seal against moisture penetration of insulation and cable.
INSTALLATION

Equipotential Ground: Interconnect grounding electrodes to form one, electrically continuous, equipotential
grounding electrode system. Grounding electrodes to be interconnected include:

1. Ground rods.
2. Ufer ground.

Ground Rods: Install at least three rods spaced at least one-rod length from each other and located at least
the same distance from other grounding electrodes.

1. Verify that final backfill and compaction has been complete before driving ground rods.

2. Drive ground rods until tops are 2 inches below finished floor or final grade, unless otherwise
indicated.

3. Interconnect ground rods with grounding electrode conductors. Use exothermic welds or non-

reversing compression-type connectors, except at test wells and as otherwise indicated. Make
connections without exposing steel or damaging copper coating.
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Ufer Ground (Concrete-Encased Grounding Electrode): Fabricate according to NFPA 70, Paragraph 250-
81(c):

1. Provide a minimum of 20 feet of bare copper conductor not smaller than No. 4 AWG. If concrete
foundation is less than 20 feet long, coil excess conductor within the base of the foundation.

2. Bond grounding conductor to reinforcing steel in at least four locations and to anchor bolts.

3. Extend grounding conductor below grade and connect to building grounding grid or to a grounding

electrode external to concrete.

Grounding Conductors: Route along shortest and straightest paths possible, unless otherwise indicated.
Avoid obstructing access or placing conductors where they may be subjected to strain, impact, or damage.
Install in conduit where routed above grade.

Bonding Straps and Jumpers: Install so vibration by equipment mounted on vibration isolation hangers and
supports is not transmitted to rigidly mounted equipment. Use exothermic-welded connectors or non-
reversing compression-type connectors for outdoor locations, unless a disconnect-type connection is
required; then, use a bolted clamp. Bond straps directly to the basic structure taking care not to penetrate
any adjacent parts. Install straps only in locations accessible for maintenance.

Separately Derived AC Power Systems: Ground separately-derived ac power system neutrals including
distribution transformers to grounding electrodes per NFPA 70.

Equipment Grounding: Provide a permanent and continuous bonding of conductor enclosures, equipment
frames, power distribution equipment ground busses, cable trays, metallic raceways, and other non-current
carrying metallic parts of the electrical system.

Bond together metal elements not attached to grounded structure; bond to ground.

UNDERGROUND DISTRIBUTION SYSTEM GROUNDING

Pad-Mounted Transformers and Switches: Install two ground rods and counterpoise circling pad. Ground
pad-mounted equipment and noncurrent-carrying metal items associated with transformers/substations by
connecting them to underground cable and grounding electrodes. Use not less than a No. 2 AWG conductor
for counterpoise and for taps to equipment ground pad. Bury counterpoise not less than 18 inches below
grade and 6 inches from the foundation.

FIELD QUALITY CONTROL

Testing: Perform the following field quality control tests in accordance with Division 26 section “Electrical
Testing”

1. Inspect grounding and bonding system conductors and connections for tightness and proper
installation and for compliance with the Drawings and Specifications.
2. After installing grounding system but before permanent electrical circuitry has been energized, test

for compliance with requirements.

a. Test completed grounding system at each location where a maximum ground-resistance level
is specified, at service disconnect enclosure grounding terminal.
b. Measure ground resistance not less than two full days after the last trace of precipitation, and

without the soil being moistened by any means other than natural drainage or seepage and
without chemical treatment or other artificial means of reducing natural ground resistance.

C. Perform tests, by the fall-of-potential method according to IEEE 81. Instrumentation utilized
shall be as defined in Section 12 of IEEE 81 and shall be specifically designed for ground
impedance testing. Provide sufficient spacing so that curves flatten in the 62% area of the
distance between the item under test and the current electrode.
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d. Equipment Grounds: Utilize two-point method of IEEE 81. Measure between equipment

ground being testing and known low-impedance grounding electrode or system.

3. Provide drawings locating each ground rod and ground rod assembly and other grounding
electrodes, identify each by letter in alphabetical order, and key to the record of tests and
observations. Include the number of rods driven and their depth at each location and include
observations of weather and other phenomena that may affect test results. Describe measures taken
to improve test results.

a. Equipment Rated 500 kVA and Less: 10 ohms.
b. Substations and Pad-Mounted Switching Equipment: 5 ohms.

4. Excessive Ground Resistance: If resistance to ground exceeds specified values, notify Architect
promptly and include recommendations to reduce ground resistance.

3.6 GRADING AND PLANTING

A. Restore surface features, including vegetation, at areas disturbed by Work of this Section. Reestablish
original grades, unless otherwise indicated. If sod has been removed, replace it as soon as possible after
backfilling is completed. Restore areas disturbed by trenching, storing of dirt, cable laying, and other
activities to their original condition. Include application of topsoil, fertilizer, lime, seed, sod, sprig, and mulch.
Maintain restored surfaces. Restore disturbed paving as indicated.

END OF SECTION 26 0526
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PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A. This Section includes the following:
1. Hangers and supports for electrical equipment and systems.
2. Construction requirements for concrete bases.
1.3 DEFINITIONS

A. EMT: Electrical metallic tubing.

B. RMC: Rigid metal conduit.

1.4 PERFORMANCE REQUIREMENTS

A. Delegated Design: Design supports for multiple raceways, including comprehensive engineering analysis
by a qualified professional engineer, using performance requirements and design criteria indicated.

B. Design supports for multiple raceways capable of supporting combined weight of supported systems and its
contents.
C. Design equipment supports capable of supporting combined operating weight of supported equipment and

connected systems and components.
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D. Rated Strength: Adequate in tension, shear, and pullout force to resist maximum loads calculated or imposed

for this Project, with a minimum structural safety factor of five times the applied force.

1.5 SUBMITTALS

A. Product Data: For the following:

1. Steel slotted support systems.
2. Nonmetallic slotted support systems.
1.6 QUALITY ASSURANCE

A. Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code -
Steel."

B. Comply with NFPA 70.

1.7 COORDINATION

A. Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete,
reinforcement, and formwork requirements are specified in Division 03.

PART 2 - PRODUCTS

2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS
A. Steel Slotted Support Systems: Comply with MFMA-4, factory-fabricated components for field assembly.
1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

Allied Tube & Conduit; a part of Atkore International.
B-Line, by Eaton.

GS Metals Corp.

Pentair Electrical & Fastening Solutions.

Thomas & Betts Corporation.

Unistrut; a part of Atkore International.

Wesanco, Inc.

@mpoooTp

2. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to MFMA-4.

3. Painted Coatings: Manufacturer's standard painted coating applied according to MFMA-4.
4 Channel Dimensions: Selected for applicable load criteria.

B. Raceway and Cable Supports: As described in NECA 1 and NECA 101.

C. Conduit and Cable Support Devices: Steel hangers, clamps, and associated fittings, designed for types and
sizes of raceway or cable to be supported.

D. Structural Steel for Fabricated Supports and Restraints: ASTM A 36/A 36M, steel plates, shapes, and bars;
black and galvanized.

E. Mounting, Anchoring, and Attachment Components: ltems for fastening electrical items or their supports to
building surfaces include the following:
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1. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel, for use in hardened portland

2.2

cement concrete with tension, shear, and pullout capacities appropriate for supported loads and
building materials in which used.

a. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1) B-Line by Eaton.
2) Empire Tool and Manufacturing Co., Inc.
3) Hilti Inc.
4) ITW Ramset/Red Head; a division of lllinois Tool Works, Inc.
5) MKT Fastening, LLC.

2. Concrete Inserts: Steel or malleable-iron, slotted support system units similar to MSS Type 18;
complying with MFMA-4 or MSS SP-58.

3. Clamps for Attachment to Steel Structural Elements: MSS SP-58, type suitable for attached structural

element.

Through Bolts: Structural type, hex head, and high strength. Comply with ASTM A 325.

Toggle Bolts: All-steel springhead type.

Hanger Rods: Threaded steel.

o0A

FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES

Description: Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions of supported
equipment.

Materials: Comply with requirements in Division 05 Section "Metal Fabrications" for steel shapes and plates.

PART 3 - EXECUTION

3.1

3.2

APPLICATION

Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical equipment and
systems except if requirements in this Section are stricter.

Maximum Support Spacing and Minimum Hanger Rod Size for Raceway: Space supports for EMT, IMC,
and RMC as required by NFPA 70 or as scheduled in NECA 1. Minimum rod size shall be 1/4 inch in
diameter.

Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel slotted support system,
sized so capacity can be increased by at least 25 percent in future without exceeding specified design load
limits.

1. Secure raceways and cables to these supports with:
a. Two-bolt conduit clamps.
b. Single-bolt conduit clamps.
C. Single-bolt conduit clamps using spring friction action for retention in support channel.

SUPPORT INSTALLATION

Comply with NECA 1 and NECA 101 for installation requirements except as specified in this Article.
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B. Raceway Support Methods: In addition to methods described in NECA 1, EMT may be supported by
openings through structure members, as permitted in NFPA 70.

C. Strength of Support Assemblies: Where not indicated, select sizes of components so strength will be
adequate to carry present and future static loads within specified loading limits. Minimum static design load
used for strength determination shall be weight of supported components plus 200 Ib.

D. Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and fasten electrical
items and their supports to building structural elements by the following methods unless otherwise indicated
by code:

1. To Wood: Fasten with lag screws or through bolts.

2. To New Concrete: Bolt to concrete inserts.

3. To Masonry: Approved toggle-type bolts on hollow masonry units and expansion anchor fasteners
on solid masonry units.

4. To Existing Concrete: Expansion anchor fasteners.

5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock washers

and nuts may be used in existing standard-weight concrete 4 inches thick or greater. Do not use for
anchorage to lightweight-aggregate concrete or for slabs less than 4 inches thick.
6. To Steel:

a. Welded threaded studs complying with AWS D1.1/D1.1M, with lock washers and nuts.
b. Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with MSS SP-69.

c. Spring-tension clamps.
7. To Light Steel: Sheet metal screws.
8. ltems Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount cabinets, panelboards,

disconnect switches, control enclosures, pull and junction boxes, transformers, and other devices on
slotted-channel support systems attached to substrate.

E. Slotted support systems applications:
1. Indoor dry and damp Locations: Painted Steel.
2. Outdoors and interior wet locations: Galvanized Steel.
F. Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing bars.
G. Do not fasten supports to pipes, ducts, mechanical equipment, and conduit.
H. Obtain permission from Architect/Engineer before using powder-actuated anchors.

. Obtain permission from Architect/Engineer before drilling or cutting structural members.

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

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

L. In wet and damp locations use steel channel supports to stand cabinets and panelboards one inch off wall.

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

N. The Contractor shall replace all supports and channels that sag, twist, and/or show signs of not providing

proper structural support, to the equipment, it is intended for, as determined by the Owner and
Architect/Engineer. All costs associated with replacing supports and steel channels shall be incurred by the
Contractor.
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INSTALLATION OF FABRICATED METAL SUPPORTS

Comply with installation requirements in Division 05 Section "Metal Fabrications" for site-fabricated metal
supports.

Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support
and anchor electrical materials and equipment.

Field Welding: Comply with AWS D1.1/D1.1M.

CONCRETE BASES
Provide concrete bases for all exterior, grade level electrical equipment, and where indicated.

Base/Pad Construction:

1. Construct per manufacturer’'s recommendations for particular equipment, including suggested piers
and dowel rods.
2. Exterior concrete bases shall have a minimum depth of 8” unless other indicated or recommended

by the manufacturer.
Anchor equipment to base per both supports and equipment manufacturer’s instructions.

Coordinate conduit openings and sleeve locations in base with requirements of equipment to be supported.

1. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated, install
dowel rods on 18-inch centers around full perimeter of the base.
2. Install epoxy-coated anchor bolts for supported equipment that extend through concrete base, and

anchor into structural concrete floor.

PAINTING

Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately after erecting
hangers and supports. Use same materials as used for shop painting. Comply with SSPC-PA 1 requirements
for touching up field-painted surfaces.

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils.

Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply galvanizing-repair
paint to comply with ASTM A 780.

END OF SECTION 26 0529
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SECTION 26 0533 - RACEWAYS AND BOXES
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2.1 METAL CONDUIT AND TUBING.... ..ot e s e s 2
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PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY
A. This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring.
B. Related Sections include the following:
1. Division 26 Section, “Underground Ducts and Raceways for Electrical Systems” for exterior duct
banks, manholes and underground utility construction.
2. Division 26 Section "Wiring Devices" for devices installed in boxes and for floor-box service fittings,
and for access floor boxes and service poles.
3. Division 26 “Hangers and Supports for Electrical Systems” for concrete bases.
1.3 DEFINITIONS

A. EMT: Electrical metallic tubing.
B. ENT: Electrical nonmetallic tubing.
C. LFMC: Liquidtight flexible metal conduit.

D. PVC: Polyvinyl Chloride.
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1.4 SUBMITTALS
A. Product Data: For wireways and fittings, hinged-cover enclosures, and cabinets.
15 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.

B. Comply with NFPA 70.
PART 2 - PRODUCTS

21 METAL CONDUIT AND TUBING
A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

AFC Cable Systems, Inc.

Alflex Inc.

Allied Tube Triangle Century.

Anamet Electrical, Inc.; Anaconda Metal Hose.

International Metal Hose.

Electri-Flex Co

Grinnell Co./Tyco International; Allied Tube and Conduit Div.
LTV Steel Tubular Products Company — Manhattan/CDT/Cole-Flex.
. Maverick.

0. 0O-Z Gedney; unit of General Signal.

1. Wheatland.

220NN

B. Rigid Steel Conduit: ANSI C80.1.
C. EMT: ANSI C80.3.
D. LFMC: Flexible steel conduit with PVC jacket.

E. Fittings for Conduit (Including all Types and Flexible and Liquidtight), EMT, and Cable: NEMA FB 1; listed
for type and size raceway with which used, and for application and environment in which installed.

1. Fittings for EMT: Steel, compression type.
2. Coating for Fittings for PVC-Coated Conduit: Minimum thickness, 0.040 inch, with overlapping
sleeves protecting threaded joints.

2.2 NONMETALLIC CONDUIT AND TUBING
A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

American International.

Anamet Electrical, Inc.; Anaconda Metal Hose.
Arnco Corp.

Cantex Inc.

Certainteed Corp.; Pipe and Plastics Group.
Condux International.

ElecSys, Inc.

Nookrwh =
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8. Electri-Flex Co.
9. Integral.
10. Kor-Kap.
11. Lamson and Sessions: Carlon Electrical Products.

23

2.4

12. Manhattan/CDT/Cole-Flex.

13. RACO; Division of Hubbell, Inc.

14. Scepter.

15. Spiralduct, Inc./AFC Cable Systems, Inc.
16. Thomas & Betts Corporation.

RNC: NEMA TC 2, Schedule 40 and Schedule 80 PVC.

RNC Fittings: NEMA TC 3; match to conduit or tubing type and material.

METAL WIREWAYS
Manufacturers: Subject to compliance with requirements, provide products by one of the following:

1. Hoffman.
2. Square D.

Material and Construction: Sheet metal sized and shaped as indicated, NEMA 3R.

Fittings and Accessories: Include couplings, offsets, elbows, expansion joints, adapters, hold-down straps,
end caps, and other fittings to match and mate with wireways as required for complete system.

Select features, unless otherwise indicated, as required to complete wiring system and to comply with
NFPA 70.

Wireway Covers: Hinged type and Flanged-and-gasketed type.

Finish: Manufacturer's standard enamel finish.

BOXES, ENCLOSURES, AND CABINETS

Cast-Metal Outlet and Device Boxes: NEMA FB 1, Type FD, with gasketed cover. Shall be used in all
exposed, non-recessed, locations.

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

Cast-Metal Pull and Junction Boxes: NEMA FB 1, cast aluminum with gasketed cover. Shall be used in
areas exposed to water.

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.

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.
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2.5 HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND WIRING

A. Description: Comply with ANSI/SCTE 77.

1.

Color of Frame and Cover: Gray.

2. Configuration: Units shall be designed for flush burial and have open bottom, unless otherwise
indicated.

3. Cover: Weatherproof, secured by tamper-resistant locking devices and having structural load rating
consistent with enclosure.

4. Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50.

5. Cover Legend: Molded lettering, "ELECTRIC", “COMMUNICATIONS” or as indicated for each
system service.

6. Handholes 12 inches wide by 24 inches long and larger shall have inserts for cable racks and pulling-
in irons installed before concrete is poured.

B. Polymer-Concrete Handholes and Boxes with Polymer-Concrete Cover: Molded of sand and aggregate,

bound together with polymer resin, and reinforced with steel or fiberglass or a combination of the two.

1.

2.

Available Manufacturers: Subject to compliance with requirements, manufacturers offering products
that may be incorporated into the Work include, but are not limited to, the following:
Manufacturers: Subject to compliance with requirements, provide products by one of the following:

Hubbell: Quazite.

Armorcast Products Company.
Carson Industries LLC.

CDR Systems Corporation.
NewBasis.

Christy Concrete Products.

~ooooTpD

2.6 GROUT

A. Nonmetallic, Shrinkage-Resistant Grout: ASTM C 1107, factory-packaged, nonmetallic aggregate grout,
noncorrosive, nonstaining, mixed with water to consistency suitable for application and a 30-minute working

time.

PART 3 - EXECUTION

3.1 RACEWAY APPLICATION

A. Provide raceways in interior and exterior locations in accordance with the “Raceway Application Matrix”
included on the drawings.

B. Boxes and Enclosures, Exterior Aboveground: NEMA 250, Type 3R.

C. Boxes, Enclosures, and Handholes:

1.

Handholes and Pull Boxes in Driveway, Parking Lot, and Off-Roadway Locations, Subject to
Occasional, Non-deliberate Loading by Heavy Vehicles: Polymer concrete, SCTE 77, Tier 15
structural load rating.

Handholes and Pull Boxes in Sidewalk and Similar Applications with a Safety Factor for Non-
deliberate Loading by Vehicles: Polymer-concrete units, SCTE 77, Tier 8 structural load rating.

D. Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4, stainless steel in damp or wet
locations.
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Minimum Raceway Size: 3/4-inch trade size.
Raceway Fittings: Compatible with raceways and suitable for use and location.

1. Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings, unless otherwise
indicated.

2. EMT: Use compression, steel fittings. Comply with NEMA FB 2.10.

3. Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply with NEMA FB 2.20.

INSTALLATION

Comply with NECA 1 and NECA 101 for installation requirements except where requirements on Drawings
or in this article are stricter. Comply with NECA 102 for aluminum conduits. Comply with NFPA 70 limitations
for types of raceways allowed in specific occupancies and number of floors.

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.

Complete raceway installation before starting conductor installation.
Support raceways as specified in Division 26 Section "Hangers and Supports for Electrical Systems."
Install temporary closures to prevent foreign matter from entering raceways.

Protect stub-ups from damage where conduits rise through floor slabs. Arrange so curved portions of bends
are not visible above the finished slab.

Make bends and offsets so ID is not reduced. Keep legs of bends in the same plane and keep straight legs
of offsets parallel, unless otherwise indicated.

Install no more than the equivalent of three 90-degree bends in any conduit run except for control wiring
conduits, for which fewer bends are allowed. Support within 12 inches of changes in direction.

Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise indicated.

1. Install concealed raceways with a minimum of bends in the shortest practical distance, considering
type of building construction and obstructions, unless otherwise indicated.

Support conduit within 12 inches of enclosures to which attached.

Install exposed raceways parallel or at right angles to nearby surfaces or structural members and follow
surface contours as much as possible.

1. Run parallel or banked raceways together on common supports.
2. Make parallel bends in parallel or banked runs. Use factory elbows only where elbows can be
installed parallel; otherwise, provide field bends for parallel raceways.

Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating bushings to protect
conductors, including conductors smaller than No. 4 AWG.

Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes or cabinets.
Install bushings on conduits up to 1-1/4-inch trade size and insulated throat metal bushings on 1-1/2-inch
trade size and larger conduits terminated with locknuts. Install insulated throat metal grounding bushings on
service conduits.
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Install raceways square to the enclosure and terminate at enclosures with locknuts. Install locknuts hand
tight plus 1/4 turn more.

Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatings in the locknut
area prior to assembling conduit to enclosure to assure a continuous ground path.

Cut conduit perpendicular to the length. For conduits 2-inch trade size and larger, use roll cutter or a guide
to make cut straight and perpendicular to the length.

Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions: Apply listed compound
to threads of raceway and fittings before making up joints. Follow compound manufacturer's written
instructions.

Where raceways are terminated with threaded hubs, screw raceways or fittings tightly into hub so end bears
against wire protection shoulder. Where chase nipples are used, align raceways so coupling is square to
box; tighten chase nipple so no threads are exposed.

Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with not less than 200-
Ib tensile strength. Leave at least 12 inches of slack at each end of pull wire.

Communications and Signal Cabling Systems Raceways: 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.

Electrical condulet (LB’s) are not permitted.

Conduits shall have no more than two 90 degree bends between pull points or pull boxes.

Conduits shall contain no continuous sections longer than 150 ft. without a pull point/box.

Conduit for fiber cabling shall have a bend radius of at least 10 times the internal diameter.

Conduit for copper cabling less than 2” shall have a bend radius of at least 6 times the internal
diameter. Conduit for copper cabling 2” and larger shall have a bend radius of at least 10 times the
internal diameter.

6. All conduit ends shall have an insulated bushing.

R WON=

Stub-up Connections: Extend conduits through concrete floor for connection to freestanding equipment.
Install with an adjustable top or coupling threaded inside for plugs set flush with finished floor. Extend
conductors to equipment with rigid steel conduit; FMC may be used 6 inches above the floor. Install
screwdriver-operated, threaded plugs flush with floor for future equipment connections.

Flexible Conduit Connections: Comply with NEMA RV3. Use maximum of 72 inches of flexible conduit for
recessed and semi recessed lighting fixtures; for equipment subject to vibration, noise transmission, or
movement; and for all motors. Use LFMC in damp or wet locations. Install separate ground conductor
across flexible connections.

Fasten junction and pull boxes to or support from building structure. Do not support boxes by conduits.
Install hinged-cover enclosures and cabinets plumb. Support at each corner.

Provide a pull box (a handhole for outdoor applications) for each conduit run that exceeds 250 feet. Provide
two pull boxes (handholes for outdoor applications) for runs that exceed 500 feet.

Route conduits in finished areas with exposed ceilings at underside of structural deck or as high as possible.

FIRESTOPPING

Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore original fire-
resistance rating of assembly. Firestopping materials and installation requirements are specified in
Division 07 Section "Through-Penetration Firestop Systems."
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3.4 PROTECTION
A. Provide final protection and maintain conditions that ensure coatings, finishes, and cabinets are without

damage or deterioration at time of Substantial Completion.

1. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer.

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

3.5 CLEANING
A. After completing installation of exposed, factory-finished raceways and boxes, inspect exposed finishes and

repair damaged finishes.

END OF SECTION 26 0533
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PART 1 - GENERAL
1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.
1.2 SUMMARY
A. This Section includes the following:
1. Identification for raceway and metal-clad cable.
2. Identification for conductors and communication and control cable.
3. Underground-line warning tape.
4. Warning labels and signs.
5. Instruction signs.
6. Equipment identification labels.
7. Miscellaneous identification products.
1.3 QUALITY ASSURANCE
A. Comply with ANSI A13.1 and ANSI C2.
B. Comply with NFPA 70.
C. Comply with 29 CFR 1910.145.
1.4 COORDINATION
A. Coordinate identification names, abbreviations, colors, and other features with requirements in the Contract

Documents, Shop Drawings, manufacturer's wiring diagrams, and the Operation and Maintenance Manual,
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and with those required by codes, standards, and 29 CFR 1910.145. Use consistent designations
throughout Project.

Coordinate installation of identifying devices with completion of covering and painting of surfaces where
devices are to be applied.

Coordinate installation of identifying devices with location of access panels and doors.

Install identifying devices before installing acoustical ceilings and similar concealment.

PART 2 - PRODUCTS

2.1

2.2

23

24

RACEWAY AND METAL-CLAD CABLE IDENTIFICATION MATERIALS

Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color field for each
raceway and cable size.

Color for Printed Legend:

1. Power Circuits: Black letters on an orange field.
2. Legend: Indicate system or service and voltage, if applicable.

Self-Adhesive Vinyl Labels: Preprinted, flexible label laminated with a clear, weather- and chemical-resistant
coating and matching wraparound adhesive tape for securing ends of legend label.
CONDUCTOR, COMMUNICATION AND CONTROL CABLE IDENTIFICATION MATERIALS

Color-Coding Conductor Tape: Colored, self-adhesive vinyl tape not less than 3 mils thick by 1 to 2 inches
wide.

Marker Tapes: Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification legend machine
printed by thermal transfer or equivalent process.

UNDERGROUND-LINE WARNING TAPE

Description: Permanent, bright-colored, continuous-printed, polyethylene tape.

Not less than 6 inches wide by 4 mils thick.
Compounded for permanent direct-burial service.
Embedded continuous metallic strip or core.

Printed legend shall indicate type of underground line.

PN~

WARNING LABELS AND SIGNS
Comply with NFPA 70 and 29 CFR 1910.145.

Self-Adhesive Warning Labels: Factory printed, multicolor, pressure-sensitive adhesive labels, configured
for display on front cover, door, or other access to equipment, unless otherwise indicated.

Warning label and sign shall include, but are not limited to, the following legends:
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1. Multiple Power Source Warning: "DANGER - ELECTRICAL SHOCK HAZARD - EQUIPMENT HAS

MULTIPLE POWER SOURCES."
2. Workspace Clearance Warning: "WARNING - OSHA REGULATION - AREA IN FRONT OF
ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES."

25 INSTRUCTION SIGNS

A. Engraved, laminated acrylic or melamine plastic, minimum 1/16 inch thick for signs up to 20 sq. in. and 1/8
inch thick for larger sizes.

1. Engraved legend with black letters on white face.

2. Punched or drilled for mechanical fasteners.
3. Framed with mitered acrylic molding and arranged for attachment at applicable equipment.

2.6 EQUIPMENT IDENTIFICATION LABELS

A. Engraved, Laminated Acrylic or Melamine Label: Punched or drilled for screw mounting. Black letters on a
white background. Minimum letter height shall be 3/8 inch.

B. Outdoor Equipment Stenciled Legend: In nonfading, waterproof, black ink or paint. Minimum letter height
shall be 1 inch.

2.7 MISCELLANEOUS IDENTIFICATION PRODUCTS
A. Cable Ties: Fungus-inert, self-extinguishing, 1-piece, self-locking, Type 6/6 nylon cable ties.

Minimum Width: 3/16 inch.

Tensile Strength: 50 Ib, minimum.

Temperature Range: Minus 40 to plus 185 deg F.
Color: Black, except where used for color-coding.

PoN=

B. Paint: Paint materials and application requirements are specified in Division 9 painting Sections.

C. Fasteners for Labels and Signs: Self-tapping, stainless-steel screws or stainless-steel machine screws with
nuts and flat and lock washers.

2.8 WIRING DEVICE IDENTIFICATION

A. Description: Self-adhesive label with black upper case letters on clear polyester label, font size 7.

PART 3 - EXECUTION

3.1 APPLICATION

A. Accessible Raceways and Metal-Clad Cables More Than 600 V: Identify with "DANGER-HIGH VOLTAGE"
in black letters at least 2 inches high, with self-adhesive vinyl labels. Repeat legend at 10-foot maximum
intervals.

B. Accessible Raceways and Metal-Clad Cables, 600 V or Less, for Service and Feeders More Than 400 A:
Identify with orange self-adhesive vinyl label.
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C. Accessible Raceways and Cables of Auxiliary Systems: Identify the following systems with color-coded, self-

adhesive vinyl tape applied in bands:

1. Security System: Blue and yellow.
2. Telecommunication System: Green and yellow.
3. Control Wiring: Green and red.

D. Power-Circuit Conductor Identification: For conductors No. 1/0 AWG and larger in vaults, pull and junction
boxes, manholes, and handholes use color-coding conductor tape and marker tape. Identify source and
circuit number of each set of conductors. For single conductor cables, identify phase in addition to the above.

E. Branch-Circuit Conductor Identification: Where there are conductors for more than three branch circuits in
same junction or pull box, use marker tape. Identify each ungrounded conductor according to source and
circuit number as indicated on Drawings. Identify control circuits by control wire number as indicated on shop
drawings.

F. Branch Circuit Conductor Identification: Label each junction box and junction box cover plate as follows:

1 All Junction Boxes: Label inside with the contractor's name and date the work was performed.
2 Concealed Junction Boxes: Label the outside with the circuit source (panel and circuit number).
3. Exposed Junction Boxes: Label the inside with the circuit source (panel and circuit number).

4 In delible ink is acceptable as long as labeling is legible.

G. Conductor Identification: Locate at each conductor at panelboard gutters, pull boxes, outlet and junction
boxes, and each load connection or termination point.

H. Auxiliary Electrical Systems Conductor Identification: Identify field-installed alarm, control, signal, sound,
intercommunications, voice, and data connections.

1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and pull points.
Identify by system and circuit designation.

2. Use system of marker tape designations that is uniform and consistent with system used by
manufacturer for factory-installed connections.

3. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and Operation and

Maintenance Manual.

. Locations of Underground Lines: Identify with underground-line warning tape for power, lighting,
communication, and control wiring and optical fiber cable. Install underground-line warning tape for both
direct-buried cables and cables in raceway.

J. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting: Comply with
29 CFR 1910.145 and apply self-adhesive warning labels. Identify system voltage with black letters on an
orange background. Apply to exterior of door, cover, or other access.

1. Equipment with Multiple Power or Control Sources: Apply to door or cover of equipment including,
but not limited to, the following:

a. Controls with external control power connections.

2. Equipment Requiring Workspace Clearance According to NFPA 70: Unless otherwise indicated,
apply to door or cover of equipment but not on flush panelboards and similar equipment in finished
spaces.

K. Instruction Signs:
1. Operating Instructions: Install instruction signs to facilitate proper operation and maintenance of

electrical systems and items to which they connect. Install instruction signs with approved legend
where instructions are needed for system or equipment operation.
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2. Emergency Operating Instructions: Install instruction signs with white legend on a red background

3.2

with minimum 3/8-inch- high letters for emergency instructions at equipment used for power transfer.

Equipment Identification Labels: On each unit of equipment, install unique designation label that is consistent
with wiring diagrams, schedules, and Operation and Maintenance Manual. Apply labels to disconnect
switches and protection equipment, central or master units, control panels, control stations, terminal
cabinets, and racks of each system. Systems include power, lighting, control, communication, signal,
monitoring, and alarm systems unless equipment is provided with its own identification.

1. Labeling Instructions:

a. Indoor Equipment: Engraved, laminated acrylic or melamine label mechanically secured.

b. Outdoor Equipment: Stenciled.

c. Elevated Components: Increase sizes of labels and letters to those appropriate for viewing
from the floor.

2. Equipment to Be Labeled: If included on project. All items may not be on project.
Panelboards, electrical cabinets, and enclosures.
Transformers.
Disconnect switches.
Contactors.

Voice and data cable terminal equipment.

Monitoring and control equipment.

Terminals, racks, and patch panels for voice and data communication and for signal and
control functions.

Breakers or switches at distribution panels.

5 @mooooTo

Wiring Device Identification Labels: On each faceplate install circuit designation label that is consistent with
panelboard directories, and as-built plan drawings. Apply labels to receptacle faceplates centered below
bottom outlet. Apply labels to toggle switch faceplates on backside.

INSTALLATION

Verify identity of each item before installing identification products.

Location:

1. Install identification materials and devices at locations for most convenient viewing without
interference with operation and maintenance of equipment.

2. Conduit Markers: Provide identification for each power conduit containing conductors rated 400A or
greater.

Apply identification devices to surfaces after completing finish work.

Self-Adhesive ldentification Products: Clean surfaces before application, using materials and methods
recommended by manufacturer of identification device.

Attach nonadhesive signs and plastic labels with screws and auxiliary hardware appropriate to the location
and substrate.

System Identification Color Banding for Raceways and Cables: Each color band shall completely encircle
cable or conduit. Place adjacent bands of two-color markings in contact, side by side. Locate bands at
changes in direction, at penetrations of walls and floors, at 50-foot maximum intervals in straight runs, and
at 25-foot maximum intervals in congested areas.
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G. Color-Coding for Phase and Voltage Level Identification, 600 V and Less: Use the colors listed below for

ungrounded service, feeder, and branch-circuit conductors.

1.

2.

Color shall be factory applied or, for sizes larger than No. 10 AWG if authorities having jurisdiction
permit, field applied.
Colors for 208/120-V Circuits:

Phase A: Black.

Phase B: Red.

Phase C: Blue.

Grounded Conductor (Neutral): White.

aoow

Colors for 480/277-V Circuits:

Phase A: Brown.

Phase B: Orange.

Phase C: Yellow.

Ground Conductor (Neutral): Grey.

aoowm

Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns for a minimum distance of 6
inches from terminal points and in boxes where splices or taps are made. Apply last two turns of tape
with no tension to prevent possible unwinding. Locate bands to avoid obscuring factory cable
markings.

H. Underground-Line Warning Tape: During backfilling of trenches install continuous underground-line warning
tape directly above line at 6 to 8 inches below finished grade. Use multiple tapes where width of multiple
lines installed in a common trench or concrete envelope exceeds 16 inches overall.

. Label information arrangement for 3 lines of text.

1.

” o« ” o«

Line one shall describe the panel or equipment. Line one example: “DP-XX,” RP-XX,” “T-XX,” “EF-
XX,” etc.

2. Line two shall describe the first disconnecting means feeding this panel or equipment. Line two
example: “Fed from DP-XX,” “Fed from RP-XX,” etc.
3. Line three indicates that location of the disconnecting means as identified in line two. Line three
example: “First Floor Elect. Rm #XXX.”
4. Line four shall include “Via T-XX” when panel or equipment is fed from a transformer.
J. Examples:
RP-1A EF-1 LP-1A
FED FROM DP-1A FED FROM MCC-1A LOCATED IN
ELECTRICAL ROOM A100 MECHANICAL ROOM F101 ELECTRICAL ROOM A100
VIAT-1A
K. Fusible Enclosed Switches and Distribution Equipment: Install self-adhesive vinyl label indicating fuse rating

and type on the outside of door on each fused switch.

L. Painted Identification: Prepare surface and apply paint according to Division 9 painting Sections.
M. Degrease and clean surface to receive nameplates.

N. Install nameplate and labels parallel to equipment lines.

0. Secure nameplate to equipment front using screws.

P. Secure nameplate to inside surface of door on panelboard that is recessed in finished locations.
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Q. Identify conduit using field painting where required.
R. Paint red colored band on each fire alarm conduit and junction box.
S. Paint bands 10 feet on center, and 4 inches minimum in width.

END OF SECTION 26 0553
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PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY
A. This Section includes the following:

1. Ground-fault circuit interrupter receptacles.
2. Single- and double-pole snap switches.
3. Device wall plates.

1.3 DEFINITIONS
A. EMI: Electromagnetic interference.
B. GFCI: Ground-fault circuit interrupter.

C. PVC: Polyvinyl chloride.

1.4 REFERENCES
A. DSCC W-C-596G: Federal Specification Connector, Electrical, Power, General Specification.

B. DSCC W-C-896F: Federal Specification Switches, Toggle (Toggle and Lock), Flush Mounted (General
Specification).

C. IEC 309-1, Part 1: General Requirements: Plugs, Socket-Outlets and Couplers for Industrial Purposes.
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NEMA FB 11: Plugs, Receptacles, and Connectors of the Pin and Sleeve Type for Hazardous Locations.
NEMA WD 1: General Requirements for Wiring Devices.

NEMA WD 6: Wiring Device — Dimensional Requirements.

UL 20: General-Use Snap Switches.

UL 486A: Wire Connectors and Soldering Lugs for Use with Copper Conductors.

UL 498: Electrical Attachment Plugs and Receptacles.

UL 943: Ground Fault Circuit Interrupters.

NECA 130-2010: Installing and Maintaining Wiring Devices.

SUBMITTALS

Product Data: Provide manufacturer’s catalog information showing dimensions, colors, and configurations
for each type of product indicated.

QUALITY ASSURANCE

Source Limitations: Obtain each type of wiring device through one source from a single manufacturer. Insofar
as they are available, obtain all wiring devices and associated wall plates from a single manufacturer and
source.

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.

Comply with NFPA 70.

PART 2 - PRODUCTS

2.1

2.2

GENERAL WIRING DEVICE REQUIREMENTS
Comply with NFPA 70, NEMA WD 1, NEMA WD 6, and UL498.

Device Color:

1. Wiring Devices Connected to Normal Power System: White, unless otherwise indicated or required
by NFPA 70 or device listing.
2. Wall Switches: White, unless otherwise indicated.

GFCI RECEPTACLES
General:

1. Comply with UL 943.
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Weather-Resistant Duplex GFCI Receptacle, NEMA 5-20R:
1. Comply with UL 943.
2. Manufacturers: Subject to compliance with requirements, provide one of the following:
a. Eaton/Arrow Hart Wiring Devices WRSGF20.
b. Legrand, Pass & Seymour: 2097TRWR.
WALL PLATES
Manufacturers:
1. Provide wall plates and corresponding wiring devices from same manufacturer.
Single and combination types to match corresponding wiring devices.
1. Plate-Securing Screws: Metal with head color to match plate finish.
2. Material for Damp Locations: Gasketed Cast aluminum with hinged cover and listed and labeled as
Weatherproof.
a. Manufacturers:
1) Red Dot Model CCGV, ABB Installation Products.
2) Eaton/Arrow Hart WLRD1.
3) Legrand, Pass & Seymour.
4) Intermatic: WP3110MXD.
3. Material for Wet Locations: Gasketed Non-Metallic with hinged cover and listed and labeled as Extra

Duty Weatherproof While-In-Use.

a. Manufacturers:
1) Hubbell: MM420.
2) Legrand, Pass & Seymour: WIUC10FRED.
3) Eaton/Arrow Hart: WIU-1VX.
4) Red Dot: CKPS.
5) Intermatic: WP5000.

PART 3 - EXECUTION

3.1

INSTALLATION
Install products in accordance with manufacturer’s instructions.

Prior to installation of devices, verify wall openings are neatly cut and will be completely covered by wall
plates, clean debris from outlet boxes and provide extension rings to bring outlet boxes flush with finished
surface.

Install devices and assemblies level, plumb, and square with building lines.
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Arrangement of Devices:
1. Unless otherwise indicated, mount flush, with long dimension vertical, and with grounding terminal of
receptacles on top.
2. Install horizontally mounted receptacles with grounding pole on the left.
3. Install GFCI receptacles so that the “Push To Test” and “Reset” designations can be read correctly.
If printed in both directions, install with ground pole on top.
4. Install switches with OFF position down.

3.2

3.3

3.4

Install weather-resistant type receptacles in all damp and wet locations, including pool environments.

Install weatherproof While-In-Use cover plates on receptacles in wet locations.

IDENTIFICATION
Comply with Division 26 Section "Electrical Identification."

1. Receptacles: Identify panelboard and circuit number from which served. Use adhesive label as
specified in Division 26 Section “Electrical Identification” with black-filled lettering on back side of wall
plate, and durable wire markers or tags inside outlet boxes.

CONNECTIONS

Ground equipment according to Division 26 Section "Grounding and Bonding." Connect wiring device
grounding terminal to outlet box with bonding jumper. Use of quick ground strap or screw is not acceptable.

Connect wiring according to Division 26 Section "Conductors and Cables." Connect wiring devices by
wrapping conductor around screw terminal or by using back wiring and tightening the screw securely.

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.

FIELD QUALITY CONTROL

Perform the following field tests and inspections and prepare test reports:

1. Inspect each wiring device for defects.

2. Operate each wall switch with circuit energized and verify proper operation.

3. After installing wiring devices and after electrical circuitry has been energized, test each receptacle
for proper polarity, ground continuity, and compliance with requirements.

4. Test each GFCI receptacle for proper operation with both local and remote fault simulations

according to manufacturer's written instructions.

Remove malfunctioning units, replace with new units, and retest as specified above.

END OF SECTION 26 2726
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PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY
A. This Section includes the following:
1. Exterior luminaires with lamps and ballasts.
2. Luminaire-mounted photoelectric relays.
3. Poles and accessories.
B. Related Sections include the following:
1. Division 26 Section "LED Interior Lighting" for exterior luminaires normally mounted on exterior

surfaces of buildings.

1.3 DEFINITIONS
A. CRI: Color-rendering index.

B. HID: High-intensity discharge.

C. Luminaire: Complete lighting fixture, including ballast housing if provided.
D. Pole: Luminaire support structure, including tower used for large area illumination.
E. Standard: Same definition as "Pole" above.
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SUBMITTALS

Product Data: For each luminaire, pole, and support component, arranged in order of lighting unit
designation. Include data on features, accessories, finishes, and the following:

1. Physical description of luminaire, including materials, dimensions, effective projected area, and
verification of indicated parameters.

Details of attaching luminaires and accessories.

Details of installation and construction.

Luminaire materials.

Photometric data based on laboratory tests of each luminaire type, complete with indicated lamps,
ballasts, and accessories.

aokrowbd

a. For indicated luminaires, photometric data shall be certified by a qualified independent testing
agency. Photometric data for remaining luminaires shall be certified by manufacturer.

b. Photometric data shall be certified by manufacturer's laboratory with a current accreditation
under the National Voluntary Laboratory Accreditation Program for Energy Efficient Lighting
Products.

6 Photoelectric relays.

7. Ballasts, including energy-efficiency data.

8. Lamps, including life, output, and energy-efficiency data.

9. Materials, dimensions, and finishes of poles.

10. Means of attaching luminaires to supports, and indication that attachment is suitable for components
involved.

11. Anchor bolts for poles.

12. Manufactured pole foundations.

Shop Drawings:

1. Anchor-bolt templates keyed to specific poles and certified by manufacturer.

2. Design calculations, certified by a qualified professional engineer, indicating strength of screw
foundations and soil conditions on which they are based.

3. Wiring Diagrams: Power and control wiring.

Pole and Support Component Certificates: Signed by manufacturers of poles, certifying that products are
designed for indicated load requirements in AASHTO LTS-4 and that load imposed by luminaire has been
included in design.

Qualification Data: For agencies providing photometric data for lighting fixtures.
Field quality-control test reports.

Operation and Maintenance Data: For luminaires to include in emergency, operation, and maintenance
manuals.

Warranty: Special warranty specified in this Section.

QUALITY ASSURANCE

Luminaire Photometric Data Testing Laboratory Qualifications: Provided by manufacturers' laboratories that
are accredited under the National Volunteer Laboratory Accreditation Program for Energy Efficient Lighting
Products.

Luminaire Photometric Data Testing Laboratory Qualifications: Provided by an independent agency, with
the experience and capability to conduct the testing indicated, that is an NRTL as defined by OSHA in
29 CFR 1910.7.
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C. 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.
D. Comply with IEEE C2, "National Electrical Safety Code."

E. Comply with NFPA 70.

1.6 DELIVERY, STORAGE, AND HANDLING
A. Package aluminum poles for shipping according to ASTM B 660.

B. Store poles on decay-resistant-treated skids at least 12 inches above grade and vegetation. Support poles
to prevent distortion and arrange to provide free air circulation.

C. Handle wood poles so they will not be damaged. Do not use pointed tools that can indent pole surface more
than 1/4 inch deep. Do not apply tools to section of pole to be installed below ground line.

D. Retain factory-applied pole wrappings on fiberglass and laminated wood poles until right before pole
installation. Handle poles with web fabric straps.

E. Retain factory-applied pole wrappings on metal poles until right before pole installation. For poles with
nonmetallic finishes, handle with web fabric straps.
1.7 WARRANTY

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or replace products
that fail in materials or workmanship; that corrode; or that fade, stain, perforate, erode, or chalk due to effects
of weather or solar radiation within specified warranty period.

1 Warranty Period for Luminaires: Five years from date of Substantial Completion.
2. Warranty Period for Metal Corrosion: Five years from date of Substantial Completion.
3 Warranty Period for Color Retention: Five years from date of Substantial Completion.

PART 2 - PRODUCTS

21 MANUFACTURERS
A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product
selection:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the

manufacturers specified.

2.2 LUMINAIRES, GENERAL REQUIREMENTS

A. Luminaires shall comply with UL 1598 and be listed and labeled for installation in wet locations by an NRTL
acceptable to authorities having jurisdiction.

B. Comply with IESNA RP-8 for parameters of lateral light distribution patterns indicated for luminaires.

C. Metal Parts: Free of burrs and sharp corners and edges.
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Sheet Metal Components: Corrosion-resistant aluminum, unless otherwise indicated. Form and support to
prevent warping and sagging.

Housings: Rigidly formed, weather- and light-tight enclosures that will not warp, sag, or deform in use.
Provide filter/breather for enclosed luminaires.

Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under operating
conditions, and designed to permit relamping without use of tools. Designed to prevent doors, frames,
lenses, diffusers, and other components from falling accidentally during relamping and when secured in
operating position. Doors shall be removable for cleaning or replacing lenses. Designed to disconnect ballast
when door opens.

Exposed Hardware Material: Stainless steel.

Plastic Parts: High resistance to yellowing and other changes due to aging, exposure to heat, and UV
radiation.

Light Shields: Metal baffles, factory installed and field adjustable, arranged to block light distribution to
indicated portion of normally illuminated area or field.

Reflecting surfaces shall have minimum reflectance as follows, unless otherwise indicated:

1. White Surfaces: 85 percent.
2. Specular Surfaces: 83 percent.
3. Diffusing Specular Surfaces: 75 percent.

Lenses and Refractors Gaskets: Use heat- and aging-resistant resilient gaskets to seal and cushion lenses
and refractors in luminaire doors.

Luminaire Finish: Manufacturer's standard paint applied to factory-assembled and -tested luminaire before
shipping. Where indicated, match finish process and color of pole or support materials.

Factory-Applied Finish for Aluminum Luminaires: Comply with NAAMM's "Metal Finishes Manual for
Architectural and Metal Products" for recommendations for applying and designating finishes.

1. Finish designations prefixed by AA comply with the system established by the Aluminum Association
for designating aluminum finishes.

2. Class I, Color Anodic Finish: AA-M32C22A42/A44 (Mechanical Finish: medium satin; Chemical
Finish: etched, medium matte; Anodic Coating: Architectural Class |, integrally colored or
electrolytically deposited color coating 0.018 mm or thicker) complying with AAMA 611.

a. Color: Dark bronze.

PART 3 - EXECUTION

3.1

A

B.

LUMINAIRE INSTALLATION
Install exterior lighting system per N.E.C.A./l.LE.S.N.A. 501-2006.

Fasten luminaire to indicated structural supports.
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CORROSION PREVENTION

Aluminum: Do not use in contact with earth or concrete. When in direct contact with a dissimilar metal,
protect aluminum by insulating fittings or treatment.

Steel Conduits: Comply with Division 26 Section "Raceways and Boxes." In concrete foundations, wrap
conduit with 0.010-inch- thick, pipe-wrapping plastic tape applied with a 50 percent overlap.

FIELD QUALITY CONTROL

Inspect each installed fixture for damage. Replace damaged fixtures and components.

lllumination Observations: Verify normal operation of lighting units after installing luminaires and energizing
circuits with normal power source.

1. Verify operation of photoelectric controls.
lllumination Tests:

1. Measure light intensities at night. Use photometers with calibration referenced to NIST standards.
Comply with the following IESNA testing guide(s):

IESNA LM-5, "Photometric Measurements of Area and Sports Lighting."
IESNA LM-50, "Photometric Measurements of Roadway Lighting Installations."
IESNA LM-52, "Photometric Measurements of Roadway Sign Installations."
IESNA LM-64, "Photometric Measurements of Parking Areas."

IESNA LM-72, "Directional Positioning of Photometric Data."

PaooTw

Prepare a written report of tests, inspections, observations, and verifications indicating and interpreting
results. If adjustments are made to lighting system, retest to demonstrate compliance with standards.

DEMONSTRATION

Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust,
operate, and maintain luminaire lowering devices. Refer to Division 1 Section "Demonstration and Training."

END OF SECTION 26 5600
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