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SECTION 26 0010
GENERAL PROVISIONS FOR ELECTRICAL WORK

PART 1 GENERAL
1.01 SCOPE OF WORK

A. The work included in this Contract is shown on the drawings and described in these
specifications. It consists of furnishing all labor, material, services, supervision and connection
of all systems shown and/or specified including the requirements of:

1. DIVISION 00 - BIDDING AND CONTRACT REQUIREMENTS
2. DIVISION 1 - GENERAL REQUIREMENT
3. DIVISION 26,27 & 28 - GENERAL REQUIREMENT

B. Contractor is responsible to review and understand all drawings and all work of all trades to
ensure a complete and thorough project.

C. Provide all labor, tools, materials, equipment, coordination, and plans necessary for installation
and proper operation of the electrical systems.

D. Contract drawings and specifications are complementary and must be so used to ascertain all
requirements of the work.

1.02 DEFINITIONS

A. Provide, furnish, install, and furnish and install shall have the same meaning. That is, the
Contractor shall purchase, transport to the site and install all required components of the work
unless specifically stated otherwise in the contract documents.

B. Wiring pertains to raceway, fittings, conductors, terminations, hangers, supports, etc. as
required to form a complete system.

1.03 DRAWINGS AND SPECIFICATIONS

A. The plans are diagrammatic and indicate only the sizes and general arrangement of conduit,
devices, and equipment; exact locations of all elements shall be determined as work
progresses, in cooperation with the work of other trades. It is not intended to show every item
of work or minor piece of equipment, but every item shall be furnished and installed without
additional remuneration as necessary to complete the system in accordance with the best
practice of the trade.

B. As previously stated, the exact locations of electrical devices and equipment are diagrammatic.
The owner may request for any devices or equipment to be installed at different locations than
what is indicated on the drawings in a specific area or room. It is the responsibility of the
Electrical Contractor to coordinate the locations of devices in all areas prior to installation.

1.04 PRODUCT EQUIVALENTS

A. Where, in these specifications or on drawings, certain kinds, types, brands, or manufacturers of
materials are named, they shall be regarded as required standard of quality. Where two or
more are named these are presumed to be equal, and Contractor may select one of those
items.

B. Requests for approval of proposed equivalents will be received by Architect only from the
Contractor.

C. If the Architect approves a proposed equivalent prior to receipt of Bids, such approval will be
set forth in an Addendum.

D. After the bid opening the apparent low bidder or bidders will be notified by the Architect or
Owner and shall submit to the Architect in writing, within ten (10) calendar days what equivalent
kind, type, brand, or manufacture is included in bid in lieu of specified items. No equivalents
will be considered after this submission.
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E. Contractor shall have burden of proving, at Contractor's own cost and expense, to satisfaction
of Owner/Architect, that proposed product is similar and equal to named product. In making
such determination Owner/Architect will be sole judge of objective and appearance criteria that
proposed product must meet in order for it to be approved.

1.  Supporting data on equivalency is responsibility of bidder. For each equivalent to base
specification, included in products list, submit information describing in specific detail:

Wherein it differs from quality and performance required by base specification.

Changes required in other elements of work because of equivalent.

Effect on construction schedule.

Any required license fees or royalties.

Availability of maintenance service, and source of replacement materials.

Such other information as may be required by Owner.

F. Owner, through Architect, shall be judge of acceptability of proposed equivalents. Risk of
whether bid equivalents will be accepted is borne by Contractor.

G. Submission of an equivalent product and/or material constitutes a representation that

~0 Q0T

Contractor:
1. Has investigated proposed product and determined it is equal to or superior in all respects
to that specified.

2. Will provide same warranties or bonds for equivalent as for product specified.

3. Will coordinate installation of an accepted equivalent into work and make such other
changes as may be required to make work complete in all respects.

4. Waives all claims for additional costs, under his responsibility, which may subsequently
become apparent.

5. Wil provide, at own cost and expense, any different quantity and/or arrangement of
ductwork, piping, wiring, conduit or any part of work from that specified, detailed or
indicated in Contract Documents if required for proper installation of an approved
equivalent.

6. Wil provide, at own cost and expense, all such revision and redesign and all new
drawings and details required by Architect for approval if proposed equivalent product
requires a revision or redesign of any part of work covered by this contract.

H. Contractor must sign the “Equivalent Certification” following this specification section and
deliver it to the Architect along with a complete list of proposed equivalents within ten (10)
calendar days after notification from the Architect or Owner. This is mandatory and must be
done prior to award of contracts.

1.05 APPLICABLE STANDARDS
A. All equipment shall bear the UL label.

B. The latest edition of the following minimum standards shall apply wherever applicable:
1 American Standards Association
2. American Society for Testing Materials
3 Electrical Testing Laboratories, Inc.
4. Institute of Electrical and Electronic Engineers
5. Insulated Power Cable for Engineers Association
6. Occupational Safety and Health Act
7. National Electric Code
8 National Electrical Manufacturers Association
9. National Electrical Safety Code
10. National Fire Protection Association
11. Underwriters Laboratories, Inc.
12. Power company standards and regulations.
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C.

13. Local and state codes.

In the event there are conflicts between specifications and standards, standards shall govern
unless specifications are in excess of standards.

1.06 PERMITS AND INSPECTIONS

A.

B.

C.

Permits: The Contractor shall apply for and pay the cost for any local permits necessary for the
work of this contract.

Inspections: The Contractor shall be responsible for obtaining a 3rd party electrical inspection
of and the certificate by the approved inspection agency for the entire electrical system.

The undertaking of periodic inspections by the Owner or Engineer shall not be construed as
supervision of actual construction. The Owner or Engineer is not responsible for providing a
safe place of work for the Contractor, Contractor's employees, suppliers or subcontractors for
access, visits, use, work, travel or occupancy by any person.

1.07 CODES AND REGULATIONS

A.

Comply with all applicable rules and regulations of the municipal laws and ordinances and
latest revisions thereof. All work shall be done in full conformity with the requirements of all
authorities having jurisdiction. Modifications required by the above authorities will be made
without additional charges to the Owner. Where alterations to and/or deviations from the
Contract Documents are required by the authorities, report the requirements to the Engineer
and secure approval before work is started.

Furnish and file with the proper authorities, all drawings required by them in connection with the
work. Obtain all permits, licenses, and inspections and pay all legal and proper fees and
charges in this connection.

Should any work shown or specified be of lighter or smaller material than Code requires, same
shall be executed in strict accordance with the regulations.

Heavier or larger size material than Code requires shall be furnished and installed, if required
by the Plans and Specifications.

This Contractor shall have the electrical work inspected from time to time by authorized
inspectors and shall pay all expense incurred by same. At the completion of the work, the
Contractor shall furnish a Certificate of Approval, in triplicate, indicating full approval of the work
furnished and installed in this Contract from the local authority having jurisdiction.

Equipment and components parts thereof shall bear manufacturer's name-plate, giving
manufacturer's name, size, type and model number or serial number, electrical characteristic to

facilitate maintenance and replacements. Name plates of distributors or contractors are not
acceptable.

Engineer will have privilege of stopping any work or use of any material that in his opinion is not
being properly installed and each Contractor shall remove all materials delivered, or work
erected, which does not comply with Contract Drawings and Specifications, and replace with
proper materials, or correct such work as directed by the Engineer, at no additional cost to
Owner.

If equipment or materials are installed before proper approvals have been obtained, each
Contractor shall be liable for their removal and replacement including work of other trades
affected by such work, at no additional cost to Owner, if such items do not meet intent of the
Drawings and Specifications.

1.08 RECORD DRAWINGS

A.

The Electrical Contractor shall keep an accurate location record of all underground and
concealed piping, and of all changes from the original design. He is required to furnish this
information to the Engineer prior to his application for final payment.
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1. Submit prior to final acceptance inspection, one complete marked-up set of reproducible
engineering design drawings.
a. Fully illustrate all revisions made by all crafts in course of work.
b. Include all field changes, adjustments, variances, substitutions and deletions,
including all Change Orders.
c. Exactlocation of raceways, equipment and devices.
d. Exact size and location of underground and under floor raceways, grounding
conductors and duct banks.
e. These drawings shall be for record purposes for Owner's use and are not considered
shop drawings.
B. At completion of the project, all changes and deviations from the Contract Documents shall be

C.

B.

recorded by the Contractor.

Four (4) corrected sets of all operating and maintenance instructions and complete parts lists
bound in hard covers shall be furnished to the Owner.

1.09 SLEEVES

A. Sleeves: furnished, set in Electrical Work; built-in under General Construction Work.

Sleeves shall be as follows:

1.

2.

3.

6.

Sleeves in floors and partitions shall be galvanized steel with lock seam joints or a
manufactured conduit floor seal.

Sleeves of extra heavy cast iron pipe or galvanized steel pipe shall be used in outside
walls, foundations, and footing or manufactured compression-type wall seal (waterproof).
Conduit sleeves shall be two (2) sizes larger than the conduit passing through it.
Terminate sleeves flush with walls, partitions, and ceilings. Sleeves in floor shall
terminate 1/4" above floors.

Fill space between sleeve and conduit in foundation walls with oakum and caulk with lead
on both sides of wall. When using pipe sleeves, fill space between sleeve and pipe with
fiberglass blanket insulation when sleeve does not occur in a foundation wall.

An approved fire stop seal shall be used when conduits penetrate fire stopping walls and
floors (between fire zone).

C. Set sleeves, obtain review of their locations in ample time to permit pouring of concrete or
progressing of other construction work as scheduled.

1.10 CLEANING CONDUIT, EQUIPMENT

A. Conduit, equipment: thoroughly cleaned of dirt, cuttings, other foreign substances. Should any
conduit, other part of systems be stopped by any foreign matter, disconnect, clean wherever
necessary for purpose of locating, removing obstructions. Repair work damaged in course of
removing obstructions.

1.11 VIBRATION ISOLATION

A.

B.

Vibration isolators shall prevent, as far as practicable, transmission of vibration, noise or hum to
any part of building.

Design isolators to suit vibration frequency to be absorbed; provide isolator units of area,
distribution to obtain proper resiliency under machinery load, impact.

Wiring and other electrical connections to equipment mounted on vibration isolators; made
flexible with minimum 180 degree loop of "greenfield" in order to avoid restraining equipment
and short circuiting vibration isolator.
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1.12 BALANCED LOAD

A. ltis intended that design and features of the work as indicated will provide balanced load on the
feeders and main service. Contractor shall provide material and installation to provide this
balance load insofar as possible.

B. Contractor shall take current and voltage measurements at all panels of at least 1/2 hour.
Reconnections of loads shall be made when deemed necessary by the Engineers.

1.13 JOB CONDITIONS

A. Examine site related work and surfaces before starting work of any Section. Failure to do so

shall in no way relieve the Contractor of the responsibility to properly install the new work.

1.  Report to the Engineer, in writing, conditions, which will prevent proper provision of this
work ten (10) days prior to bid date, in time for an addendum to be issued .

2. Beginning work of any Section without reporting unsuitable conditions to the Engineer
constitutes acceptance of conditions by the Contractor.

3. Perform any required removal, repair or replacement of this work caused by unsuitable
conditions at no additional cost to Owner.

4. The Contractor is responsible for performing routine maintenance and cleaning of any
existing equipment where he is making connections to new work and to the building where
his work adds debris.

B. Connections to existing work:
1. Install new work and connect to existing work with minimum interference to existing
facilities.
2. Provide temporary shutdowns of existing services only with written consent of Owner at no
additional charges and at time not to interfere with normal operation of existing facilities.
3. Maintain continuous operation of existing facilities as required with necessary temporary
connections between new and existing work.
Do not interrupt alarm and emergency systems.
Connect new work to existing work in neat and acceptable manner.
Restore existing disturbed work to original condition including maintenance of wiring and
continuity as required. Replace damaged or rusted conduit to which new equipment is
being installed and connected.

ook

C. Removal and relocation of existing work.
1. Disconnect, remove or relocate electrical material, equipment and other work noted and
required by removal or changes in existing construction.
Provide new material and equipment required for relocated equipment.
Disconnect load and line end of conductors feeding existing equipment.
Remove conductors from existing raceways to be rewired.
Remove conductors and cap outlets on raceways to be abandoned.
Cut and cap abandoned floor raceways flush with concrete floor or behind walls and
ceilings.
Dispose of removed raceways and wire.
Dispose of removed electrical equipment as directed by Owner. The Owner shall provide
a list of equipment of the Contractor of equipment to be delivered to the Owner.

1.14 SPECIAL TOOLS AND LOOSE ITEMS
A. Furnish to Owner at completion of work:

1. One set of any special tools required to operate, adjust, dismantle or repair equipment
furnished under any section of this Division.

ok wN

® N

2. "Special Tools": Those not normally found in possession of mechanics or maintenance
personnel.
3. Keys
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B.

4. Redundant components and spare parts.
Deliver items to Owner and obtain receipt prior to approval of final payment.

1.15 REVIEW OF CONSTRUCTION

A.
B.

C.

Work may be reviewed at any time by representative of the Engineer.

Advise Architect and Engineer that work is ready for review at following times:
1. Prior to backfilling buried work.

2. Prior to concealment of work in walls and above ceilings.

3. When all requirements of contract have been completed.

Neither backfill nor conceal work without Engineer's consent.

1.16 SHOP DRAWING SUBMITTALS

A

B.

G.

Submit required shop drawings, samples and product information in accordance with Division 1,
requirements and as required in the various sections of these specifications.

Submittals shall show evidence of checking by the Contractor for accuracy. Product
information (catalog sheets) shall indicate complete catalog number, color, accessories, etc., as
well as, name of manufacturer and local distributor or manufacturer’s representative.

Submit for review detailed coordination drawings 3/8" or larger scale plans for all major
electrical equipment and any areas of conflicts by drafting location of equipment, lighting
fixtures, cable trays and conduits larger than 1-1/2" trade size. Contractor shall refer to Division
1 for preparing coordination drawings.

Incomplete submittals will be rejected.

Additionally, the Contractor will submit data on the following:

1. All electrical equipment including all panelboards and switching devices (disconnects,
switches, occupancy sensors, etc.).

2.  Fire stop seals used for wall penetrations.

3. Any proposed variation in specified wiring plans and circuitry.

4. All special items and panels, made or constructed specifically for this project, including
wiring diagrams, component layout and component data or materials list.

5. All settings of installed equipment, such as overcurrent protection, overload settings,
temperature settings, time settings, etc. This includes equipment provided by other
contractors or subcontractors and connected and tested by this Contractor.

All submittals of NON SPECIFIED equipment and components will be reviewed. It is the
submitting Contractor's responsibility to prove compliance and not the Architect/Engineer to
prove non-compliance. The submitting Contractor will be charged the prevailing wage of the
reviewing Engineer for all submittals requiring over one (1) hour to review that were not
originally specified.

It is the Contractor’s responsibility to provide submittals in an organized and timely manner so
as not to delay the project schedule and hamper the work of other trades.

1.17 OPERATING INSTRUCTIONS

A

It shall be the Contractor’s responsibility to insure that the Owner’s representative is given
adequate instruction on the operation of all equipment prior to final payment.
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1.18 TEMPORARY POWER

A. The Contractor shall provide all temporary power to all trades throughout all phases of
construction throughout the duration of this project. This will include but not be limited to
temporary lighting, power outlets, temporary elevator operation, controls for temporary heating,
and job trailers. Contractor shall be responsible for providing temporary power via adjacent
building(s) and/or a temporary diesel fired generator and associated fuel costs. Contractor shall
coordinate temporary power source with project manager prior to demolition. Contractor is
responsible for all costs associated with temporary power.

PART 2 PRODUCTS
2.01 MATERIALS
A. All materials and equipment shall be new and as specified or of equal or better quality.

B. Basic hardware and miscellaneous items shall meet existing trade standards of quality and
shall carry UL or FM listings where applicable.

C. All equipment supplied shall be the standard equipment of the manufacturer.

D. Multiple items such as panelboards, wiring devices, switches, breakers, raceways, etc., shall be
from the same manufacturer.

E. Drawings and specifications are based on specific manufacturer's equipment. Therefore, the
Contractor shall assume all responsibility, cost and coordination involved in making any
necessary revisions to apply another manufacturer's equipment, even though it may be
approved as an “equal” item by the Engineer.

PART 3 EXECUTION
3.01 COORDINATION OF WORK

A. All work shall be executed in accordance with recognized standards of workmanship. All work
shall be installed in a neat and orderly manner.

B. The Contractor shall exchange information with other Contractors and the Owner in order to
insure orderly progress of the work.

C. The Contractor must contact the Owner’s representative and schedule all work ten (10) days
prior to start.

D. The Contractor shall check for possible interference before installing any items. If any work is
installed, and later develops interference with other features of the design, the Contractor will
be responsible to make such changes to eliminate the interference.

3.02 CEILING REMOVAL

A. Existing ceilings which must be removed for the installation of new work or demolition of
existing conditions shall be done by the Contractor. No ceiling shall be removed without prior
approval of the Owner. Ceilings which must be removed shall be restored to their original
condition as soon as practical and prior to final payment.

B. The removed tile of lay-in type ceilings shall be stored either in the ceiling space or at a
designated space in the building. No tiles shall be stored in the occupied space.

C. The Contractor shall take all necessary precautions to prevent damage to the existing ceilings.
All damaged ceilings shall be replaced with new ceiling construction to match the existing and
to the Owner’s satisfaction.

END OF SECTION 26 0010
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SECTION 26 0505
SELECTIVE DEMOLITION FOR ELECTRICAL

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Electrical demolition.
1.02 RELATED REQUIREMENTS

A. Section 01 7000 - Execution and Closeout Requirements: Additional requirements for
alterations work.

1.03 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
PART 2 PRODUCTS
2.01 MATERIALS AND EQUIPMENT
A. Materials and equipment for patching and extending work: As specified in individual sections.
PART 3 EXECUTION
3.01 EXAMINATION
A. Verify field measurements and circuiting arrangements are as indicated.
B. Verify that abandoned wiring and equipment serve only abandoned facilities.
C. Demolition drawings are based on casual field observation and existing record documents.
D. Report discrepancies to Architect/Engineer before disturbing existing installation.
E. Beginning of demolition means installer accepts existing conditions.
3.02 PREPARATION
A. Disconnect electrical systems in walls, floors, and ceilings to be removed.
B. Coordinate utility service outages with utility company.

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

3.03 DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK

A. Perform work for removal and disposal of equipment and materials containing toxic substances
regulated under the Federal Toxic Substances Control Act (TSCA) in accordance with
applicable federal, state, and local regulations. Applicable equipment and materials include, but
are not limited to:

w

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

o

Remove abandoned wiring to source of supply.

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

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

F. Disconnect and remove electrical devices and equipment serving utilization equipment that has
been removed.

G. Disconnect and remove abandoned luminaires. Remove brackets, stems, hangers, and other
accessories.
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H. Repair adjacent construction and finishes damaged during demolition and extension work.

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

3.04 CLEANING AND REPAIR

A. See Section 01 7419 - Construction Waste Management and Disposal for additional
requirements.

B. Clean and repair existing materials and equipment that remain or that are to be reused.

C. Panelboards: Clean exposed surfaces and check tightness of electrical connections. Replace
damaged circuit breakers and provide closure plates for vacant positions. Provide typed circuit
directory showing revised circuiting arrangement.

END OF SECTION 26 0505
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SECTION 26 0519
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1 GENERAL
1.01 SECTION INCLUDES

A

J.

STIOTMMUOW®

Single conductor building wire.

Underground feeder and branch-circuit cable.
Metal-clad cable.

Manufactured wiring systems.

Wiring connectors.

Electrical tape.

Heat shrink tubing.

Wire pulling lubricant.

Cable ties.

Firestop sleeves.

1.02 RELATED REQUIREMENTS

1.03

A. Section 07 8400 - Firestopping.

B. Section 26 0505 - Selective Demolition for Electrical: Disconnection, removal, and/or extension
of existing electrical conductors and cables.

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

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

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

F. Section 31 2316.13 - Trenching: Excavating, bedding, and backfilling.

REFERENCE STANDARDS

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

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

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

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

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

F. ASTM D4388 - Standard Specification for Nonmetallic Semi-Conducting and Electrically
Insulating Rubber Tapes 2020.

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

H. NECA 120 - Standard For Installing Armored Cable (Type AC) And Metal-Clad Cable (Type

MC) 2018.

NECA 121 - Standard for Installing Nonmetallic-Sheathed Cable (Type NM-B) and
Underground Feeder and Branch-Circuit Cable (Type UF) 2007.
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J. NEMA WC 70 - Power Cables Rated 2000 Volts or Less for the Distribution of Electrical Energy

r

»IPTVOZE

T.

u.

2021.

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

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

UL 44 - Thermoset-Insulated Wires and Cables Current Edition, Including All Revisions.
UL 83 - Thermoplastic-Insulated Wires and Cables Current Edition, Including All Revisions.
UL 183 - Manufactured Wiring Systems Current Edition, Including All Revisions.

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

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

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

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

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

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

1.04 ADMINISTRATIVE REQUIREMENTS

A

Coordination:

1. Coordinate sizes of raceways, boxes, and equipment enclosures installed under other
sections with the actual conductors to be installed, including adjustments for conductor
sizes increased for voltage drop.

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

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

1.05 SUBMITTALS

A
B.

C.
D.

E.

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

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

Field Quality Control Test Reports.

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

Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
1.  See Section 01 6000 - Product Requirements, for additional provisions.

1.06 QUALITY ASSURANCE

A.
B.

Comply with requirements of NFPA 70.

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

1.07 DELIVERY, STORAGE, AND HANDLING

A.

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

A.

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

PART 2 PRODUCTS
2.01 CONDUCTOR AND CABLE APPLICATIONS

A.

B.

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

Provide single conductor building wire installed in suitable raceway unless otherwise indicated,
permitted, or required.
1.  Exceptions:
a. Use manufactured wiring systems for branch circuits where concealed above
accessible ceilings for lighting.
1) Exception: Provide single conductor building wire in raceway for circuit homerun
from distribution box to panelboard.

Underground feeder and branch-circuit cable is permitted only as follows:
1. Where not otherwise restricted, may be used:
a. For damp, wet, or corrosive locations as a substitute for NFPA 70, Type NMC
nonmetallic-sheathed cable, when nonmetallic-sheathed cable is permitted.

Metal-clad cable is permitted only as follows:
1. Where not otherwise restricted, may be used:
a. Where concealed above accessible ceilings for final connections from junction boxes
to luminaires.
b. Where concealed in hollow stud walls and above accessible ceilings for branch
circuits up to 30A.
2. In addition to other applicable restrictions, may not be used:
a. Where exposed to damage.
b. For damp, wet, or corrosive locations, unless provided with a PVC jacket listed as
suitable for those locations.

2.02 CONDUCTOR AND CABLE GENERAL REQUIREMENTS

A

Oow

—Toemm

Provide products that comply with requirements of NFPA 70.
Provide products listed, classified, and labeled as suitable for the purpose intended.
Provide new conductors and cables manufactured not more than one year prior to installation.

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

Comply with NEMA WC 70.

Thermoplastic-Insulated Conductors and Cables: Listed and labeled as complying with UL 83.
Thermoset-Insulated Conductors and Cables: Listed and labeled as complying with UL 44.
Conductors for Grounding and Bonding: Also comply with Section 26 0526.

Conductors and Cables Installed Exposed in Spaces Used for Environmental Air (only where
specifically permitted): Plenum rated, listed and labeled as suitable for use in return air
plenums.

Conductor Material:
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1. Provide copper conductors only. Aluminum conductors are not acceptable for this project.
Conductor sizes indicated are based on copper.

2.  Copper Conductors: Soft drawn annealed, 98 percent conductivity, uncoated copper
conductors complying with ASTM B3, ASTM B8, or ASTM B787/B787M unless otherwise
indicated.

3. Tinned Copper Conductors: Comply with ASTM B33.

K. Minimum Conductor Size:
1. Branch Circuits: 12 AWG.
a. Exceptions:
1) 20 A, 120V circuits longer than 75 feet: 10 AWG, for voltage drop.
2) 20 A, 120V circuits longer than 150 feet: 8 AWG, for voltage drop.
2. Control Circuits: 14 AWG.

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

M. Conductor Color Coding:
1. Color code conductors as indicated unless otherwise required by the authority having
jurisdiction. Maintain consistent color coding throughout project.
2.  Color Coding Method: Integrally colored insulation.
3. Color Code:
a. 208Y/120V, 3 Phase, 4 Wire System:
1) Phase A: Black.
2) Phase B: Red.
3) Phase C: Blue.
4) Neutral/Grounded: White.
b. Equipment Ground, All Systems: Green.

2.03 SINGLE CONDUCTOR BUILDING WIRE

A. Manufacturers:
1.  Copper Building Wire:
a. Cerro Wire LLC: www.cerrowire.com/#sle.
b. Encore Wire Corporation: www.encorewire.com/#sle.
c. General Cable Technologies Corporation: www.generalcable.com/#sle.
d. Southwire Company: www.southwire.com/#sle.
e. Substitutions: See Section 01 6000 - Product Requirements.

Description: Single conductor insulated wire.

C. Conductor Stranding:
1. Feeders and Branch Circuits:
a. Size 10 AWG and Smaller: Solid.
b. Size 8 AWG and Larger: Stranded.

D. Insulation Voltage Rating: 600 V.

E. Insulation:
1.  Copper Building Wire: Type THHN/THWN or THHN/THWN-2.

2.04 UNDERGROUND FEEDER AND BRANCH-CIRCUIT CABLE

A. Manufacturers:
1. Cerro Wire LLC: www.cerrowire.com/#sle.
2. Encore Wire Corporation: www.encorewire.com/#sle.
3. Service Wire Co: www.servicewire.com/#sle.

w
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o

E.

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

Description: NFPA 70, Type UF multiple-conductor cable listed and labeled as complying with
UL 493, Type UF-B.

Provide equipment grounding conductor unless otherwise indicated.

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

Insulation Voltage Rating: 600 V.

2.05 METAL-CLAD CABLE

A

—TIemmo

Manufacturers:

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

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

3. Service Wire Co: www.servicewire.com/#sle.

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

5.  Substitutions: See Section 01 6000 - Product Requirements.

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

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

Insulation Voltage Rating: 600 V.

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

Provide dedicated neutral conductor for each phase conductor where indicated or required.
Grounding: Full-size integral equipment grounding conductor.

Armor: Steel, interlocked tape.

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

2.06 MANUFACTURED WIRING SYSTEMS

A.

Manufacturers:

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

2. D&P Custom Lights & Wiring Systems, Inc: www.dandpcustomlights.com/#sle.

3. RELOC Wiring Solutions, a brand of Acuity Brands, Inc: www.relocwiring.com/#sle.
4. Wiremold, a brand of Legrand North America, Inc: www.legrand.us/#sle.

Description: Manufactured wiring assemblies complying with NFPA 70 Article 604, and listed
and labeled as complying with UL 183.

Provide components necessary to transition between manufactured wiring system and other
wiring methods.

Branch Circuit Cables:

1. Conductor Stranding (Size 10 AWG and Smaller): Solid.

2. Insulation Voltage Rating: 600 V.

3. Insulation: Type THHN.

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

5. Grounding: Full-size integral equipment grounding conductor.
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E.
F.

6. Armor: Steel, interlocked tape.
Connectors: Keyed and color-coded to prevent interconnection of different voltages.
Fixture Leads: Type TFN insulation.

2.07 WIRING CONNECTORS

A

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

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

Wiring Connectors for Splices and Taps:

1.  Copper Conductors Size 8 AWG and Smaller: Use twist-on insulated spring connectors.

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

Wiring Connectors for Terminations:

1. Provide terminal lugs for connecting conductors to equipment furnished with terminations
designed for terminal lugs.

2.  Provide compression adapters for connecting conductors to equipment furnished with
mechanical lugs when only compression connectors are specified.

3.  Where over-sized conductors are larger than the equipment terminations can
accommodate, provide connectors suitable for reducing to appropriate size, but not less
than required for the rating of the overcurrent protective device.

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

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

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

Do not use push-in wire connectors as a substitute for twist-on insulated spring connectors.

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

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

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

c. NSl Industries LLC: www.nsiindustries.com/#sle.

d. Substitutions: See Section 01 6000 - Product Requirements.

Mechanical Connectors: Provide bolted type or set-screw type.
1. Manufacturers:
a. Burndy LLC: www.burndy.com/#sle.
b. llsco: www.ilsco.com/#sle.
c. Thomas & Betts Corporation: www.tnb.com/#sle.
d. Substitutions: See Section 01 6000 - Product Requirements.

Compression Connectors: Provide circumferential type or hex type crimp configuration.
1. Manufacturers:

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

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

c. Thomas & Betts Corporation: www.tnb.com/#sle.
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d. Substitutions: See Section 01 6000 - Product Requirements.

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

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

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

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

d. Substitutions: See Section 01 6000 - Product Requirements.

2.08 ACCESSORIES

A

Electrical Tape:

1. Manufacturers:
a. 3M: www.3m.com/#sle.
b. Plymouth Rubber Europa: www.plymouthrubber.com/#sle.
c. Substitutions: See Section 01 6000 - Product Requirements.

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

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

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

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

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

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

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

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

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

d. Substitutions: See Section 01 6000 - Product Requirements.

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

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

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

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

d. Substitutions: See Section 01 6000 - Product Requirements.

Cable Ties: Material and tensile strength rating suitable for application.
1. Manufacturers:
a. Burndy LLC: www.burndy.com/#sle.
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E. Sealing Systems for Roof Penetrations: Premanufactured components and accessories as

required to preserve integrity of roofing system and maintain roof warranty; suitable for cables
and roofing system to be installed; designed to accommodate existing penetrations where
applicable.
1. Products:

a. Menzies Metal Products; Electrical Roof Stack and Cap: www.menzies-

metal.com/#sle.
b. Menzies Metal Products; Electrical Retro Box: www.menzies-metal.com/#sle.
c. Substitutions: See Section 01 6000 - Product Requirements.

Firestop Sleeves: Listed; provide as required to preserve fire resistance rating of building
elements.
1. Products:
a. HoldRite, a brand of Reliance Worldwide Corporation; HydroFlame Pro
Series/HydroFlame Custom Built: www.holdrite.com/#sle.
b. Substitutions: See Section 01 6000 - Product Requirements.

PART 3 EXECUTION
3.01 EXAMINATION

A.
B.
C.

D.
E.

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

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

Verify that field measurements are as indicated.
Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION

A

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

3.03 INSTALLATION

A.

mmo o w

Circuiting Requirements:

1. Unless dimensioned, circuit routing indicated is diagrammatic.

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

3. Arrange circuiting to minimize splices.

4. Maintain separation of Class 1, Class 2, and Class 3 remote-control, signaling, and power-
limited circuits in accordance with NFPA 70.

5.  Circuiting Adjustments: Unless otherwise indicated, when branch circuits are indicated as
separate, combining them together in a single raceway is not permitted.

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

Install products in accordance with manufacturer's instructions.

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

Install underground feeder and branch-circuit cable (Type UF-B) in accordance with NECA 121.
Install metal-clad cable (Type MC) in accordance with NECA 120.

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

2. Pull all conductors and cables together into raceway at same time.

3. Do not damage conductors and cables or exceed manufacturer's recommended maximum
pulling tension and sidewall pressure.

4. Use suitable wire pulling lubricant where necessary, except when lubricant is not
recommended by the manufacturer.

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

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

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

Terminate cables using suitable fittings.

1. Metal-Clad Cable (Type MC):

a. Use listed fittings.
b. Cut cable armor only using specialized tools to prevent damaging conductors or
insulation. Do not use hacksaw or wire cutters to cut armor.

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

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

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

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

Make wiring connections using specified wiring connectors.

1. Make splices and taps only in accessible boxes. Do not pull splices into raceways or make
splices in conduit bodies or wiring gutters.

2.  Remove appropriate amount of conductor insulation for making connections without
cutting, nicking or damaging conductors.

3. Do not remove conductor strands to facilitate insertion into connector.

4. Clean contact surfaces on conductors and connectors to suitable remove corrosion,
oxides, and other contaminates. Do not use wire brush on plated connector surfaces.

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

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

Insulate splices and taps that are made with uninsulated connectors using methods suitable for
the application, with insulation and mechanical strength at least equivalent to unspliced
conductors.
1. Dry Locations: Use insulating covers specifically designed for the connectors, electrical
tape, or heat shrink tubing.
a. For taped connections, first apply adequate amount of rubber splicing electrical tape
or electrical filler tape, followed by outer covering of vinyl insulating electrical tape.

Insulate ends of spare conductors using vinyl insulating electrical tape.
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Q. Install firestopping to preserve fire resistance rating of partitions and other elements, using

R.

materials and methods specified in Section 07 8400.

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

3.04 FIELD QUALITY CONTROL

A
B.
C.

See Section 01 4000 - DO NOT USE BSD Quality Requirements, for additional requirements.
Inspect and test in accordance with NETA ATS, except Section 4.

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

Correct deficiencies and replace damaged or defective conductors and cables.
END OF SECTION 26 0519
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SECTION 26 0526
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 GENERAL

1.01 SECTION INCLUDES
A. Grounding and bonding requirements.
B. Conductors for grounding and bonding.
C. Connectors for grounding and bonding.

1.02 RELATED REQUIREMENTS

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

B. Section 26 0553 - Identification for Electrical Systems: l|dentification products and
requirements.

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

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

C. UL 467 - Grounding and Bonding Equipment Current Edition, Including All Revisions.
1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements for submittals procedures.

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

C. Field quality control test reports.
1.05 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
1.06 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.
PART 2 PRODUCTS
2.01 GROUNDING AND BONDING REQUIREMENTS

A. Existing Work: Where existing grounding and bonding system components are indicated to be
reused, they may be reused only where they are free from corrosion, integrity and continuity are
verified, and where acceptable to the authority having jurisdiction.

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

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

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

w

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

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

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

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

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

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

2.02 GROUNDING AND BONDING COMPONENTS

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

B. Conductors for Grounding and Bonding, in Addition to Requirements of Section 26 0526:
1. Use insulated copper conductors unless otherwise indicated.
a. Exceptions:
1)  Use bare copper conductors where installed underground in direct contact with
earth.
2) Use bare copper conductors where directly encased in concrete (not in
raceway).

C. Connectors for Grounding and Bonding:

1. Description: Connectors appropriate for the application and suitable for the conductors
and items to be connected; listed and labeled as complying with UL 467.

2. Unless otherwise indicated, use compression connectors for underground, concealed and
other inaccessible connections.

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

4. Manufacturers - Mechanical and Compression Connectors:
a. Burndy LLC: www.burndy.com/#sle.
b. Harger Lightning & Grounding: www.harger.com/#sle.
c. Thomas & Betts Corporation: www.tnb.com/#sle.
d. Substitutions: See Section 01 6000 - Product Requirements.

PART 3 EXECUTION
3.01 EXAMINATION

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

B. Verify that field measurements are as indicated.

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

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

B. Perform work in accordance with NECA 1 (general workmanship).
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C. Make grounding and bonding connections using specified connectors.

1.  Remove appropriate amount of conductor insulation for making connections without
cutting, nicking or damaging conductors. Do not remove conductor strands to facilitate
insertion into connector.

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

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

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

D. Identify grounding and bonding system components in accordance with Section 26 0553.
END OF SECTION 26 0526

CPL
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SECTION 26 0529
HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1 GENERAL
1.01 SECTION INCLUDES

A

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

1.02 RELATED REQUIREMENTS

A.

B.

C.

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

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

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

1.03 REFERENCE STANDARDS

A.

B.

m

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

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

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

MFMA-4 - Metal Framing Standards Publication 2004.
NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.

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

1.04 ADMINISTRATIVE REQUIREMENTS

A.

Coordination:

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

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

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

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

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

Sequencing:
1. Do not install products on or provide attachment to concrete surfaces until concrete has
fully cured in accordance with Section 03 3000.

1.05 SUBMITTALS

A.
B.

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

Product Data: Provide manufacturer's standard catalog pages and data sheets for channel
(strut) framing systems and post-installed concrete and masonry anchors.
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C. Shop Drawings: Include details for fabricated hangers and supports where materials or
methods other than those indicated are proposed for substitution.

1.06 QUALITY ASSURANCE
A. Comply with NFPA 70.
B. Comply with applicable building code.
1.07 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.
PART 2 PRODUCTS
2.01 SUPPORT AND ATTACHMENT COMPONENTS
A. General Requirements:

1.

2.

3.

Provide all required hangers, supports, anchors, fasteners, fittings, accessories, and

hardware as necessary for the complete installation of electrical work.

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

applicable.

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

accordance with manufacturer's application criteria as required for the load to be

supported. Include consideration for vibration, equipment operation, and shock loads

where applicable.

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

listing.

Do not use wire, chain, perforated pipe strap, or wood for permanent supports unless

specifically indicated or permitted.

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

installed.

a. Indoor Dry Locations: Use zinc-plated steel or approved equivalent unless otherwise
indicated.

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

c. Galvanized Steel: Hot-dip galvanized after fabrication in accordance with ASTM
A123/A123M or ASTM A153/A153M.

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

1.
2.
3.

Conduit Straps: One-hole or two-hole type; steel or malleable iron.

Conduit Clamps: Bolted type unless otherwise indicated.

Manufacturers:

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

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

HoldRite, a brand of Reliance Worldwide Corporation: www.holdrite.com/#sle.
0-Z/Gedney, a brand of Emerson Electric Co: www.emerson.com/#sle.
Thomas & Betts Corporation: www.tnb.com/#sle.

Substitutions: See Section 01 6000 - Product Requirements.

~0 00U

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

1.

Manufacturers:

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

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

c. HoldRite, a brand of Reliance Worldwide Corporation: www.holdrite.com/#sle.
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o

0O-Z/Gedney, a brand of Emerson Electric Co: www.emerson.com/#sle.
e. Thomas & Betts Corporation: www.tnb.com/#sle.
Substitutions: See Section 01 6000 - Product Requirements.

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

1. Comply with MFMA-4.
2. Channel Material:
a. Indoor Dry Locations: Use painted steel, zinc-plated steel, or galvanized steel.
3. Minimum Channel Thickness: Steel sheet, 12 gauge, 0.1046 inch.
4. Minimum Channel Dimensions: 1-5/8 inch width by 13/16 inch height.
5. Manufacturers:
a. Cooper B-Line, a division of Eaton Corporation: www.cooperindustries.com/#sle.
b. Thomas & Betts Corporation: www.tnb.com/#sle.
c. Unistrut, a brand of Atkore International Inc: www.unistrut.com/#sle.
d. Substitutions: See Section 01 6000 - Product Requirements.

E. Hanger Rods: Threaded zinc-plated steel unless otherwise indicated.
1. Minimum Size, Unless Otherwise Indicated or Required:
a. Equipment Supports: 1/2 inch diameter.
b. Single Conduit up to 1 inch (27 mm) trade size: 1/4 inch diameter.
c. Single Conduit larger than 1 inch (27 mm) trade size: 3/8 inch diameter.
d. Trapeze Support for Multiple Conduits: 3/8 inch diameter.
e. Luminaires: 1/4 inch diameter.

—h

F. Anchors and Fasteners:
1. Unless otherwise indicated and where not otherwise restricted, use the anchor and
fastener types indicated for the specified applications.
Concrete: Use expansion anchors or screw anchors.
Hollow Stud Walls: Use toggle bolts.
Steel: Use beam clamps, machine bolts, or welded threaded studs.
Preset Concrete Inserts: Continuous metal channel (strut) and spot inserts specifically
designed to be cast in concrete ceilings, walls, and floors.
a. Comply with MFMA-4.
b. Channel Material: Use galvanized steel.
c. Manufacturer: Same as manufacturer of metal channel (strut) framing system.
6. Manufacturers - Mechanical Anchors:
a. Hilti, Inc: www.us.hilti.com/#sle.
b. ITW Red Head, a division of lllinois Tool Works, Inc: www.itwredhead.com/#sle.
c. Powers Fasteners, Inc: www.powers.com/#sle.
d. Simpson Strong-Tie Company Inc: www.strongtie.com/#sle.
e. Substitutions: See Section 01 6000 - Product Requirements.

PART 3 EXECUTION
3.01 EXAMINATION
A. Verify that field measurements are as indicated.

abrwd

B. Verify that mounting surfaces are ready to receive support and attachment components.
C. Verify that conditions are satisfactory for installation prior to starting work.
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3.02 INSTALLATION

3.03

A
B.
C.

I
J.
K.
L

M.
N.

Install products in accordance with manufacturer's instructions.
Perform work in accordance with NECA 1 (general workmanship).

Install anchors and fasteners in accordance with ICC Evaluation Services, LLC (ICC-ES)
evaluation report conditions of use where applicable.

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

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

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

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

Equipment Support and Attachment:

1.  Use metal fabricated supports or supports assembled from metal channel (strut) to
support equipment as required.

2.  Use metal channel (strut) secured to studs to support equipment surface-mounted on
hollow stud walls when wall strength is not sufficient to resist pull-out.

3.  Use metal channel (strut) to support surface-mounted equipment in wet or damp locations
to provide space between equipment and mounting surface.

4. Securely fasten floor-mounted equipment. Do not install equipment such that it relies on
its own weight for support.

Conduit Support and Attachment: Also comply with Section 26 0533.13.
Box Support and Attachment: Also comply with Section 26 0533.16.
Interior Luminaire Support and Attachment: Also comply with Section 26 5100.

Preset Concrete Inserts: Use manufacturer provided closure strips to inhibit concrete seepage
during concrete pour.

Secure fasteners according to manufacturer's recommended torque settings.
Remove temporary supports.

FIELD QUALITY CONTROL

A
B.
C.

See Section 01 4000 - DO NOT USE BSD Quality Requirements, for additional requirements.
Inspect support and attachment components for damage and defects.

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

Correct deficiencies and replace damaged or defective support and attachment components.
END OF SECTION 26 0529
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SECTION 26 0533.13
CONDUIT FOR ELECTRICAL SYSTEMS

PART 1 GENERAL
1.01 SECTION INCLUDES
A

moow

Galvanized steel rigid metal conduit (RMC).
Flexible metal conduit (FMC).

Electrical metallic tubing (EMT).

Conduit fittings.

Accessories.

1.02 RELATED REQUIREMENTS
A.
B.

C.
D.

E.

Section 07 8400 - Firestopping.

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

Section 26 0529 - Hangers and Supports for Electrical Systems.
Section 26 0533.16 - Boxes for Electrical Systems.

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

1.03 REFERENCE STANDARDS
A

moow

m

G.
H
l.

J.

ANSI C80.1 - American National Standard for Electrical Rigid Steel Conduit (ERSC) 2020.
ANSI C80.3 - American National Standard for Electrical Metallic Tubing -- Steel (EMT-S) 2020.
NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.

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

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

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

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

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

UL 514B - Conduit, Tubing, and Cable Fittings Current Edition, Including All Revisions.
UL 797 - Electrical Metallic Tubing-Steel Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS
A

Coordination:

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

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

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

4. Coordinate the work with other trades to provide roof penetrations that preserve the
integrity of the roofing system and do not void the roof warranty.

5.  Notify Architect/Engineer of any conflicts with or deviations from Contract Documents.
Obtain direction before proceeding with work.
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B. Sequencing:

1. Do not begin installation of conductors and cables until installation of conduit is complete
between outlet, junction and splicing points.

1.05 SUBMITTALS

A
B.

C.

D.

See Section 01 3000 - Administrative Requirements for submittals procedures.

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

Shop Drawings:

1. Include proposed locations of roof penetrations and proposed methods for sealing.

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

1.06 QUALITY ASSURANCE

A

Comply with requirements of NFPA 70.

1.07 DELIVERY, STORAGE, AND HANDLING

A

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

PART 2 PRODUCTS
2.01 CONDUIT APPLICATIONS

A.

B.

mmoo

G.
2.02 CO
A

B.
C.
D

E.

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

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

Concealed Within Hollow Stud Wallls: Use electrical metallic tubing (EMT).
Concealed Above Accessible Ceilings: Use electrical metallic tubing (EMT).
Interior, Damp or Wet Locations: Use galvanized steel rigid metal conduit.

Connections to Luminaires Above Accessible Ceilings: Use flexible metal conduit.
1. Maximum Length: 6 feet.

Fished in Existing Walls, Where Necessary: Use flexible metal conduit.

NDUIT REQUIREMENTS

Fittings for Grounding and Bonding: Also comply with Section 26 0526.
Provide all conduit, fittings, supports, and accessories required for a complete raceway system.
Provide products listed, classified, and labeled as suitable for the purpose intended.

Minimum Conduit Size, Unless Otherwise Indicated:

1. Branch Circuits: 3/4 inch (21 mm) trade size.

2. Branch Circuit Homeruns: 3/4 inch (21 mm) trade size.
3. Underground, Exterior: 1 inch (27 mm) trade size.

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

2.03 GALVANIZED STEEL RIGID METAL CONDUIT (RMC)

A

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

Western Tube, a division of Zekelman Industries: www.westerntube.com/#sle.
Wheatland Tube, a division of Zekelman Industries: www.wheatland.com/#sle.
Substitutions: See Section 01 6000 - Product Requirements.

B. Description: NFPA 70, Type RMC galvanized steel rigid metal conduit complying with ANSI
C80.1 and listed and labeled as complying with UL 6.
C. Fittings:
1. Manufacturers:
a. Bridgeport Fittings Inc: www.bpffittings.com/#sle.
b. 0-Z/Gedney, a brand of Emerson Electric Co: www.emerson.com/#sle.
c. Thomas & Betts Corporation: www.tnb.com/#sle.
d. Substitutions: See Section 01 6000 - Product Requirements.
2.  Non-Hazardous Locations: Use fittings complying with NEMA FB 1 and listed and labeled
as complying with UL 514B.
3. Material: Use steel or malleable iron.
4. Connectors and Couplings: Use threaded type fittings only. Threadless set screw and
compression (gland) type fittings are not permitted.

2.04 FLEXIBLE METAL CONDUIT (FMC)

A. Manufacturers:
1. AFC Cable Systems, Inc: www.afcweb.com/#sle.
2.  Electri-Flex Company: www.electriflex.com/#sle.
3. International Metal Hose: www.metalhose.com/#sle.
4. Substitutions: See Section 01 6000 - Product Requirements.

B. Description: NFPA 70, Type FMC standard wall steel flexible metal conduit listed and labeled
as complying with UL 1, and listed for use in classified firestop systems to be used.
C. Fittings:
1. Manufacturers:
a. Bridgeport Fittings Inc: www.bpffittings.com/#sle.
b. 0-Z/Gedney, a brand of Emerson Electric Co: www.emerson.com/#sle.
c. Thomas & Betts Corporation: www.tnb.com/#sle.
d. Substitutions: See Section 01 6000 - Product Requirements.
2. Description: Fittings complying with NEMA FB 1 and listed and labeled as complying with
UL 514B.
3. Material: Use steel.

2.05 ELECTRICAL METALLIC TUBING (EMT)

A. Manufacturers:

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

Western Tube, a division of Zekelman Industries: www.westerntube.com/#sle.
Wheatland Tube, a division of Zekelman Industries: www.wheatland.com/#sle.
Substitutions: See Section 01 6000 - Product Requirements.

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

C. Fittings:
1. Manufacturers:
a. Bridgeport Fittings Inc: www.bpffittings.com/#sle.
b. 0-Z/Gedney, a brand of Emerson Electric Co: www.emerson.com/#sle.
c. Thomas & Betts Corporation: www.tnb.com/#sle.

abrwN
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d. Substitutions: See Section 01 6000 - Product Requirements.

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

3. Material: Use steel.

4. Connectors and Couplings: Use compression (gland) type.
a. Do not use indenter type connectors and couplings.

2.06 ACCESSORIES

A.
B.

C.

o

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

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

Pull Strings: Use nylon cord with average breaking strength of not less than 200 pound-force.
Sealing Compound for Sealing Fittings: Listed for use with the particular fittings to be installed.

Modular Seals for Conduit Penetrations: Rated for minimum of 40 psig; Suitable for the
conduits to be installed.

Firestop Sleeves: Listed; provide as required to preserve fire resistance rating of building
elements.
1. Products:
a. HoldRite, a brand of Reliance Worldwide Corporation; HydroFlame Pro
Series/HydroFlame Custom Built: www.holdrite.com/#sle.
b. Substitutions: See Section 01 6000 - Product Requirements.

PART 3 EXECUTION
3.01 EXAMINATION

A
B.
C.

Verify that field measurements are as indicated.
Verify that mounting surfaces are ready to receive conduits.
Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

A.

B.
C.
D

Install products in accordance with manufacturer's instructions.
Perform work in accordance with NECA 1 (general workmanship).
Install galvanized steel rigid metal conduit (RMC) in accordance with NECA 101.

Conduit Routing:

1. Unless dimensioned, conduit routing indicated is diagrammatic.

2. When conduit destination is indicated without specific routing, determine exact routing
required.

3. Conceal all conduits unless specifically indicated to be exposed.

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

a. Electrical rooms.

b. Mechanical equipment rooms.

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

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

Route conduits above water and drain piping where possible.

Maintain minimum clearance of 6 inches between conduits and piping for other systems.

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

includes, but is not limited to:

a. Heaters.

b. Hot water piping.

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

©o~N> O
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Conduit Support:

1.

2.

3.

No

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

suitable supports and methods approved by the authority having jurisdiction.

Provide independent support from building structure. Do not provide support from piping,

ductwork, or other systems.

Installation Above Suspended Ceilings: Do not provide support from ceiling support

system. Do not provide support from ceiling grid or allow conduits to lay on ceiling tiles.

Use conduit strap to support single surface-mounted conduit.

a. Use clamp back spacer with conduit strap for damp and wet locations to provide
space between conduit and mounting surface.

Use metal channel (strut) with accessory conduit clamps to support multiple parallel

surface-mounted conduits.

Use conduit clamp to support single conduit from beam clamp or threaded rod.

Use trapeze hangers assembled from threaded rods and metal channel (strut) with

accessory conduit clamps to support multiple parallel suspended conduits.

Connections and Terminations:

1.

Use approved zinc-rich paint or conduit joint compound on field-cut threads of galvanized
steel conduits prior to making connections.

2. Where two threaded conduits must be joined and neither can be rotated, use three-piece
couplings or split couplings. Do not use running threads.

3. Use suitable adapters where required to transition from one type of conduit to another.

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

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

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

Penetrations:

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

2. Make penetrations perpendicular to surfaces unless otherwise indicated.

3. Provide sleeves for penetrations as indicated or as required to facilitate installation. Set
sleeves flush with exposed surfaces unless otherwise indicated or required.

4. Conceal bends for conduit risers emerging above ground.

5.  Seal interior of conduits entering the building from underground at first accessible point to
prevent entry of moisture and gases.

6. Where conduits penetrate waterproof membrane, seal as required to maintain integrity of
membrane.

7. Make penetrations for roof-mounted equipment within associated equipment openings and
curbs where possible to minimize roofing system penetrations. Where penetrations are
necessary, seal as indicated or as required to preserve integrity of roofing system and
maintain roof warranty. Include proposed locations of penetrations and methods for
sealing with submittals.

8. Install firestopping to preserve fire resistance rating of partitions and other elements, using

materials and methods specified in Section 07 8400.

Underground Installation:

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

1.

Where conduits cross structural joints intended for expansion, contraction, or deflection.
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K.

L.

M.

2. Where calculated in accordance with NFPA 70 for rigid polyvinyl chloride (PVC) conduit
installed above ground to compensate for thermal expansion and contraction.
3. Where conduits are subject to earth movement by settlement or frost.

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

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

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

Provide grounding and bonding in accordance with Section 26 0526.
Identify conduits in accordance with Section 26 0553.

3.03 FIELD QUALITY CONTROL

A. See Section 01 4000 - DO NOT USE BSD Quality Requirements, for additional requirements.
B.

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

C. Correct deficiencies and replace damaged or defective conduits.

3.04 CLEANING

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

3.05 PROTECTION

A

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

END OF SECTION 26 0533.13
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SECTION 26 0533.16
BOXES FOR ELECTRICAL SYSTEMS

PART 1 GENERAL
1.01 SECTION INCLUDES

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

B. Cabinets and enclosures, including junction and pull boxes larger than 100 cubic inches.
1.02 RELATED REQUIREMENTS
A. Section 26 0529 - Hangers and Supports for Electrical Systems.

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

C. Section 26 0533.23 - Surface Raceways for Electrical Systems:

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

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

F. Section 27 1000 - Structured Cabling: Additional requirements for communications systems
outlet boxes.

1.03 REFERENCE STANDARDS
A. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
B. NECA 130 - Standard for Installing and Maintaining Wiring Devices 2016.

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

D. NEMA OS 1 - Sheet-Steel Outlet Boxes, Device Boxes, Covers, and Box Supports 2013
(Reaffirmed 2020).

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

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

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

H. UL 508A - Industrial Control Panels Current Edition, Including All Revisions.
I. UL 514A - Metallic Outlet Boxes Current Edition, Including All Revisions.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

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

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.
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3. Coordinate minimum sizes of boxes with the actual installed arrangement of conductors,
clamps, support fittings, and devices, calculated according to NFPA 70.

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

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

6. Coordinate the work with other trades to preserve insulation integrity.

7. Coordinate the work with other trades to provide walls suitable for installation of flush-
mounted boxes where indicated.

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

1.05 SUBMITTALS

A.
B.

C.

D.

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

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

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

Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
1.  See Section 01 6000 - Product Requirements, for additional provisions.

1.06 QUALITY ASSURANCE

A.

Comply with requirements of NFPA 70.

1.07 DELIVERY, STORAGE, AND HANDLING

A.

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

PART 2 PRODUCTS
2.01 BOXES

A

General Requirements:

1. Do not use boxes and associated accessories for applications other than as permitted by
NFPA 70 and product listing.

2. Provide all boxes, fittings, supports, and accessories required for a complete raceway
system and to accommodate devices and equipment to be installed.

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

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

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

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

Boxes:

1. Use sheet-steel boxes for dry locations unless otherwise indicated or required.

2. Use cast aluminum boxes for damp or wet locations unless otherwise indicated or
required; furnish with compatible weatherproof gasketed covers.

3. Use suitable concrete type boxes where flush-mounted in concrete.

4. Use suitable masonry type boxes where flush-mounted in masonry walls.

5. Use raised covers suitable for the type of wall construction and device configuration where
required.

6. Use shallow boxes where required by the type of wall construction.

7. Do not use "through-wall" boxes designed for access from both sides of wall.
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8. Sheet-Steel Boxes: Comply with NEMA OS 1, and list and label as complying with UL
514A.

9. Cast Metal Boxes: Comply with NEMA FB 1, and list and label as complying with UL
514A; furnish with threaded hubs.

10. Boxes for Supporting Luminaires and Ceiling Fans: Listed as suitable for the type and
weight of load to be supported; furnished with fixture stud to accommodate mounting of
luminaire where required.

11. Boxes for Ganged Devices: Use multigang boxes of single-piece construction. Do not use
field-connected gangable boxes unless specifically indicated or permitted.

12. Wall Plates: Comply with Section 26 2726.

13. Manufacturers:

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

Hubbell Incorporated; Bell Products: www.hubbell-rtb.com/#sle.

Hubbell Incorporated; RACO Products: www.hubbell-rtb.com/#sle.

0O-Z/Gedney, a brand of Emerson Electric Co: www.emerson.com/#sle.

e. Substitutions: See Section 01 6000 - Product Requirements.

Cabinets and Enclosures, Including Junction and Pull Boxes Larger Than 100 cubic inches:
1. Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E, or UL
508A.
2. NEMA 250 Environment Type, Unless Otherwise Indicated:
a. Indoor Clean, Dry Locations: Type 1, painted steel.
3. Junction and Pull Boxes Larger Than 100 cubic inches:
a. Provide hinged-cover enclosures unless otherwise indicated.
Cabinets and Hinged-Cover Enclosures, Other Than Junction and Pull Boxes:
Finish for Painted Steel Enclosures: Manufacturer's standard grey unless otherwise
indicated.
6. Manufacturers:
a. Cooper B-Line, a division of Eaton Corporation: www.cooperindustries.com/#sle.
b. Hoffman, a brand of Pentair Technical Products: www.hoffmanonline.com/#sle.
c. Hubbell Incorporated; Wiegmann Products: www.hubbell-wiegmann.com/#sle.
d. Substitutions: See Section 01 6000 - Product Requirements.

coo

o~

PART 3 EXECUTION
3.01 EXAMINATION

A.
B.
C.

Verify that field measurements are as indicated.
Verify that mounting surfaces are ready to receive boxes.
Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

A
B.

Install products in accordance with manufacturer's instructions.

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

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

Unless otherwise indicated, provide separate boxes for line voltage and low voltage systems.
Flush-mount boxes in finished areas unless specifically indicated to be surface-mounted.

CPL



Ossining UFSD 2021-2022 CIP- OHS Library Renovations

Boxes for
14428.18 Electrical 26 0533.16 4
Systems
F. Unless otherwise indicated, boxes may be surface-mounted where exposed conduits are
indicated or permitted.
G. Box Locations:

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

a. Switches, Receptacles, and Other Wiring Devices: Comply with Section 26 2726.
b. Communications Systems Outlets: Comply with Section 27 1000.

2. Locate boxes so that wall plates do not span different building finishes.

3. Locate boxes so that wall plates do not cross masonry joints.

4. Unless otherwise indicated, where multiple outlet boxes are installed at the same location
at different mounting heights, install along a common vertical center line.

5. Do not install flush-mounted boxes on opposite sides of walls back-to-back. Provide
minimum 6 inches horizontal separation unless otherwise indicated.

6. Locate junction and pull boxes as indicated, as required to facilitate installation of
conductors, and to limit conduit length and/or number of bends between pulling points in
accordance with Section 26 0533.13.

H. Box Supports:

1.  Secure and support boxes in accordance with NFPA 70 and Section 26 0529 using
suitable supports and methods approved by the authority having jurisdiction.

2. Provide independent support from building structure except for cast metal boxes (other
than boxes used for fixture support) supported by threaded conduit connections in
accordance with NFPA 70. Do not provide support from piping, ductwork, or other
systems.

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

I.  Install boxes plumb and level.
J.  Flush-Mounted Boxes:

1. Install boxes in noncombustible materials such as concrete, tile, gypsum, plaster, etc. so
that front edge of box or associated raised cover is not set back from finished surface
more than 1/4 inch or does not project beyond finished surface.

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

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

K. Install boxes as required to preserve insulation integrity.
L. Install permanent barrier between ganged wiring devices when voltage between adjacent

devices exceeds 300 V.

M. Install firestopping to preserve fire resistance rating of partitions and other elements, using

materials and methods specified in Section 07 8400.

N. Close unused box openings.

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

P. Provide grounding and bonding in accordance with Section 26 0526.

Q. Identify boxes in accordance with Section 26 0553.

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

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

END OF SECTION 26 0533.16
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SECTION 26 0533.23
SURFACE RACEWAYS FOR ELECTRICAL SYSTEMS

PART 1 GENERAL
1.01 SECTION INCLUDES

A.
B.

Surface raceway systems.
Wireways.

1.02 RELATED REQUIREMENTS

A.

moow

F.

Section 26 0526 - Grounding and Bonding for Electrical Systems.
Section 26 0529 - Hangers and Supports for Electrical Systems.
Section 26 0533.13 - Conduit for Electrical Systems.

Section 26 0533.16 - Boxes for Electrical Systems.

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

Section 26 2726 - Wiring Devices: Receptacles.

1.03 REFERENCE STANDARDS

A.
B.

C.
D.
E.

F.

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

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

NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum) 2020.
UL 5 - Surface Metal Raceways and Fittings Current Edition, Including All Revisions.

UL 111 - Outline of Investigation for Multioutlet Assemblies Current Edition, Including All
Revisions.

UL 870 - Wireways, Auxiliary Gutters, and Associated Fittings Current Edition, Including All
Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A.

B.

Coordination:

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

2. Coordinate rough-in locations of outlet boxes provided under Section 26 0533.16 and
conduit provided under Section 26 0533.13 as required for installation of raceways
provided under this section.

3. Verify minimum sizes of raceways with the actual conductors and components to be
installed.

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

Sequencing:
1. Do not install raceways until final surface finishes and painting are complete.

2. Do not begin installation of conductors and cables until installation of raceways is
complete between outlet, junction and splicing points.

1.05 SUBMITTALS

A

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

1. Surface Raceway Systems: Include information on fill capacities for conductors and
cables.

1.06 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
1.07 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.
PART 2 PRODUCTS
2.01 RACEWAY REQUIREMENTS

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

B. Provide products listed, classified, and labeled as suitable for the purpose intended.
C. Do not use raceways for applications other than as permitted by NFPA 70 and product listing.
2.02 SURFACE RACEWAY SYSTEMS

A. Manufacturers:
1. Hubbell Incorporated: www.hubbell.com/#sle.
2.  MonoSystems, Inc: www.monosystems.com/#sle.
3.  Wiremold, a brand of Legrand North America, Inc: www.legrand.us/#sle.
4. Substitutions: See Section 01 6000 - Product Requirements.

Surface Metal Raceways: Listed and labeled as complying with UL 5.

C. Surface Raceway System:
Raceway Type: Single channel, painted steel.
Length: As indicated on the drawings or from finished ceiling down to device height.
Color: To be selected by Architect.
Accessory Device Boxes: Suitable for the devices to be installed; color to match raceway.
Integrated Device Provisions:
a. Receptacles:
1)  Comply with Section 26 2726, except for finishes.
2) Color: Match raceway.
b. Communications Outlets:
1) Voice and Data Jacks: As specified in Section 27 1000.

2.03 WIREWAYS

A. Manufacturers:

Cooper B-Line, a division of Cooper Industries: www.cooperindustries.com/#sle.
Enduro Composites: www.endurocomposites.com/#sle.

Hoffman, a brand of Pentair Technical Products: www.hoffmanonline.com/#sle.
Schneider Electric; Square D Products: www.schneider-electric.us/#sle.
Substitutions: See Section 01 6000 - Product Requirements.

B. Description: Lay-in wireways and wiring troughs with removable covers; listed and labeled as
complying with UL 870.

C. Wireway Type, Unless Otherwise Indicated:
1. Indoor Clean, Dry Locations: NEMA 250, Type 1, painted steel with screw-cover.

w

g~
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2. Outdoor Locations: NEMA 250, Type 3R, painted steel with screw-cover; include
provision for padlocking.

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

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

PART 3 EXECUTION
3.01 EXAMINATION
A. Verify that field measurements are as indicated.

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

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

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

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

B. Perform work in accordance with NECA 1 (general workmanship).
C. Install raceways plumb and level.
D

Install in finished spaces where concealment is not possible in walls or above ceilings, unless
otherwise noted.

m

Arrange wireways and associated raceway connections to comply with NFPA 70, including but
not limited to requirements for deflected conductors and wireways used as pullboxes. Increase
size of wireway where necessary.

F. Secure and support raceways in accordance with Section 26 0529 at intervals complying with
NFPA 70 and manufacturer's requirements.

G. Close unused raceway openings.
H. Provide grounding and bonding in accordance with Section 26 0526.
I.  Identify raceways in accordance with Section 26 0553.
3.03 FIELD QUALITY CONTROL
A. See Section 01 4000 - DO NOT USE BSD Quality Requirements, for additional requirements.
B. Inspect raceways for damage and defects.

C. Surface Raceway Systems with Integrated Devices: Test each wiring device to verify operation
and proper polarity.

D. Correct wiring deficiencies and replace damaged or defective raceways.
3.04 CLEANING

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

3.05 PROTECTION
A. Protect installed raceways from subsequent construction operations.
END OF SECTION 26 0533.23
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SECTION 26 0553
IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1 GENERAL

1.01 SECTION INCLUDES
A. Electrical identification requirements.
B. Identification nameplates and labels.
C. Wire and cable markers.
D. Voltage markers.
E. Warning signs and labels.

1.02 RELATED REQUIREMENTS

A. Section 26 0519 - Low-Voltage Electrical Power Conductors and Cables: Color coding for
power conductors and cables 600 V and less; vinyl color coding electrical tape.
1.03 REFERENCE STANDARDS
A. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.
B. UL 969 - Marking and Labeling Systems Current Edition, Including All Revisions.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Verify final designations for equipment, systems, and components to be identified prior to
fabrication of identification products.

B. Sequencing:
1. Do not conceal items to be identified, in locations such as above suspended ceilings, until
identification products have been installed.

2. Do notinstall identification products until final surface finishes and painting are complete.
1.05 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements for submittals procedures.

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

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

1.06 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
1.07 FIELD CONDITIONS

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

PART 2 PRODUCTS
2.01 IDENTIFICATION REQUIREMENTS

A. Identification for Equipment:
1.  Use identification nameplate to identify each piece of electrical distribution and control
equipment and associated sections, compartments, and components.
B. Identification for Conductors and Cables:
1. Color Coding for Power Conductors 600 V and Less: Comply with Section 26 0519.
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2. Use identification nameplate or identification label to identify color code for ungrounded
and grounded power conductors inside door or enclosure at each piece of feeder or
branch-circuit distribution equipment when premises has feeders or branch circuits served
by more than one nominal voltage system.

3. Use wire and cable markers to identify circuit number or other designation indicated for
power, control, and instrumentation conductors and cables at the following locations:

a. Ateach source and load connection.

Identification for Raceways:
1. Use voltage markers or color-coded bands to identify systems other than normal power
system for accessible conduits at maximum intervals of 20 feet.
a. Color-Coded Bands: Use field-painting or vinyl color coding electrical tape to mark
bands 3 inches wide.
1) Color Code:
(a) Fire Alarm System: Red.
2)  Vinyl Color Coding Electrical Tape: Comply with Section 26 0519.
2. Use identification labels or plastic marker tags to identify spare conduits at each end.
Identify purpose and termination location.

Identification for Boxes:

1.  Use voltage markers or color coded boxes to identify systems other than normal power
system.

2. Use identification labels to identify circuits enclosed.

Identification for Devices:
1. Wiring Device and Wallplate Finishes: Comply with Section 26 2726.
2.  Use identification label to identify fire alarm system devices.

Identification for Luminaires:
1. Use permanent red dot on luminaire frame to identify luminaires connected to emergency
power system.

2.02 IDENTIFICATION NAMEPLATES AND LABELS

Identification Nameplates:
1. Manufacturers:
a. Brimar Industries, Inc: www.brimar.com/#sle.
b. Kolbi Pipe Marker Co: www.kolbipipemarkers.com/#sle.
c. Seton Identification Products: www.seton.com/#sle.
d. Substitutions: See Section 01 6000 - Product Requirements.
2. Materials:
a. Indoor Clean, Dry Locations: Use plastic nameplates.
3. Plastic Nameplates: Two-layer or three-layer laminated acrylic or electrically non-
conductive phenolic with beveled edges; minimum thickness of 1/16 inch; engraved text.
4. Mounting Holes for Mechanical Fasteners: Two, centered on sides for sizes up to 1 inch
high; Four, located at corners for larger sizes.

Identification Labels:

1. Manufacturers:
a. Brady Corporation; | ]: www.bradyid.com/#sle.
b. Brother International Corporation: www.brother-usa.com/#sle.
c. Panduit Corp: www.panduit.com/#sle.

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

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

D.

Format for Equipment Identification:
1. Minimum Size: 1 inch by 2.5 inches.
2. Legend:
a. System designation where applicable:
1) Fire Alarm System: l|dentify with text "FIRE ALARM".
b. Equipment designation or other approved description.
3. Text: All capitalized unless otherwise indicated.
4.,  Minimum Text Height:
a. System Designation: 1 inch.
b. Equipment Designation: 1/2 inch.
5. Color:
a. Normal Power System: White text on black background.
b. Fire Alarm System: White text on red background.

Format for Fire Alarm Device |dentification:

Minimum Size: 3/8 inch by 1.5 inches.

Legend: Designation indicated and device zone or address.
Text: All capitalized unless otherwise indicated.

Minimum Text Height: 3/16 inch.

Color: Red text on white background.

gD~

2.03 WIRE AND CABLE MARKERS

A.

mmo

G.

Manufacturers:

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

2. HellermannTyton: www.hellermanntyton.com/#sle.

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

4. Substitutions: See Section 01 6000 - Product Requirements.

Markers for Conductors and Cables: Use wrap-around self-adhesive vinyl cloth, wrap-around
self-adhesive vinyl self-laminating, heat-shrink sleeve, plastic sleeve, plastic clip-on, or vinyl
split sleeve type markers suitable for the conductor or cable to be identified.

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

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

Text: Use factory pre-printed or machine-printed text, all capitalized unless otherwise indicated.
Minimum Text Height: 1/8 inch.

Color: Black text on white background unless otherwise indicated.

2.04 VOLTAGE MARKERS

A.

Manufacturers:

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

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

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

4. Substitutions: See Section 01 6000 - Product Requirements.

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

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

Minimum Size:
1. Markers for Conduits: As recommended by manufacturer for conduit size to be identified.
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2. Markers for Pull Boxes: 1 1/8 by 4 1/2 inches.
3. Markers for Junction Boxes: 1/2 by 2 1/4 inches.
E. Legend:
1. Markers for System Identification:
F. Color: Black text on orange background unless otherwise indicated.
2.05 WARNING SIGNS AND LABELS
A. Manufacturers:
1. Brimar Industries, Inc: www.brimar.com/#sle.
2. Clarion Safety Systems, LLC: www.clarionsafety.com/#sle.
3. Insite Solutions, LLC: www.stop-painting.com/#sle.
B. Comply with ANSI Z535.2 or ANSI Z535.4 as applicable.
C. Warning Signs:
1. Materials:
a. Indoor Dry, Clean Locations: Use factory pre-printed rigid plastic or self-adhesive
vinyl signs.
b. Outdoor Locations: Use factory pre-printed rigid aluminum signs.
2. Rigid Signs: Provide four mounting holes at corners for mechanical fasteners.
3. Minimum Size: 7 by 10 inches unless otherwise indicated.
D. Warning Labels:

1.

2.

3.

Materials: Use factory pre-printed or machine-printed self-adhesive polyester or self-
adhesive vinyl labels; UV, chemical, water, heat, and abrasion resistant; produced using
materials recognized to UL 969.

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

Minimum Size: 2 by 4 inches unless otherwise indicated.

PART 3 EXECUTION
3.01 PREPARATION
A. Clean surfaces to receive adhesive products according to manufacturer's instructions.
3.02 INSTALLATION

A
B.

Install products in accordance with manufacturer's instructions.

Install identification products to be plainly visible for examination, adjustment, servicing, and
maintenance. Unless otherwise indicated, locate products as follows:

1.
2.
3.

©o~N O~

Surface-Mounted Equipment: Enclosure front.

Flush-Mounted Equipment: Inside of equipment door.

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

Elevated Equipment: Legible from the floor or working platform.

Interior Components: Legible from the point of access.

Conduits: Legible from the floor.

Boxes: Outside face of cover.

Conductors and Cables: Legible from the point of access.

Devices: Outside face of cover.

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

Secure nameplates to exterior surfaces of enclosures using stainless steel screws and to
interior surfaces using self-adhesive backing or epoxy cement.
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E. Install self-adhesive labels and markers to achieve maximum adhesion, with no bubbles or
wrinkles and edges properly sealed.

F. Secure rigid signs using stainless steel screws.
3.03 FIELD QUALITY CONTROL
A. See Section 01 4000 - DO NOT USE BSD Quality Requirements, for additional requirements.

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

END OF SECTION 26 0553
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SECTION 26 0583
WIRING CONNECTIONS

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Electrical connections to equipment.
1.02 RELATED REQUIREMENTS
A. Section 26 0519 - Low-Voltage Electrical Power Conductors and Cables.
B. Section 26 0533.13 - Conduit for Electrical Systems.
C. Section 26 0533.16 - Boxes for Electrical Systems.
D. Section 26 2726 - Wiring Devices.
1.03 REFERENCE STANDARDS

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

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Obtain and review shop drawings, product data, manufacturer's wiring diagrams, and
manufacturer's instructions for equipment furnished under other sections.
2. Determine connection locations and requirements.

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

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

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

1.06 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
B. Products: Listed, classified, and labeled as suitable for the purpose intended.
PART 2 PRODUCTS
2.01 MATERIALS
A. Wiring Devices: As specified in Section 26 2726.
B. Flexible Conduit: As specified in Section 26 0533.13.
C. Wire and Cable: As specified in Section 26 0519.
D. Boxes: As specified in Section 26 0533.16.
2.02 EQUIPMENT CONNECTIONS
A. As noted on drawings.:
PART 3 EXECUTION
3.01 EXAMINATION
A. Verify that equipment is ready for electrical connection, wiring, and energization.
3.02 ELECTRICAL CONNECTIONS
A. Make electrical connections in accordance with equipment manufacturer's instructions.
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B. Make conduit connections to equipment using flexible conduit. Use liquidtight flexible conduit
with watertight connectors in damp or wet locations.

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

D. Provide receptacle outlet to accommodate connection with attachment plug.
E. Provide cord and cap where field-supplied attachment plug is required.

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

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

H. Install terminal block jumpers to complete equipment wiring requirements.

I. Install interconnecting conduit and wiring between devices and equipment to complete
equipment wiring requirements.

END OF SECTION 26 0583
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SECTION 26 0923
LIGHTING CONTROL DEVICES

PART 1 GENERAL
1.01 SUMMARY
A. Section Includes:

1. Occupancy, Vacancy and Daylighting Sensor Control
2. Emergency Lighting Control (if applicable)

B. Control Intent — Control Intent includes, but is not limited to:
1. Defaults and pre-defined calibration settings for such items as daylighting, occupancy
sensor times, sensitivity, fade rates, etc.
2.  Wallstation pre-defined control sequences

1.02 RELATED REQUIREMENTS
A. Section 26 0526 - Grounding and Bonding for Electrical Systems.
B. Section 26 0529 - Hangers and Supports for Electrical Systems
C. Section 26 0533.16 - Boxes for Electrical Systems.
D

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

E. Section 26 5100 - Interior Lighting.
1.03 REFERENCES

A. American National Standards Institute/Institute of Electrical and Electronic Engineers
(ANSV/IEEE) (www.ansi.org and www.ieee.org)

Underwriter Laboratories of Canada (ULC) (www.ulc.ca)

International Electrotechnical Commission (www.iec.ch)

International Organization for Standardization (ISO) (www.iso.ch):
National Electrical Manufacturers Association (NEMA) (www.nema.org)
WD1 (R2005) - General Color Requirements for Wiring Devices.
NEMA WD?7 -

Underwriters Laboratories, Inc. (UL) (www.ul.com):
1. 508 — Industrial Control Equipment.

2. 924 — Emergency Lighting

3. 2043 - Plenum

1.04 SYSTEM DESCRIPTION & OPERATION

A. The Lighting Control and Automation system as defined under this section covers the following

equipment:

1. Room Controller System — Pre-defined solutions to meet typical applications. The NX
Network system includes defined equipment shown below

2. Room Controllers — Pre-configured, three relay controllers with 0-10 volt control for
ballasts (if applicable) with integral UL924 emergency relay (if applicable), that NX smart
devices connect to over the NX communications network

3. Occupancy Sensors — Auto adjusting, MicroSet technology NEMA WD7 comliant
occupancy sensors

4. Wallstations — Smart device that is pre-configured, pre-engraved digital pushbutton
wallstations, dimmers, and scene switches

IOTMTmMUOwW
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5. NX communication network — Pre-defined lengths of QuickConnect cable (RJ45) for
power and data to smart devices.

1.05 LIGHTING CONTROL APPLICATIONS

A. Minimum lighting control performance required, unless local Energy Code is more stringent.

1. Occupancy/vacancy requirements — Provide an occupancy/vacancy sensors with Manual
On/ Automatic Off or Automatic On/ Automatic Off functionality in all spaces. Manual On
vacancy sensors should be used for any enclosed space with a Manual On switch that
does not require hands free operation. Spaces with multiple occupants or where line of
sight might be obscured ceiling or corner mount sensors and Manual wallstations would
be required. Automatic On of lighting via occupancy sensor cannot exceed 30% of
lighting. Systems that do that allow the user to select Occupancy or Vacancy mode shall
not be acceptable.

2. Provide the ability to adjust the high end and low end trim of the dimmers to ensure the
lighting automatically provides energy saving even when daylighting calls for full
illumination.

3. Provide the ability for the dimmers and the relays to function separately. Systems where
the 0-10V dimmers and relays are tied together reduce design capabilities and shall not
be acceptable.

1.06 PERFORMANCE REQUIREMENTS

A. The Room Controller system shall be accompanied by: Recessed or Suspended luminaires
specified as LED with defined CRI, and lumen output, provided by the same manufacturer as
the control systems.

B. The Room Controller system shall include: The Room Controller NX, Entry and wallstations (up
to four), matching color screwless wallplates, Occupancy Sensors (up to two), Daylight Sensor,
QuickConnect cable (plenum or non-plenum pre-terminated and defined for package),

1.07 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

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

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

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

4. Notify Architect of any conflicts or deviations from Contract Documents to obtain direction
prior to proceeding with work.
B. Sequencing:
1. Do not install lighting control devices until final surface finishes and painting are complete.

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

B. Submittals Package: Submit the shop drawings, and the product data specified below at the
same time as a package.

C. Product Data: Catalog sheets, specifications and installation instructions.

D. Shop Drawings:
1.  Composite wiring and/or schematic diagram of each control circuit as proposed to be
installed (standard diagrams will not be accepted).
2.  Scale drawing for each area showing exact location of each sensor, room controller, and
digital switch.
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E. Operation and Maintenance Data: Include detailed information on device programming and

l.
1.09 QU
A
B.
C.

F.

G.
H.

setup.

Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
1.  See Section 01 6000 - Product Requirements, for additional provisions.

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

Include data for each device which:
1. Indicate best mounting and installation locations for each device, this may be contained
within drawings or installation instructions depending upon the project.

Warranties: Standard and special warranty information

ALITY ASSURANCE

Comply with requirements of NFPA 70.
Manufacturer: Minimum [10] years experience in manufacture of lighting controls.

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

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

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

Products: All electrical components and devices shall be listed and labeled as defined in NFPA
70, Article 100, by a testing agency and marked for intended use.

Comply with NFPA 70

Source Limitations: Obtain luminaires and control systems from a single manufacturer.

1.10 DELIVERY, STORAGE AND HANDLING

A

B.

C.

D.

Store products in a clean, dry space in original manufacturer's packaging in accordance with
manufacturer's written instructions until ready for installation.

The contractor is responsible for complete installation of the entire system according to strict
factory standards and requirements.

Packaging: All components of the lighting control system shall be packaged in a single box as
a QuicKit. The catalog number will be marked on package label along with bill of materials.

Storage: Packaging labeling will provide a space for the receiver to clearly mark the room
number/location for the lighting controls to be installed.

1.11 PROJECT CONDITIONS

A

B.
C.

Do not install equipment until following conditions can be maintained in spaces to receive
equipment:

1. Ambient temperature: 0° to 40° C (32° to 104° F).

2. Relative humidity: Maximum 90 percent, non-condensing.

Coordinate layout and installation of luminaries and controls with other construction.

Coordinate site commissioning with manufacturer no less than 21 day prior to required date.

112 WARRANTY

A

See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
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B. Manufacturer shall supply a 5-year warranty on all hardware and software. These warranties
will be in affect for all installations. Systems that provide special warranties based on
installation shall not be acceptable.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A. Acceptable Manufacturer:
1. Hubbell Controls or approved equal.
a. System: Room Controller NX Series
b. Orapproved Equivalent
2. Basis of design product: Hubbell Controls Room Controller or subject to compliance and
prior approval with specified requirements of this section, one of the following:
a. Hubbell Controls Room Controller NX Series or equal

B. Substitutions:

1. All proposed substitutions (clearly delineated as such) must be submitted in writing for
approval by the design professional a minimum of 10 working days prior to the bid date
and must be made available to all bidders. Proposed substitutes must be accompanied by
a review of the specification noting compliance on a line-by-line basis.

2. By using pre-approved substitutions, the contractor accepts responsibility and associated
costs for all required modifications to circuitry, devices, and wiring. The contractor shall
provide complete engineered shop drawings (including power and control wiring) with
deviations from the original design highlighted in an alternate color to the engineer for
review and approval prior to rough-in.

2.02 LIGHTING CONTROL DEVICES - GENERAL REQUIREMENTS
A. Provide products listed, classified, and labeled as suitable for the purpose intended.

B. Unless specifically indicated to be excluded, provide all required conduit, wiring, connectors,
hardware, components, accessories, etc. as required for the complete operating system.
1. Products for Switching of Electronic Ballasts/Drivers: Tested and rated to be suitable for
peak inrush currents specified in NEMA 410.

2.03 WALL OR CEILING MOUNTED OCCUPANCY PERFORMANCE REQUIREMENTS

A. Sensing mechanism:
1. [Dual technology]:

a. Utilize multiple segmented lens, with internal grooves to eliminate dust and residue
build-up.

b. Utilize an operating frequency of 32 kHz or 40 kHz that shall be crystal controlled to
operate within plus or minus 0.005% tolerance.

c. Incorporate Doppler shift ultrasonic and passive infrared motion detection
technologies. Products that react to noise or ambient sound shall not be considered.

B. Power failure memory:
1. Controls incorporate non-volatile memory. Should power be interrupted and subsequently
restored, settings and parameters saved in protected memory shall not be lost.

C. Designed and tested to withstand discharges without impairment of performance when
subjected to discharges of 15,000 volts per IEC 801-2.

D. Products tested in identical manner, complaint to NEMA WD 7 -2011 Occupancy Motion
Sensors Standards.

E. Sensor shall have time delays from 8 to 30min.
F. When specified, sensors shall automatically adjust time delay and sensitivity settings.
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G. All sensors shall provide an LED as a visual means of indication at all times to verify that

motion is being detected during both testing and normal operation.

All sensors shall have readily accessible, user adjustable settings for time delay and sensitivity.
Settings shall be located on the sensor (not the control unit) and shall be recessed to limit
tampering.

Where specified, sensor shall have an internal additional isolated relay with Normally Open,
Normally Closed, and Common outputs for use with HVAC control, Data Logging and other
control options. Sensors utilizing separate components or specially modified units to achieve
this function are not acceptable.

2.04 CEILING MOUNTED SENSORS

A

moow

Product: NXOS-OMNIDT2

Turn-Off Delay: Field adjustable, with time delay settings up to 30 minutes.
Provide all necessary mounting hardware and instructions.

Sensors shall be Class 2 devices.

Connect to Room Controller via Click & Go cable to eliminate wiring errors.

1. NX Room Controller accessory is used to allow any standard Occupancy/ Vacancy
Sensor to utilize Click & Go cable connections.

2. Two RJ45 connection ports for connection to Room Controller

3. Occupancy Sensor and Daylight sensor shall be capable of a daisy chain connection to
the Room Controller

Device calibration and features

Sensitivity — 0-100% in 10% increments

Time delay — 1-30, self-adjusts to 8 min based on room occupancy

Test mode — Fifteen second time delay

Detection technology — PIR, Ultrasonic or Dual Technology activation and/or re-activation.

Walk-through mode

Dual Technology Sensors utilizes two independent sensor detection circuits

simultaneously to ensure optimum performance regardless of location or proximity to walls

and structures.

7. Dual Technology Sensors utilize Variable Drive Circuitry (VDC) in cases of over saturation
from misapplication, which automatically adjusts the volumetric output without reducing
detection capability. Systems that reduce detection coverage area shall not be
acceptable.

8. Automatically and continually self-adjust ultrasonic frequency to ignore specific frequency
continuous noise from airflow to prevent detuning which can lead to inadvertent lights out.
Sensors that require detuning shall not be acceptable.

9. Allload parameters including Automatic-On/Manual-ON, blink warning, and daylight
enable/disable when daylight sensors are pre-defined with the Room Controller local
network.

Device Status LEDs including:
1. PIR Detection
2. Ultrasonic detection

ok wWN =

Occupancy sensor are pre-defined to specific loads within the room without wiring or special
tools for maximum energy savings.

Manual override of controlled loads.

Multiple occupancy sensors may be installed in a room by simply daisy chaining them together
to the Room Controller via Click & Go cable. No additional configuration will be required
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K. Where specified, sensor packaging shall be 100% recycled [made entirely from post consumer
waste (100% post consumer fiber content) as well as, 100% recyclable].

L. Sensors shall be RoHS compliant.

2.05 LOW VOLTAGE ROOM CONTROLLER DIGITAL WALLSTATIONS

A. Low voltage momentary pushbutton switches in 2, 3, 4, 5 and 6 button configuration; available
in white, ivory, grey and black; compatible with wall plates with decorator opening. Wallstations
shall include the following features:

1.  Removable buttons for field replacement with engraved buttons and/or alternate color
buttons [ENGRV-*BTNL-*],[ENGRV-*BTNS-*]. Button replacement may be completed
without removing the switch from the wall.

2. Intuitive button labeling to match application and load controls.

B. Two RJ-45 ports for connection to the Room Controller local network.

C. Multiple digital wallstations may be installed in a room by simply connecting them to the Room
Controller local network. No additional configuration will be required to achieve multi-way
switching.

D. Room Controller digital wallstations are delivered with pre-defined functions including, raise,
lower, A/V mode, Quiet Time, manual and scene control. No additional configuration is
required to provide a fully functional system. Systems that require configuration or load binding
and do not deliver maximum energy savings out of the box shall not be acceptable.

E. Optional custom labeling is available for application or location specific wallstation button
labels.

F. Hubbell Controls Wall switch: 4 button — ON/Raise/Lower/Off switch position. Catalog numbers:

NXSW — ORLO-WH. (White Finish)
1.  Substitutions: See Section 01 6000 - Product Requirements.

2.06 ROOM CONTROLLERS

A

Room Controllers are fully functional out of the box to the connected devices in the space
without commissioning or the use of any tools. Room Controllers shall be provided to match the
room lighting load and control requirements. The controllers will be simple to install and will
include line voltage wiring space and will not require additional electrical junction boxes. The
control units will include the following features:

Fully functional room configuration to the most energy-efficient sequence of operation based
upon the connected devices in the room.

Simple replacement — Using the automatic configuration capabilities, a Room Controller may be
replaced with an off-the-shelf unit without requiring any configuration or setup.

Quick installation features including:

1. Included line voltage space to simplify wiring and eliminate the need for separate junction
boxes.

2. Included emergency voltage space to simplify wiring of emergency luminaire connections.

3.  Breakouts for direct conduit connection.

Line and low voltage sections include conduit connection points. Systems that require

special accessories for direct conduit connections may not comply with local building

codes and shall not be acceptable.

Quick low voltage connections using standard RJ-45 QuickConnect cable

Plenum rated

Dual voltage (120/277 VAC, 60 Hz)

Zero cross circuitry for each load.

Three relay configuration

©ooNoO O
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10. Efficient 150 mA switching power supply

11. Six RJ-45 Click & Go local network ports

12. Al models support local network connections of wallstations, occupancy-based controls
and receptacle controls.

On/Off/Dimming Room Controllers shall include:

1.  Passive Infrared/Ultrasonic Dual Technology Ceiling Mounted Occupancy Sensors:

2. All models support local network connections of wallstations, occupancy-based controls
and receptacle controls.

3. 2 SPST Switched, 2 0-10V analog outputs dimming controls of compatible ballasts and
LED drivers.

4. Hubbell Controls: NXRC 2RD UNV.
a. Substitutions: See Section 01 6000 - Product Requirements.

2.07 UNIVERSAL VOLTAGE POWER PACKS

A.

B.

Power Pack

1 Universal voltage:100-277VAC; 50/60HZ

2. Automatic voltage detection

3 Electrical load switching capacity: maximum of 20amps
4. Regulated 24VDC current; 150mA output

5. Zero Arc Point Switching

6 Plenum rated

7 Mounts: inside or outside a junction box; inside fixture
8. Available with exclusive Quick-to-install (QTI) connector
9. Companion aux relay device available (MPSA)

10. UL and cUL listed

11. Five-year limited warranty

12. Low voltage device: 24VDC.

13. Manual on/off control

Hubbell Controls: UVPPM

2.08 ROOM CONTROLLER LOCAL NETWORK

2.09

A.

B.

The Room Controller local network is a physical connection and communication protocol
designed to optimally control a space within a building. Room Controller devices connect to the
local network using CAT 5e cables with RJ-45 QuickConnect cables which provide both data
and power to room devices. Features of the Room Controller local network include:

1. Click & Go default functionality of occupancy sensors, wallstations, slider station, daylight
sensors, receptacle controls, BMS status output and lighting loads to the most energy-
efficient sequence of operation based upon the device attached.

2.  Replacement of any device in the network with a standard off the shelf unit without
requiring commissioning, configuration or setup.

FINISHES
Device Color:
1. Wiring Devices (normal): White in all area unless otherwise indicated or required by

NFPA 70 or device listing.
2. Wall Plate Color: All cover plates in areas of renovations shall be brushed stainless steel.

Wall plates in all other areas shall be be brushed stainless steel.

PART 3 EXECUTION
3.01 EXAMINATION

A.

Verify that field measurements are as indicated.
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B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and are
properly sized to accommodate devices and conductors in accordance with NFPA 70.
C. Verify that openings in outlet boxes are neatly cut and will be completey covered by devices or
wall plates.
D. Verify that final surface finishes are complete, including painting.
E. Verify that branch circuit wiring installation is completed, tested, and ready for connection to
lighting ocntrol devices.
F. Verify that the srevice voltage and ratings of lighting control devices are appropriate for the
service voltage and load requirements at the location to be installed.
G. Verify that conditions are satisfactory for installation prior to starting work.
3.02 PREPARATION

A. Provide extension rings to bring outlet boxes flush with finished surface.

B. Clean dirt, debris, plaster, and other foreign materials prior to starting work.
3.03 INSTALLATION

A. Install lighting control devices in accordance with NECA 1 (general workmanship) and, where
applicable, NECA 130, including mounting heights specified in those standards unless
otherwise indicated.

B. Coordinate locations of outlet boxes provided under Section 260533.16 as required for
installation of lighting control devices provided under this section.

1. Oreint outlet boxes for vertical installation of lighting control devices unless otherwise
indicated.

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

D. The control system shall be installed and fully wired as shown on the plans by the installing
contractor. The contractor shall complete all electrical connections to all control circuits.

E. Alllow voltage smart devices shall connect using QuickConnect wire provided by Hubbell
Controls. When using wire for connections other than the QuickConnect low voltage wire (pre-
defined lengths of RJ45 cable), provide detailed point to point wiring diagrams for every
termination. Provide wire specifications and wire colors to simplify contactor termination
requirements.

F. Install lighting control devices plumb and level, and held securely in place.

G. Where required and not furnished with lighting control device, provide wall plate in accordance
with Section 262726.

H. Provide required supports in accordance with Section 260529.

I.  Where applicable, install lighting control devices and associated wall plates to fit completely
flush to mounting surface with no gaps and rought opening completely covered without strain
on wall plate. Repair or reinstall improperly installed outlet boxes or omproperly sized rough
opening. Do not use oversized wall plates in lieu of meeting this requirement.

J. Install the work of this Section in accordance with manufacturer’s printed instructions unless
otherwise indicated.

K. Provide written or computer-generated documentation on the commissioning of the system

including room by room description including:

1. Sensor parameters, time delays, sensitivities, and daylighting setpoints.
2. Sequence of operation, (e.g. manual ON, Auto OFF. etc.)

3. Load Parameters (e.g. blink warning, etc.)
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L. Identify lighting control devices in accordance with Section 260553.

M. Occupancy Sensor Locations:

1. Location Adjustments: Locations indicated are diagrammatic and only intended to indicate
which rooms or areas require devices. Provide quantity and locations as required to
complete coverate of respective room or area based on manufacturer's recommendations
for installed devices.

2.  Locate ultrasonic and dual technology passive infrared/ultrasonic occupancy sensors a
minimum of 4 feet from air supply ducts or other sources of heavy air floor and as per
manufacturer's recommendations, in order to minimize false triggers.

3.04 FIELD QUALITY CONTROL
A. See Section 01 4000 - DO NOT USE BSD Quality Requirements, for additional requirements.
B. Inspect each lighting control device for damage and defects.

C. Test occupancy sensors to verify proper operation, including time delays and ambient light
thresholds where applicable. Verify optimal coverage for entire room or area. Record test
results in written report to be included with submittals.

D. Test Time switches to verify proper operation.

E. Test daylighting controls to verify proper operation, including light level measurements and time
delays where applicable. Record test results in written report to be included with submittals.

F. Correct wiring deficiencies and replace damages or defective lighting control devices
3.05 ADJUSTING
A. Adjust devices and wall plates to be flush and level.

B. Adjust occupancy sensor settings to minimize undesired activations while optimizing energy
savings, and to achieve desired function as indicated or as directed by Architect.

C. Adjust position of directional occupancy sensors to achieve optimal coverage as required.

D. Where indicated or as directed by Architect, install factory masking material or adjust integral
blinders on passive infrared (PIR) and dual technology occupancy sensor lenses to block
undesired motion detection.

3.06 CLEANING

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

3.07 PRODUCT SUPPORT AND SERVICE

A. Factory telephone support shall be available at no cost to the owner. Factory assistance shall
consist of solving programming or application questions concerning the control equipment

3.08 FACTORY COMMISSIONING

A. The system manufacturer shall provide a factory authorized field engineer to the project site
after installation has been completed and prior to system energization for the purpose of testing
and adjustment of the system for a minimum of 2 full days. Factory field engineer shall test and
verify all system functions and ensure proper operation of the system components in
accordance with the specifications and on-site conditions. The installing contractor shall notify
the system manufacturer in writing that the system is completely wired and ready to be
energized and tested 2 weeks prior to scheduling a field engineer for start-up of the system.
Should the field engineer arrive on the job site and find the installation incomplete, the installing
contractor shall pay the cost of any future visits by the field engineer required to complete the
system start-up.
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B. During the start-up procedure, the factory field engineer shall provide programming assistance

C.

and guidance to the building operating personnel in order to program the systems for initial
operation.

Allow for up to 4 hours of on-site training on the use and maintenance of the lighting control
system to be scheduled at the completion of startup and programming of the system.

3.09 CLOSEOUT ACTIVITIES

A
B.
C.

See Section 01 7800 - Closeout Submittals, for closeout submittals.
See Section 01 7900 - Demonstration and Training, for additional requirements.

Demonstration: Demonstrate proper operation of lighting control devices to Architect/Engineer,
and correct deficiencies or make adjustments as directed.

Training: Train Owner's personnel on operation, adjustment, programming, and maintenance

of lighting control devices.

1. Use operation and maintenance manual as training reference, supplemented with
additional training materials as required.

2. Provide minimum of 4 of training.

3. Instructor: Manufacturer's authorized service representative.

4 Location: At project site.

END OF SECTION 26 0923
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SECTION 26 2726
WIRING DEVICES

PART 1 GENERAL
1.01 SECTION INCLUDES

A
B.
C.

Wall switches.
Receptacles.
Wall plates.

1.02 RELATED REQUIREMENTS

A.

B.
C.

D.

E.

Section 26 0519 - Low-Voltage Electrical Power Conductors and Cables: Manufactured wiring
systems for use with access floor boxes with compatible pre-wired connectors.

Section 26 0533.16 - Boxes for Electrical Systems.

Section 26 0533.23 - Surface Raceways for Electrical Systems: Surface raceway systems,
including multioutlet assemblies.

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

Section 26 0923 - Lighting Control Devices: Devices for automatic control of lighting, including
occupancy sensors.

1.03 REFERENCE STANDARDS

A.
B.

®@TmMmOoo

- T

K.

FS W-C-596 - Connector, Electrical, Power, General Specification for 2017h.

FS W-S-896 - Switches, Toggle (Toggle and Lock), Flush-mounted (General Specification)
20149, with Amendment (2017).

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

NECA 130 - Standard for Installing and Maintaining Wiring Devices 2016.

NEMA WD 1 - General Color Requirements for Wiring Devices 1999 (Reaffirmed 2020).
NEMA WD 6 - Wiring Devices - Dimensional Specifications 2016.

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

UL 20 - General-Use Snap Switches Current Edition, Including All Revisions.
UL 498 - Attachment Plugs and Receptacles Current Edition, Including All Revisions.

UL 514D - Cover Plates for Flush-Mounted Wiring Devices Current Edition, Including All
Revisions.

UL 1310 - Class 2 Power Units Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A.

Coordination:

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

2. Coordinate wiring device ratings and configurations with the electrical requirements of
actual equipment to be installed.

3. Coordinate the placement of outlet boxes for wall switches with actual installed door
swings.

4. Coordinate the installation and preparation of uneven surfaces, such as split face block, to
provide suitable surface for installation of wiring devices.

5. Notify Architect/Engineer of any conflicts or deviations from Contract Documents to obtain
direction prior to proceeding with work.
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1.05 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

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

C. Operation and Maintenance Data:
D. Project Record Documents: Record actual installed locations of wiring devices.

E. Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
1.  See Section 01 6000 - Product Requirements, for additional provisions.
2. Extra Wall Plates: One of each style, size, and finish.

1.06 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.

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

C. Products: Listed, classified, and labeled as suitable for the purpose intended.
1.07 DELIVERY, STORAGE, AND PROTECTION

A. Storein a clean, dry space in original manufacturer's packaging until ready for installation.
PART 2 PRODUCTS
2.01 WIRING DEVICE APPLICATIONS

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

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

C. Unless noted otherwise, do not use combination switch/receptacle devices.
2.02 WIRING DEVICE FINISHES

A. Provide wiring device finishes as described below unless otherwise indicated.

B. Wiring Devices, Unless Otherwise Indicated: White with stainless steel wall plate.

C. Wiring Devices Installed in Unfinished Spaces: Gray with galvanized steel wall plate.

D. Wiring Devices Installed in Wet or Damp Locations: White with specified weatherproof cover.
2.03 WALL SWITCHES

A. Manufacturers:
1. Hubbell Incorporated: www.hubbell.com/#sle.
2. Leviton Manufacturing Company, Inc: www.leviton.com/#sle.
3. Pass & Seymour, a brand of Legrand North America, Inc: www.legrand.us/#sle.
4. Substitutions: See Section 01 6000 - Product Requirements.

B. Wall Switches - General Requirements: AC only, quiet operating, general-use snap switches
with silver alloy contacts, complying with NEMA WD 1 and NEMA WD 6, and listed as
complying with UL 20 and where applicable, FS W-S-896; types as indicated on the drawings.
1. Wiring Provisions: Terminal screws for side wiring and screw actuated binding clamp for

back wiring with separate ground terminal screw.

C. Standard Wall Switches: Industrial specification grade, 20 A, 120/277 V with standard toggle
type switch actuator and maintained contacts; single pole single throw, double pole single
throw, three way, or four way as indicated on the drawings.

2.04 RECEPTACLES

A. Manufacturers:
1. Hubbell Incorporated: www.hubbell.com/#sle.
2. Leviton Manufacturing Company, Inc: www.leviton.com/#sle.
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3. Lutron Electronics Company, Inc; Designer Style: www.lutron.com/#sle.
4. Pass & Seymour, a brand of Legrand North America, Inc: www.legrand.us/#sle.
5.  Substitutions: See Section 01 6000 - Product Requirements.

Receptacles - General Requirements: Self-grounding, complying with NEMA WD 1 and NEMA

WD 6, and listed as complying with UL 498, and where applicable, FS W-C-596; types as

indicated on the drawings.

1. Wiring Provisions: Terminal screws for side wiring or screw actuated binding clamp for
back wiring with separate ground terminal screw.

2. NEMA configurations specified are according to NEMA WD 6.

Convenience Receptacles:
1.  Standard Convenience Receptacles: Industrial specification grade, 20A, 125V, NEMA
5-20R; single or duplex as indicated on the drawings.

USB Charging Devices:

1. USB Charging Devices - General Requirements: Listed as complying with UL 1310.
a. Charging Capacity - Two-Port Devices: 2.1 A, minimum.

2. USB Charging/Tamper Resistant Receptacle Combination Devices: Two-port (Type A)
USB charging device and receptacle, commercial specification grade, duplex, 20A, 125V,
NEMA 5-20R, listed and labeled as tamper resistant type; rectangular decorator style.

2.05 WALL PLATES

A.

C.

Manufacturers:

1. Hubbell Incorporated: www.hubbell-wiring.com/#sle.

2. Leviton Manufacturing Company, Inc: www.leviton.com/#sle.

3. Lutron Electronics Company, Inc: www.lutron.com/#sle.

4. Pass & Seymour, a brand of Legrand North America, Inc: www.legrand.us/#sle.
5.  Substitutions: See Section 01 6000 - Product Requirements.
w
1.

all Plates: Comply with UL 514D.
Configuration: One piece cover as required for quantity and types of corresponding wiring
devices.
2. Size: Standard.
3. Screws: Metal with slotted heads finished to match wall plate finish.

Stainless Steel Wall Plates: Brushed satin finish, Type 302 stainless steel.

PART 3 EXECUTION
3.01 EXAMINATION

A
B.

C.
D.
E.

F.

Verify that field measurements are as indicated.

Verify that outlet boxes are installed in proper locations and at proper mounting heights and are
properly sized to accommodate devices and conductors in accordance with NFPA 70.

Verify that wall openings are neatly cut and will be completely covered by wall plates.
Verify that final surface finishes are complete, including painting.

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

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

3.02 INSTALLATION

A.

B.

Perform work in accordance with NECA 1 (general workmanship) and, where applicable, NECA
130, including mounting heights specified in those standards unless otherwise indicated.

Coordinate locations of outlet boxes provided under Section 26 0533.16 as required for
installation of wiring devices provided under this section.
1. Mounting Heights: Unless otherwise indicated, as follows:

a. Wall Switches: 48 inches above finished floor.
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b. Receptacles: 18 inches above finished floor or 6 inches above counter.
2. Orient outlet boxes for vertical installation of wiring devices unless otherwise indicated.
3.  Where multiple receptacles or wall switches are installed at the same location and at the
same mounting height, gang devices together under a common wall plate.

o

Install wiring devices in accordance with manufacturer's instructions.

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

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

F. Connect wiring devices by wrapping conductor clockwise 3/4 turn around screw terminal and
tightening to proper torque specified by the manufacturer. Where present, do not use push-in
pressure terminals that do not rely on screw-actuated binding.

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

H. Install wiring devices plumb and level with mounting yoke held rigidly in place.
[.  Install wall switches with OFF position down.

J. Install vertically mounted receptacles with grounding pole on top and horizontally mounted
receptacles with grounding pole on left.

K. Install wall plates to fit completely flush to wall with no gaps and rough opening completely
covered without strain on wall plate. Repair or reinstall improperly installed outlet boxes or
improperly sized rough openings. Do not use oversized wall plates in lieu of meeting this
requirement.

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

M. Identify wiring devices in accordance with Section 26 0553.
3.03 FIELD QUALITY CONTROL
A. See Section 01 4000 - DO NOT USE BSD Quality Requirements, for additional requirements.
B. Inspect each wiring device for damage and defects.
C. Operate each wall switch with circuit energized to verify proper operation.
D. Test each receptacle to verify operation and proper polarity.
E. Correct wiring deficiencies and replace damaged or defective wiring devices.
3.04 ADJUSTING
A. Adjust devices and wall plates to be flush and level.
3.05 CLEANING

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

END OF SECTION 26 2726
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SECTION 26 5100
INTERIOR LIGHTING

PART 1 GENERAL
1.01 SECTION INCLUDES

A
B.
C.
D.

Interior luminaires.
Emergency lighting units.
Ballasts and drivers.
Accessories.

1.02 RELATED REQUIREMENTS

A.
B.
C.

Section 26 0529 - Hangers and Supports for Electrical Systems.
Section 26 0533.16 - Boxes for Electrical Systems.

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

1.03 REFERENCE STANDARDS

A

B.

® mmo

IES LM-63 - IESNA Standard File Format for Electronic Transfer of Photometric Data and
Related Information 2002 (Reaffirmed 2008).

IES LM-79 - Approved Method: Optical and Electrical Measurements of Solid-State Lighting
Products 2019.

IES LM-80 - Approved Method: Measuring Luminous Flux and Color Maintenance of LED
Packages, Arrays, and Modules 2019.

NECA/IESNA 500 - Standard for Installing Indoor Lighting Systems 2006.
NECA/IESNA 502 - Standard for Installing Industrial Lighting Systems 2006.
NEMA LE 4 - Recessed Luminaires, Ceiling Compatibility 2012 (Reaffirmed 2018).

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

NFPA 101 - Life Safety Code Most Recent Edition Adopted by Authority Having Jurisdiction,
Including All Applicable Amendments and Supplements.

UL 924 - Emergency Lighting and Power Equipment Current Edition, Including All Revisions.
UL 1598 - Luminaires Current Edition, Including All Revisions.

UL 8750 - Light Emitting Diode (LED) Equipment for Use in Lighting Products Current Edition,
Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A

Coordination:

1. Coordinate the installation of luminaires with mounting surfaces installed under other
sections or by others. Coordinate the work with placement of supports, anchors, etc.
required for mounting. Coordinate compatibility of luminaires and associated trims with
mounting surfaces at installed locations.

2. Coordinate the placement of luminaires with structural members, ductwork, piping,
equipment, diffusers, fire suppression system components, and other potential conflicts
installed under other sections or by others.

3. Coordinate the placement of exit signs with furniture, equipment, signage or other
potential obstructions to visibility installed under other sections or by others.

4.  Notify Architect/Engineer of any conflicts or deviations from Contract Documents to obtain

direction prior to proceeding with work.
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1.05 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Shop Drawings:
1. Indicate dimensions and components for each luminaire that is not a standard product of
the manufacturer.

C. Product Data: Provide manufacturer's standard catalog pages and data sheets including
detailed information on luminaire construction, dimensions, ratings, finishes, mounting
requirements, listings, service conditions, photometric performance, installed accessories, and
ceiling compatibility; include model number nomenclature clearly marked with all proposed
features.

1. LED Luminaires:
a. Include estimated useful life, calculated based on IES LM-80 test data.

2. Provide electronic files of photometric data certified by a National Voluntary Laboratory
Accreditation Program (NVLAP) lab or independent testing agency in IES LM-63 standard
format upon request.

D. Operation and Maintenance Data: Instructions for each product including information on
replacement parts.

E. Project Record Documents: Record actual connections and locations of luminaires and any
associated remote components.

1.06 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.

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

1.07 DELIVERY, STORAGE, AND PROTECTION

A. Receive, handle, and store products according to NECA/IESNA 500 (commercial lighting),
NECA/IESNA 502 (industrial lighting), and manufacturer's written instructions.

B. Keep products in original manufacturer's packaging and protect from damage until ready for
installation.

1.08 FIELD CONDITIONS

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

1.09 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.

B. Provide three year manufacturer warranty for LED luminaires, including drivers.
PART 2 PRODUCTS
2.01 LUMINAIRE TYPES

A. Furnish products as indicated in luminaire schedule included on the drawings.

B. Substitutions: See Section 01 6000 - Product Requirements.
2.02 LUMINAIRES

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

B. Provide products that are listed and labeled as complying with UL 1598, where applicable.
C. Provide products listed, classified, and labeled as suitable for the purpose intended.
D

Unless otherwise indicated, provide complete luminaires including lamp(s) and all sockets,
ballasts, reflectors, lenses, housings and other components required to position, energize and
protect the lamp and distribute the light.
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E. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,
connectors, hardware, supports, trims, accessories, etc. as necessary for a complete operating
system.

F. Provide products suitable to withstand normal handling, installation, and service without any
damage, distortion, corrosion, fading, discoloring, etc.

G. Recessed Luminaires:
1. Ceiling Compatibility: Comply with NEMA LE 4.

H. LED Luminaires:
1. Components: UL 8750 recognized or listed as applicable.
2. Tested in accordance with IES LM-79 and IES LM-80.
3. LED Estimated Useful Life: Minimum of 50,000 hours at 70 percent lumen maintenance,
calculated based on IES LM-80 test data.

2.03 BALLASTS AND DRIVERS

A. Ballasts/Drivers - General Requirements:
1. Provide ballasts containing no polychlorinated biphenyls (PCBs).
2. Minimum Efficiency/Efficacy: Provide ballasts complying with all current applicable federal
and state ballast efficiency/efficacy standards.

B. Dimmable LED Drivers: Comply with Section 26 0923.
2.04 ACCESSORIES

A. Provide accessory plaster frames for luminaires recessed in plaster ceilings.
PART 3 EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and are
properly sized to accommodate conductors in accordance with NFPA 70.

C. Verify that suitable support frames are installed where required.

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

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

A. Provide extension rings to bring outlet boxes flush with finished surface.

B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes.
3.03 INSTALLATION

A. Coordinate locations of outlet boxes provided under Section 26 0533.16 as required for
installation of luminaires provided under this section.

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

C. Install luminaires securely, in a neat and workmanlike manner, as specified in NECA 500
(commercial lighting) and NECA 502 (industrial lighting).

D. Provide required support and attachment in accordance with Section 26 0529.

E. Install luminaires plumb and square and aligned with building lines and with adjacent
luminaires.

F. Suspended Ceiling Mounted Luminaires:
1. Do not use ceiling tiles to bear weight of luminaires.
2. Do not use ceiling support system to bear weight of luminaires unless ceiling support
system is certified as suitable to do so.
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3. Secure surface-mounted and recessed luminaires to ceiling support channels or framing

members or to building structure.

Secure pendant-mounted luminaires to building structure.

Secure lay-in luminaires to ceiling support channels using listed safety clips at four

corners.

6. In addition to ceiling support wires, provide two galvanized steel safety wire(s), minimum
12 gauge, connected from opposing corners of each recessed luminaire to building
structure.

7. See appropriate Division 9 section where suspended grid ceiling is specified for additional
requirements.

o~

G. Recessed Luminaires:
1. Install trims tight to mounting surface with no visible light leakage.

2. Non-IC Rated Luminaires: Maintain required separation from insulation and combustible
materials according to listing.

H. Install accessories furnished with each luminaire.
I.  Bond products and metal accessories to branch circuit equipment grounding conductor.

J.  Exit Signs:
1. Unless otherwise indicated, connect unit to unswitched power from same circuit feeding
normal lighting in same room or area. Bypass local switches, contactors, or other lighting
controls.

K. Identify luminaires connected to emergency power system in accordance with Section 26 0553.
3.04 FIELD QUALITY CONTROL

A. See Section 01 4000 - DO NOT USE BSD Quality Requirements, for additional requirements.

B. Inspect each product for damage and defects.

C. Operate each luminaire after installation and connection to verify proper operation.

D

Test self-powered exit signs, emergency lighting units, and fluorescent emergency power
supply units to verify proper operation upon loss of normal power supply.

E. Correct wiring deficiencies and repair or replace damaged or defective products. Repair or
replace excessively noisy ballasts as determined by Architect/Engineer.

3.05 ADJUSTING

A. Aim and position adjustable luminaires to achieve desired illumination as indicated or as
directed by Architect/Engineer. Secure locking fittings in place.

B. Aim and position adjustable emergency lighting unit lamps to achieve optimum illumination of
egress path as required or as directed by Architect/Engineer or authority having jurisdiction.

3.06 CLEANING

A. Clean surfaces according to NECA 500 (commercial lighting), NECA 502 (industrial lighting),
and manufacturer's instructions to remove dirt, fingerprints, paint, or other foreign material and
restore finishes to match original factory finish.

3.07 CLOSEOUT ACTIVITIES
A. See Section 01 7800 - Closeout Submittals, for closeout submittals.
3.08 PROTECTION
A. Protect installed luminaires from subsequent construction operations.
END OF SECTION 26 5100
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